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DEMPSTERS  PATENT  CANVAS. 


In  such  a  country  as  Great;  Britain,  any  real  and  sub¬ 
stantial  improvement  in  an  article  of  prime  necessity,  one 
at  first  sight  should  imagine,  would  meet  immediate  and 
universal  patronage.  It  is,  however,  a  well  known  fact, 
that  no  new  invention,  let  it  be  as  excellent  as  possible, 
will,  or  can  be,  suddenly  adopted.  People  must  first  be 
convinced,  by  actual  experience,  that  it  really  possesses 
the  merits  attributed  to  it.  This  is  an  obstacle  that  every 
one,  who  attempts  to  introduce  any  improvement,  must 
lay  his  account  with.  It,  besides,  not  unfrequently  hap¬ 
pens,  when  the  invention  is  of  such  importance  as  to  af¬ 
fect  the  immediate  interests  of  a  large  class  of  manufac¬ 
turers,  that  methods  are  fallen  upon,  so  far  to  prejudice 
the  public  mind,  as  to  prevent  any  trial  of  Consequence 
taking  place  during  the  currency  of  the  patent,  if  such 
lias  been  obtained  ;  and  the  patentee,  far  from  reaping 
any  profit  from  his  discovery,  has  only  the  mortification 
to  see  those  very  people,  with  many  advantages  on  their 
side,  strike  into  the  path  that  he,  alone,  had  chalked  out. 

Although  nearly  five  years  have  elapsed  since  a  patent 
was  obtained  by  Cathcart  Dempster  of  St  Andrews, 
for  a  most  important  improvement  in  the  manufacture  of 
Sail-canvas,  yet  has  he  hitherto  been  only  able  to  establish 
its  reputation  on  the  East  and  West  coasts  of  Scotland, 
and  on  board  a  few  East  India  ships  from  the  port  of 
London.  And  even  to  do  thi$  required  no  small  exer¬ 
tion.  For  he  had  not  only  to  surmount  the  common  ob¬ 
stacles  opposed  to  every  one  in  his  situation,  but  to  de¬ 
monstrate,  by  actual  proof,  that  an  unfavourable  report, 
which  had  been  industriously  circulated,  had  no  founda¬ 
tion  in  fact.  No  one  ventured  to  say  that  his  canvas  was 
made  from  coarse  or  ill  prepared  materials,  or  that  it  was 
liable  to  mildew.  But  another  expedient  was  fallen  upon. 
It  was  roundly  asserted  that  it  ‘would,  stretch  a  ‘great  deal 
when  put  to  use,  from  the  peculiar  circumstance  of  its' 
being  entirely  composed  of  twine .  This  having  some  de¬ 
gree  of  plausibility,  had  the  effect  to  deter  many  from 
making  trial  of  it,  as  they  were  aware  that  such  a  fault 
would  render  some  kind  of  sails  perfectly  useless.  The 
Patentee  now  thinks  himself  fortunate,  that  this  ideal  fault 
having  been  strenuously  urged,  he  has  at  length,  on  a  fair 
trial  being  made,  succeeded  in  convincing  many  of  its  fu¬ 
tility ;  for  he  now  has  it  in  his  power  to  state,  that  this,  the 
only  objection  that  was  ever  found  against  his  invention, 
is  more  than  obviated  ;  as  all  who  have  had  actual  expe¬ 
rience  of  the  Patent  canvas,  declare  that  it  stretches  less 
than  common  sailcloth- 

Dempster’s  Patent  Canvas,  both  in  warp  and  weft, 
is  made  from  two-ply  twine  of  nearly  the  same  grist,  pro¬ 
perly  prepared  by  boiling  or  bleaching  before  it  is  weav¬ 
ed.  Its  strength  is  so  extraordinary,  that  No.  3.  or  4. 
may  be  safely  used,  in  place  of  No.  1.  of  common  sail¬ 
cloth  ;  and  with  this  great  advantage,  that  it  is  so  pli¬ 
able  and  easily  handed,  that  those  who  heretofore  went 
to  sea  in  a  vessel  with  ten  seamen,  now  find  eight  perfect¬ 
ly  sufficient  ;  and,  from  the  peculiar  circumstance  of  this 
kind  of  cloth  being  weaved  without  the  assistance  of 
starch,  or  any  other  kind  of  dressing  whatever,  its  great 
strength  is  never  impaired  by  the  unavoidable  bane  of 
ordinary  canvas— rot  and  mildew.  From  the  closeness 
of  its  texture,  it  holds  a  better  wind  than  the  other ;  and 
this  superiority  it  continues  to  maintain  in  spite  of  the 
weather ;  for  as  it  has  no  extraneous  matter  to  lose,  it  is 
evident  that  the  action  of  the  weather  will  rather  tend  to 
thicken  than  to  thin  the  fabric,  as  the  twine  will  gradu¬ 
ally  plump  out  and  fill  up  the  interstices.  Common  can¬ 
vas,  as  is  well  known,  gets  more  and  more  porous  every 
fhj,  from  the  rain  washing  ,  out  par?  of  the  glutinous 


dressing  unavoidably  used  in  the  process  of  its  manufac¬ 
ture.  Enough  of  this,  however,  remains,  to  be  the  effi¬ 
cient  cause  of  mildew.  But  though  it  were  possible  to 
remove  this  leaven  of  putrefaction,  yet,  from  the  impro¬ 
per  construction  of  the  fabric,  it  cannot  last  any  length  of 
time  ;  for,  as  the  grist  of  the  single  yarns  of  which  this 
canvas  is  made,  is  four  or  five  times  coarser  in  one  direc¬ 
tion  of  the  fabric  than  in  the  other,  the  fine  thread  of  the 
warp  will  be  protruded  from  the  general  suiface,  (as  it 
were  on  a  ridge)  by  the  coarse  thread  of  the  weft,  and 
must  be  soon  cut  through  by  rubbing  against  every  ob¬ 
ject  with  which  it  comes  in  contact -of  course,  the  cloth 
falls  to  pieces,  The  patent  canvas,  on  the  contrary,  be¬ 
ing  altogether  composed  of  twine  of  nearly  the  same  size, 
has  a  more  equal  surface  and  bearing  in  both  directions  • 
and,  therefore,  is  by  no  means  sq  much  exposed  to  injury 
from  friction  ;  of  consequence,  it  must  last  a  great  deal 
longer  than  the  other.  This  last  consideration  alone 
should  entitle  the  Patent  Canvas  to  a  decided  preference 
over  the  common  sort.  But  when  we  take  into  the  ac¬ 
count  how  much  its  superior  strength  tends  to  the  preserv¬ 
ation  of  lives  and  property,  there  surely  can  be  no  hesi¬ 
tation. 

The  small  difference  of  price  betwixt  this  and  other 
sail-cloth,  may,  perhaps,  act  as  a  restraint  on  some  peo¬ 
ple  ;  but,  to  this,  may  be  opposed  the  old  saying,  «  that 
those  who  buy  dearest  generally  buy  cheapest,  ’  For  if 
the  patentee  can  believe  the  uniform  testimony  of  every 
one  who  has  made  trial  of  his  article  for  any  length  of 
time,  it  in  the  long  run  (independent  of  the  security  it 
affords")  turns  out  fifty  per  cent,  cheaper  than  any  other 
canvas.  In  some  measure  to  elucidate  this,  he  begs  leave 
only  to  state,  that  he  now  supplies  a  considerable  part  of 
the  shipping  of  Dundee  with  his  canvas  j  from  which  he 
will  venture  to  draw  the  inference,  that  if  this  was  not 
found  to  be  a  matter  of  considerable  economy,  no  such 
preference  would  be  given  over  their  own  sailcloth,  which 
forms  the  chief  staple  manufacture  of  the  place,  and,  it  is 
believed,  is  there  made  in  greater  quantity  than  in  any 
other  part  of  the  kingdom. 

The  present  price  of  Patent  Canvas  is  subjoined.  If, 
however,  the  raw  material  continues  to  advance,  it  must 
be  increased.  But  it  may  be  observed,  that  the  usual 
difference  betwixt  the  Patent,  and  Common,  Boiled  or 
Bleached  Canvas,  is  about  fourpence  a  yard.  There  are 
two  kinds  of  the  Patent  Canvas, — Bleached  and  Boiled. 
The  Patentee  would  however  recommend  the  latter,  not 
only  as  it  is  cheaper,  but,  in  his  opinion,  better  than  the 
former.  The  bleached  kind  is  made  merely  in  compli¬ 
ance  with  the  taste  of  some  of  his  customers  ;  but  he  con¬ 
ceives  the  additional  expense  absolutely  thrown  away,  as 
the  boiled  is  fully  stronger,  and,  from  the  nature  of  its 
preparation,,  in  a  short  time  becomes  nearly  as  white. 
Nor  has  it  in  any  instance,  more  than  the  other,  beep 
known  to  mildew. 


Present  Price  oj  Dempstcfs  Patent  Canvas , 


Bleached,  2s,  8d. 
Boiled,  r  2s.  Sd 


!.l  , 

l  f  Per  yard,  No.  1, 


The  lighter  kinds  fall  a  halfpenny  per  yard  op 
Number. 


every 


(Cj“  Orders,  addressed  to  the  Patentee,  will  be  attend, 
ed  to,  in  regular  succession,  according  to  their  dates, 

Sr  Andre  its,  Fifeshire,  1 
7th  January,  J809,  j 

p.  Willison.  Print tr,  Editthr^b. 
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Heat 


Phlogifton  owing  to  tlie  important  difcovery  of  tlie 
Fh  ^  jea  ^eat  *n  a  of  competition  with  other  matter. 
t_^_— y  thus  combined  lofes  its  adtivity  or  becomes  infenfible, 
juft  in  the  fame  way  as  any  other  adtive  fubftance  lofes 
its  apparent  qualities  in  compofition.  Acids,  for  ex¬ 
ample,  when  combined  in  a  certain  proportion  with  fub- 
ftances  for  which  they  have  ftrong  attraction,  as  alkalies 
or  abforbent  earths,  lofe  all  their  obvious  acid  qualities, 
and  the  compound  turns  out  mild,  and  totally  conceals 
the  acid  which  it  contains.  In  a  fimilar  manner,  heat, 
when  combined  in  certain  proportions  with  other  mat¬ 
ter,  lofes  its  fenfible  qualities,  and  the  compound  con¬ 
ceals  the  heat  which  it  contains.  Heat,  in  this  combin¬ 
ed  ftate,  was  called  by  its  ingenious  difeoverer,  Dr 
Black,  latent  heat,  and  it  was  found  to  be  very  abundant 
in  the  atmofphere,  which  owes  its  exigence  as  an  elaftic 
fluid  to  the  quantity  of  latent  heat  that  it  contains.  Af¬ 
ter  this  difcovery  was  made,  Dr  Crawford,  confidering 
that  air  was  abforbed  by  a  burning  body,  concluded 
that  the  heat  which  appears  in  the  combuftion  of  a  com- 
buftible  body,  is  the  heat  that  had  before  exifted  in  the 
air  which  was  confumed  by  the  burning  body.  M. 
Lavoifler  and  others,  profecuting  this  inquiry,  found 
that  the  combuftible  body,  while  it  is  burning,  unites 
with  the  balls  of  the  air,  and  that  the  heat  which  the 
air  contained,  and  which  was  the  caufe  of  the  air  exift- 
ing  in  the  ftate  of  air,  is  expelled.  This  abforption  of 
the  bafts  of  the  air  by  the  burning  body,  and  the  reduc¬ 
tion  of  this  bafts  to  a  folid  form,  accounts  for  the  in- 
creafe  of  weight  which  a  body  acquires  by  burning  3  or, 
in  other  words,  gives  a  reafon  why  the  matter  into 
which  a  combuftible  body  is  converted  by  combuftion, 
is  heavier  than  the  body  from  which  it  was  produced. 
The  fame  abforption  of  air  is  obfervable,  when  a  metal 
is  converted  into  a  calx,  and  the  additional  weight  of  the 
calx  is  found  to  be  precifely  equal  to  the  weight  of  the 
air  abforbed  during  the  calcination.  On  thefe  princi¬ 
ples,  therefore,  we  now  explain  the  phenomena  in  a 
much  more  fatisfadtory  manner  than  by  the  fuppofition 
of  phlogifton,  or  a  principle  of  inflammability.  See 
Chemistry. 

PHLOMIS,  the  Sage-tree,  or  Jerufalem  Sage ;  a 
genus  of  plants  belonging  to  the  didynamia  clafs.  See 
Botany  Index . 

PHLOX,  Lychnidea,  or  Bajlard  Lychnis;  a  genus 
of  plants  belonging  to  the  pentandria  clafs.  See  Bota¬ 
ny  Index . 

PHLY CTENLE,  in  Medicine , 
the  tkin. 

PHOCA,  a  genus  of  quadrupeds  of  the  order  of  ferce. 
See  Mammalia  Index . 

PHOCAEA,  the  laft  town  of  Ionia,  (Mela,  Pliny)  3 
of  Alolis,  (Ptolemy),  becaufe  fituated  on  the  right  cr 
north  fide  of  the  river  Hermus,  which  he  makes  the 
boundary  of  AEolis  to  the  fouth.  It  flood  far  in  the 
land,  on  a  bay  or  arm  of  the  fea  3  had  tivo  very  fafe  har¬ 
bours,  the  one  called  La?npter ,  the  other  NanJIathmos, 
(Livy).  It  was  a  colony  of  Ionians,  fituated  in  the  ter¬ 
ritory  of  AEolis,  (Herodotus).  Maflilia  in  Gaul^vas 
again  a  colony  from  it.  Pkoccecnfes,  the  people,  (Livy)  3 
Phocaicus ,  the  epithet,  (Lucan)  3  applied  to  Marfeilles. 
It  was  one  of  the  1  2  cities  which  affembled  in  the  pan¬ 
ionium  or  general  council  of  Ionia. 

Ancient^  Some  writers  tell  us,  that  while  the  foundations  of 

voTvi  ^us  Clty  vvere  lay*ng>  there  appeared  near  the  fhore  a 
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exiftence  of  great  fhoal  of  fea- calves  3  whence  it  was  called  Phoceea, 
the  word  phoca  ftgnifying  in  Greek  a  fea-calf.  Ptole-  * 
my,  who  makes  the- river  Hermus  the  boundary  be¬ 
tween  Atolia  and  Ionia,  places  Phocsea  in  Aaolis  3  but 
all  other  geographers  reckon  it  among  the  cities  of  Io¬ 
nia.  It  flood  on  the  fea-coaft,  between  Cuma  to  the 
north,  and  Smyrna  to  the  fouth,  not  far  from  the  Her¬ 
mus  3  and  was,  in  former  times,  one  of  the  molt  wealthy 
and  powerful  cities  of  all  Afia  3  but  is  now  a  poor  beg¬ 
garly  village,  though  the  fee  of  a  bifhop.  The  Phocte- 
ans  were  expert  mariners,  and  the  firft  among  the  Greeks 
that  undertook  long  voyages  3  which  they  performed  in 
galleys  of  fifty  oars.  As  they  applied  themfelves  to 
trade  and  navigation,  they  became  acquainted  pretty 
early  with  the  coafts  and  iflands  of  Europe,  where  they 
are  faid  to  have  founded  feveral  cities,  namely,  Velia  in 
Italy  3  Alalia,  or  rather  Aleria,  in  Corfica  3  and  Mar¬ 
feilles  in  Gaul.  Neither  were  they  unacquainted  with 
Spain  5  for  Herodotus  tells  us,  that  in  the  time  of  Cyi^s 
the  Great,  the  Phocaeans  arriving  at  Sarteilus,  a  city  m 
the  bay  of  Cadiz,  were  treated  with  extraordinary  kind- 
liefs  by  Arganthonius  king  of  that  country  3  who,  hear¬ 
ing  that  they  were  under  no  fmall  apprehenfion  of  the 
growing  power  of  Cyrus,  invited  them  to  leave  Ionia, 
and  fettle  in  what  part  of  his  kingdom  they  pleated. 
The  Phocaeans  could  not  be  prevailed  upon  to  for- 
fake  their  country  3  but  accepted  a  large  fum  of  money, 
which  that  prince  generoufly  pretented  them  with,  to  de- 
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fmall  eruptions  on 


fray  the  expence  of  building  a  ftrong  wall  round  their 
city.  The  wall  they  built  on  their  return  3  but  it  was 
unable  to  refill  the  mighty  power  of  Cyrus,  whofe  ge¬ 
neral  Harpagus,  inverting  the  city  with  a  numerous  ar¬ 
my,  foon  reduced  it  to  the  utmoft  extremities.  The 
Phocaeans,  having  no  hopes  of  any  fuccour,  offered  to 
capitulate  3  but  the  conditions  offered  by  Harpagus 
feeming  fevere,  they  begged  he  would  allow  them  three 
days  to  deliberate  3  and  in  the  mean  time,  withdraw  his 
forces.  Harpagus,  though  not  ignorant  of  their  defign, 
complied  with  their  requeft.  The  Phocacans,  taking 
advantage  of  this  condefcenfion,  put  their  wives,  chil¬ 
dren,  and  all  their  moft  valuable  effedts,  on  board  feve¬ 
ral  veffels  which  they  had  ready  equipped,  and  convey¬ 
ed  them  fafe  to  the  ifland  of  Chios,  leaving  the  Perfians 
in  poffeflion  of  empty  houfes.  Their  defign  was  to  pur- 
chafe  the  Oeneflian  iflands,  which  belonged  to  the 
Chians,  and  fettle  there.  But  the  Chians  not  caring  to 
have  them  fo  near,  left  they  ftiould  engrofs  all  the  trade 
to  themfelves,  as  they  were  a  feafaring  people,  they  put 
to  fea  again  3  and,  having  taken  Phocsea,  their  native 
country,  by  furprife,  put  all  the  Perfians  they  found  in 
it  to  the  fword.  They  went  to  Corfica  3  great  part  of 
them  however  returned  very  foon,  as  did  the  reft  alfo 
in  a  few  years.  They  then  lived  in  fubjedtion  either  to 
the  Perfians,  or  tyrants  of  their  own.  Among  the  lat¬ 
ter  we  find  mention  made  of  Laodamus,  who  attended 
Darius  Hyftafpis  in  his  expedition  againft  the  Scythians3 
and  of  Dionyfius,  who,  joining  Ariftagoras,  tyrant  of 
Miletus,  and  chief  author  of  the  Ionian  rebellion,  re¬ 
tired,  after  the  defeat  of  his  countrymen,  to  Phoenicia, 
\<here  he  made  an  immenle  booty,  feizing  on  all  the 
fliips  he  met  with  trading  to  that  country.  From  Phoe¬ 
nicia  he  failed  to  Sicily,  wThere  he  committed  great  de¬ 
predations  on  the  Carthaginians  and  Tufcans  3  but  is 
faid  never  to  have  molefted  the  Greeks. 

In  the  Roman  times  the  city  of  Phocsea  tided  with 
3  E  Antiochus 


P  H  O  r  402  ]  P  H  O 


Phocaea,  Ant’ochus  the  Great  whereupon  it  was  befieged,  ta- 
.  ben,  and  plundered,  by  the  Roman  general ;  but  allow¬ 
ed  to  be  governed  by  its  own  laws.  In  the  war  which 
Ariitonxus  brother  to  Attains,  king  of  Pergamus,  raif- 
ed  againfl.  the  Romans,  they  aflifled  the  former  to  the 
utmolt  of  their  power  ;  a  circumflance  wffiich  fo  difpleaf- 
ed  the  fenate,  that  they  commanded  the  town  to  be  de- 
moliihed,  and  the  wffiole  race  of  the  Phocseans  to  be  ut¬ 
terly  rooted  out.  This  fevere  fentence  would  have  been 
put  in  execution,  had  not  the  Maflfilicnfes,  a  Phocsean 
colony,  interpofed,  and,  with  much  difficulty,  afluaged 
the  anger  of  the  fenate.  Pompey  declared  Phocaea  a 
free  city,  and  reftored  the  inhabitants  to  all  the  privile¬ 
ges  they  had  ever  enjoyed ;  whence,  under  the  firft  em¬ 
perors,  it  was  reckoned  one  of  the  moll  flouriftiing  cities 
of  all  Alia  Minor.  This  is  all  we  have  been  able  to 
colled  from  the  ancients  touching  the  particular  hiftory 
of  Phocaea. 


Ancient 
Umv.  Hijl. 

Vol.  XV. 


PHOCAS,  a  Roman  centurion,  was  raifed  to  the 
dignity  of  emperor  by  the  army,  and  was  crowned  at 
Conftantinople  about  the  year  603.  The  emperor 
Mauritius,  who  xvas  thus  deferted  both  by  the  army 
and  the  people,  fled  to  Chalcedon  wTith  his  five  children, 
whom  Phocas  caufed  to  be  inhumanly  murdered  before 
his  eyes,  and  then  he  murdered  Mauritius  himfelf,  his 
brother,  and  feveral  other  perfons  who  were  attached 
to  that  family. 

Phocas,  thus  proclaimed  and  acknowledged  at  Con- 
flantinople,  fent,  according  to  cuftom,  his  own  image 
and  that  of  his  wife  Leontia  to  Rome,  where  they  were 
received  with  loud  acclamations,  the  people  there  being 
incenfed  againfl  Mauritius  on  account  of  the  cruel  exac¬ 
tions  of  the  exarchs,  and  his  other  miniflers  in  Italy. 
Gregory,  furnamed  the  Great,  then  bifhcp  of  Rome, 
caufed  the  images  to  be  lodged  in  the  oratory  of  the 
martyr  Caefarius,  and  wrote  letters  to  the  new  emperor, 
congratulating  him  upon  his  advancement  to  the  throne, 
which  he  faid  was  effected  by  a  particular  providence, 
to  deliver  the  people  from  the  innumerable  calamities 
and  heavy  oppreffions  under  which  they  had  long  groan¬ 
ed.  Had  we  no  other  character  of  Phocas  and  Leontia 
but  that  which  has  been  conveyed  to  us  in  Gregory’s 
letters,  we  fnould  rank  him  amongft  the  belt  princes 
mentioned  in  hiftory  ;  but  all  other  writers  paint  him 
in  quite  different  colours ;  and  his  actions,  tranfmitted 
to  us  by  feveral  hiftorians,  evidently  fpeak  him  a  molt 
cruel  and  blood-thirfty  tyrant.  He  was  of  middling 
ftature,  fays  Cedrenus,  deformed,  and  of  a  terrible  af- 
pe<5t  :  his  hair  was  red,  his  eye-brows  met,  and  one  of 
his  cheeks  was  marked  with  a  fear,  which,  when  he 
was  in  a  paffion,  grew  black  and  frightful  :  he  was 
greatly  addicted  to  wine  and  women,  blood-thirfty, 
inexorable,  bold  in  fpeech,  a  ftranger  to  companion, 
in  his  principles  a  heretic.  He  endeavoured,  in  the 
beginning  of  his  reign,  to.  gain  the  affe&ions  of  the 
people  by  celebrating  the  Circenfian  games  with  extra¬ 
ordinary  pomp,  and  diftributing  on  that  occafion  large 
fums  among  the  people  *,  but  finding  that  inftead  of 
applauding  they  reviled  him  as  a  drunkard,  he  order¬ 
ed  his  guards  to  fall  upon  them.  Some  were  killed, 
many  wounded,  and  great  numbers  were  dragged  to 
prifon  :  but  the  populace  rifing,  fet  them  at  liberty,  and 
thenceforth  eonceived  an  irreconcileabie  averfion  to  the 
tyrant. 

As  foon  as  the  death  df  Mauritius  was  known, 


Narfes,  who  then  commanded  the  troops  quartered  on  Ph  ca3 
the  frontiers  of  Perfia,  revolted.  Phocas,  however,  ma-  -U. 
naged  matters  fo  as  to  gain  him  over  to  his  intereft,  and  t  *  K>-lon‘ 
then  treacheroufly  and  cruelly  burnt  him  alive.  He  en¬ 
deavoured  to  (Lengthen  his  caufe  by  refpe6table  allian¬ 
ces  \  but  his  cruelty  was  fucli  as  to  render  him  generally 
hated,  for  he  fpared  neither  fex  nor  age,  and  amongft 
others  he  murdered  Conftantina  the  widow  of  Mauri¬ 
tius,  and  her  daughters.  Thefe  cruelties  were  at 
length  the  caufe  of  his  downfall.  He  became  uni- 
verfally  hateful  ;  and  perfons  in  great  authority  near  his 
perfon  confpiied  againfl  him.  This  confpiracy,  how¬ 
ever,  was  difeovered,  and  the  perfons  concerned  in  it 
were  all  put  to  death.  The  following  year,  however, 

610,  he  was  overtaken  by  the  fate  he  had  fo  long  de¬ 
ferred. 

Heraclius,  the  fon  of  the  governor  of  Africa,  who 
bore  the  fame  name,  taking  upon  him  the  title  of  em¬ 
peror,  and  being  acknowledged  as  fuch  by  the  people  of 
Africa,  failed  from  thence  with  a  formidable  fleet,  and 
a  powerful  army  on  'board,  for  Conftantinople,  while 
Nicetas  marched  thither  by  wray  of  Alexandria  and  the 
Pentapolis,  Heraclius  fleered  his  courfe  to  Abydus, 
where  he  was  received  wdth  great  demonft  rat  ions  of  joy 
by  feveral  perfons  of  rank,  who  had  been  banifhed  by 
Phocas.  From  Abydus  he  failed  to  Conftantinople, 
where  he  engaged  and  utterly  defeated  the  tyrant’s 
fleet.  Phocas  took  refuge  in  the  palace  \  but  one 
Photinus,  whole  wife  he  had  formerly  debauched,  pur- 
fuing  him  with  a  party  of  foldiers,  forced  the  gates, 
dragged  the  cowardly  emperor  from  the  throne,  and 
having  ftripped  him  of  the  imperial  robes,  and  clothed 
him  with  a  black  veil,  carried  him  in  chains  to  Heracli¬ 
us,  who  commanded  firft  bis  hands  and  feet,  then  his 
arms,  and  at  laft  his  head,  to  be  cut  off ;  the  remaining 
part  of  his  body  was  delivered  up  to  the  foldiers,  who 
burnt  it  in  the  forum.  We  are  told,  that  Heraclius 
having  reproached  him  with  his  evil  adminiffration,  he* 
anfwered,  with, great  calmnefs,  “  It  is  incumbent  upon 
you  to  govern  better.”  Such  wras  the  end  of  this  cruel 
tyrant,  after  he  had  reigned  feven  years  and  fome 
months. 

PHOCILIDES,  a  Greek  poet  and  philofopher  of 
Miletus,  flourifhed  about  540  years  before  the  Chriftian 
era.  The  poetical  piece  now  extant,  attributed  to  him, 
is  not  of  his  compofition,  but  of  another  poet  who  lived 
in  the  reign  of  Adrian. 

PHOCION  was.  a  diftinguifhed  Athenian  general 
and  orator  in  the  time  of  Philip  II.  of  Macedon.  His 
character  is  thus  deferibed  in  the  Ancient  Univerfal 
Hiftory.  “  He  wTas  too  raodeft  to  felieit  command,  nor  Ancient 
did  he  promote  wTars  that  he  might  raife  his  authority  by  Hijt, 
them  ;  though,  taken  either  as  a  foldier,  orator,  Rates- voi*  v> 
man,  or  general,  he  was  by  far  the  moil:  eminent  Athe¬ 
nian  of  his  time.  As  he  was  a  moft  difiiiterefted  patri¬ 
ot,  he  could  entertain  no  great  affection  for  Philip  :  but 
as  he  perfectly  well  knew  the  difpofition  of  his  country¬ 
men,  and  how  unlikely  they  wrere  long  to  fupport  fuch 
meafiires  as  wrere  neceflary  to  humble  the  Macedonian 
power,  he  did  not  exprefs  himfelf  vehemently,  but  chofe 
rather  to  cultivate  the  efteem  which  on  all  occafions 
Philip  fhowed  for  the  ftate  of  Athens,  as  a  mean  of 
preferving  her,  v/hen  {lie  fhould  be  reduced  to  that  fitua- 
tion  wffiich  he  conceived  they  wanted  virtue  to  prevent. 

From  this  character  the  reader  will  eafily  difeern  that 
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pho '  ion.  Demofthenes  and  he  could  not  well  agree.  The  former 
L— -y™- '  was  always  warm,  Ills  language  copious,  and  his  deligns 
extend ve  \  and  Phocion,  on  the  other  hand,  was  of  a 
mild  temper,  delivered  liis  opinion  in  very  few  words, 
and  propofed  fchemes  at  once  neceflary  and  eafy  to  be 
eiFeeled.  Vet  lie  feldom  or  never  concurred  with  the 
people,  but  fpoke  as  poignantly  again!!  their  vices  as 
Demofthenes  himfelfj  infomucli  that  this  orator  once 
told  him,  4  The  Athenians,  Phocion,  in  fome  of  their 
mad  fits,  will  murder  thee.’  4  The  fame  (anfwered  he) 
may  fall  to  thee,  Demofthenes,  if  ever  they  come  to  be 
fober.” 

He  was  afterwards  appointed  to  command  the  army 
which  was  lent  to  aftift  the  Byzantines  againlt  Philip, 
whom  he  obliged  to  return  to  his  own  dominions. 
This  truly  great  man,  whom  (though  extremely  poor)  no 
fum  could  bribe  to  betray  his  country,  and  who  at  every 
rifk  on  all  occaftons  gave  them  found  advice,  was  at 
length  accufed  by  his  ungrateful  countrymen.  This 
event  happened  in  the  year  before  Chrift  318.  Pie 
was  fent  to  Athens  by  Polyperchon  head  of  a  faclion  in 
Macedonia,  together  with  his  friends,  chained  in  carts, 
with  this  meffage,  44  That  though  he  was  convinced 
they  were  traitors,  yet  he  left  them  to  be  judged  by  the 
Athenians  as  a  free  people.”  Phocion  demanded  whe¬ 
ther  they  intended  to  proceed  again!!  him.  by  form  of 
law ;  and  fome  crying  out  that  they  would,  Phocion 
demanded  how  that  could  be  if  they  were  not  allowed 
a  fair  hearing  :  but  perceiving,  by  the  clamour  of  the 
people,  that  no  fuch  thing  was  to  be  expelled,  he  ex¬ 
claimed,  44  As  for  myfelf,  I  confefs  the  crime  objected 
to  me,  and  fubmit  to  the  judgement  of  the  law ;  but 
confider,  O  ye  Athenians,  what  have  thefe  poor  inno- 
•  cent  men  done  that  they  fhould  be  involved  in  the  fame 
calamity  with  me  ?”  The  people  replied  with  great 
vociferation,  44  They  are  your  accomplices,  and  that  is 
enough.”  Then  the  decree  was  read,  adjudging  them 
all  to  death,  viz.  Phocion,  Nicocles,  Aheudippus,  Aga- 
mon,  and  Pythocles  5  thefe  were  prefent  :  Demetrius, 
Phalereus,  Callimedon,  Charicles,  and  others,  w7ere  con¬ 
demned  in  their  abfence.  Some  moved  that  Phocion 
might  he  tortured  before  he  wTas  put  to  death  \  nay, 
they  were  for  bringing  the  rack  into  the  aftembly,  and 
torturing  him  there.  The  majority,  however,  thought 
it  enough  if  he  wTas  put  to  death,  for  which  the  decree 
was  carried  unanimoufiy ;  fome  putting  on  garlands  of 
flowers  when  they  gave  their  votes.  As  he  was  going 
to  execution,  a  perfon  who  was  his  intimate  friend  aiked 
him  if  he  had  any  melfagc  for  his  fon  ?  44  Yes,”  re¬ 

plied  Phocion  *,  44  tell  him  it  is  my  laft  command  that 
he  forget  how  ill  the  Athenians  treated  his  father.” 

The  fpleen  of  his  enemies  was  not  extinguished  with 
liis  life;  they  pafied  a  decree  whereby  his  corpfc  was 
baniflied  the  Athenian  territories  \  they  likewife  forbade 
any  Athenians  to  furnifh  fire  for  his  funeral  pile.  One 
Conopian  took  up  the  corpfe,  and  carried  it  beyond 
Eleufina,  where  he  borrowed  fome  fire  of  a  Megarian 
woman  and  burned  it.  A  Megarian  matron,  who  at¬ 
tended  with  her  maid,  raifed  on  the  place  an  honorary 
monument  5  and  having  gathered  up  the  bones,  carried 
them  home,  and  buried  them  under  her  own  hearth  ; 
praying  at  the  fame  time  thus  to  the  Penates  :  44  To 
you,  O  ye  gods,  guardians  of  this  place,  I  commit  the 
precious  remains  of  the  moft  excellent  Phocion.  Pro- 
ted  them,  I  befcecli  you,  from  all  infults  \  and  deliver 
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them  one  day  to  be  repofiied  in  the  fepulchre  of  Iris  an- 
ceftors,  when  the  Athenians  (hall  become  vifer.”  It 
was  not  long  before  this  opportunity  occurred.  When 
the  Athenians  began  to  cool  a  little,  and  remember  the 
many  fervices  they  had  received  from  Phocion,  they  de¬ 
creed  him  a  ftatue  of  brafs  5  ordered  liis  bones  to  be 
brought  back  at  the  public  expence  ;  and  decreed  that 
his  accufers  Ihould  be  put  to  death.  Agnonides,  who 
was  principally  concerned  in  that  tragedy,  fuffered  5  but 
Epicurus  and  Demophilus,  who  were  alio  accomplices 
in  it,  fled.  However,  Phocion’s  fon  met  with  them, 
and  executed  his  revenge  upon  them  *,  which  w^as  almoft 
the  only  good  a&ion  he  ever  performed,  as  he  had  a 
very  fmall  ftiare  of  his  father’s  abilities,  and  not  any  of 
his  virtues.  Such  is  the  ficklenefs  and  fucli  the  injuftice 
of  popular  governments  ;  failings  which,  if  we  are  to 
judge  from  univerfal  experience,  are  abfolutely  infepa- 
rable  from  them. 

PHOCIS,  (Demofthenes,  Strabo,  Paufanias)  ;  a 
country  of  Greece,  contained  between  Boeolia  to  the 
eaft  and  Locris  to  the  weft,  but  extending  formerly 
from  the  Sinus  Corinthiacus  on  the  foutli  to  the  fea  of 
Euboea  on  the  north,  and,  according  to  Dionyfius,  as 
far  as  Thermopylae )  but  reduced  afterw  ards  to  narrower 
bounds.  Phocenfes ,  the  people  \  P/iocicus ,  the  epithet, 
(Juftin)  ;  Bel  fum  Pltocicutn ,  the  facred  wrar  which  the 
Thebans  and  Philip  of  Macedon  carried  on  again!! 
them  for  plundering  the  temple  at  Delphi  j  and  by 
which  Philip  paved  the  w7ay  to  the  fovereignty  of  all 
Greece,  (Juftin.)  Its  greateft  length  wras  from  north 
to  fouth,  that  is,  from  38°  45'  to  390  20',  or  about  35 
miles  \  but  very  narrow  from  eaft  to  weft,  not  extending 
to  30  miles,  that  is,  from  230  io'  to  230  40'  at  the  wi- 
deit,  but  about  23  miles  towards  the  Corinthian  bay, 


and  much  narrower  ftill  towards  the  north.  This  coun¬ 
try  is  generally  allowed  to  have  taken  its  name  from 
Phocus  the  fon  of  Ornytion,  a  native  of  Corinth  •,  but 
having  been  foon  after  invaded  by  the  Eginetae,  under 
the  condu6l  of  another  Phocus,  who  wras  the  fon  of  Ea- 
cus  king  of  Enopia,  the  memory  of  the  firft  infenfibly 
gave  w7ay  to  that  of  the  fecond. 

In  Phocis  there  w7ere  many  celebrated  mountains, 
fucli  as  Cythseron,  Helicon,  and  Parnassps.  The 
laft  twro  we  have  already  noticed  in  the  order  of  the  al¬ 
phabet.  Cythseron  was  confecrated  to  the  inufes  as 
wTell  as  the  other  two.  and  was  confequently  much  cele¬ 
brated  by  the  poets.  Both  it  and  PXelicon  contend  with 
Mount  Parnaffus  for  height  and  magnitude.  There  were 
no  remarkable  rivers  in  Phocis  except  Cephifus,  which 
runs  from  the  foot  of  ParnalTus  northward,  and  empties 
itfelf  in  the  Pindus,  which  was  near  the  boundary  of 
that  kingdom.  It  had  feveral  very  confiderable  cities  ; 
fucli  as  Cyrra,  Crifia,  and  Antkcyra,  which,  accord¬ 
ing  to  Ptolemy,  were  on  the  fea  coafts  }  and  Pvlhia, 
Delphi,  Daulis,  Elatia,  Ergoftlienia,  and  Baulia,  which 
were  inland  towns.  Elatia  was  the  large!!  and  richeft 
after  Delphi. 

Deucalion  was  king  of  that  part  of  Phocis  which  lies 
about  Parnaffus,  at  the  time  that  Cecrops  ilourilhed 
in  Attica  ;  but  the,  Phocians  afterwards  formed  tlicm- 
felves  into  a  ccmmorwvealth,  to  be  governed  by  their  ge¬ 
neral  afiemblies,  the  members  of  which  wrcre  chofen 
from  among  themfelves,  and  wrere  changed  as  often  as 
occafion  required.  Of  the  hiftory  of  the  Phocians  but 
little  is  known  till  the  time  of  the  holy  war,  of  which 
3  E  2  we 
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we  have  the  following  account  in  the  Ancient  Univer- 
fal  Hiftory. 

j  “  The  Phocians  having  prefumed  to  plough  the  terri¬ 
tories  of  the  city  of  Cyrra,  confecrated  to  the  Delphic 
god,  were  fummoned  by  the  other  Grecian  dates  before 
the  court  ef  the  AmphiCtyons,  where  a  confiderable  fine 
was  impofed  upon  them  for  their  facrilege.  They  re- 
fufed  to  pay  it,  on  pretence  that  it  was  too  large  $  and 
at  the  next  affembly  their  dominions  were  adjudged  con- 
fifcated  to  the  ufe  of  the  temple.  This  fecond  fentence 
exafperated  the  Phocians  ftill  more ;  who,  at  the  miti¬ 
gation  of  one  Philomelus,  or,  as  he  is  called  by  Plu¬ 
tarch,  Philomedes,  feized  upon  the  temple,  plundered  it 
of  its  treafure,  and  held  the  facred  depofitum  for  a  con¬ 
fiderable  time.  This  fecond  crime  occafioned  another 
affembly  of  the  AmphiCtyons,  the  refult  of  which  was 
a  formal  declaration  of  war  againft  the  Phocians.  The 
quarrel  being  become  more  general,  the  feveral  Hates 
took  part  in  it  according  to  their  inclinations  or  intereft. 
Athens,  Sparta,  and  fome  others  of  the  Peloponnefians, 
declared  for  the  Phocians  j  and  the  Thebans,  Theffali- 
ans,  Locrians,  and  other  neighbouring  ftates,  againft 
them.  A  war  was  commenced  with  great  fury  on  both 
fides,  and  ftyled  the  holy  war ,  which  lafted  ten  years  *, 
during  which  the  Phocians,  having  hired  a  number  of 
foreign  troops,  made  an  obftinate  defence,  and  would  in 
all  probability  have  held  out  much  longer  had  not  Phi¬ 
lip  of  Macedon  given  the  finilhing  ftroke  to  their  total 
defeat  and  punifhment.  The  war  being  ended,  the 
grand  council  affembled  again,  and  impofed  an  annual 
fine  of  60  talents  upon  the  Phocians,  to  be  paid  to  the 
temple,  and  continued  till  they  had  fully  repaired  the 
damage  it  had  fuftained  from  them  •,  and,  till  this  repa¬ 
ration  fliould  be  made,  they  were  excluded  from  dwell¬ 
ing  in  walled  towns,  and  from  having  any  vote  in  the 
grand  affembly.  They  did  not,  however,  continue  long 
under  this  heavy  fentence  :  their  known  bravery  made 
their  afliftance  fo  neceffary  to  the  reft,  that  they  were 
glad  to  remit  it  j  after  which  remiflion  they  continued 
to  behave  with  their  ufual  courage  and  refolution,  and 
foon  obliterated  their  former  guilt.” 

We  cannot  finifh  this  article  without  mentioning 
more  particularly  Daulis,  rendered  famous,  not  fo  much 
for  its  extent  or  richnefs,  as  for  the  ftature  and  prowefs 
of  its  inhabitants  ;  but  ftill  more  for  the  inhuman  repaft 
which  was  ferved  up  to  Tereus  king  of  Thrace  by  the 
women  of  this  city,  by  whom  he  was  foon  after  murder¬ 
ed  for  the  double  injury  he  had  done  to  his  fifter-in-law 
Philomela,  daughter  of  Pandion  king  of  Athens.  See 
Philomela.  * 

PHOEBUS,  one  of  the  names  given  by  ancient  my- 
thologifts  to  the  Sun,  Sol,  or  Apollo.  See  Apollo. 

PHOENICIA,  or  more  properly  Phoenice,  the  an¬ 
cient  name  of  a  country  lying  between  the  34th  and 
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36th  degrees  of  north  latitude  5  bounded  by  Syria  on  Phoenicia, 
the  north  and  eaft,  by  Judcea  on  the  fouth,  and  by  the  '  w— J 

Mediterranean  on  the  weft.  Whence  it  borrowed  its 
name  is  not  ablolutely  certain.  Some  derive  it  from  jnc,-ent 
one  Phoenix  ;  others  from  the  Greek  word  phoenix ,  fig-  Univ.  Hijt. 
nifying  a  palm  or  date ,  as  that  tree  remarkably  abound-  vol.  ii. 
ed  in  this  country.  Some  again  fuppofe  that  Phoenice 
is  originally  a  tranflation  of  the  Hebrew  word  Edom, 
from  the  Edomites  who  fled  thither  in  the  days  of  Da¬ 
vid.  By  the  contraction  of  Canaan  it  was  alfo  called 
Chna,  and  anciently  Rhabbothin  and  Colpitis  (a).  The 
Jews  commonly  named  it  Canaan  ;  though  fome  part  of 
it,  at  leaft,  they  knew  by  the  name  of  Syropluenice  (b). 

Bochart  tells  us  that  the  moft  probable  etymology  is 
Phene  An  ah,  i.  e.  “  the  defcendants  of  Anak.”  Such 
were  the  names  peculiar  to  this  fmall  country  j  though 
Phoenice  was  fometimes  extended  to  all  the  maritime 
countries  of  Syria  and  Judea,  and  Canaan  to  the  Phili- 
ftines,  and  even  to  the  Amalejdtes.  On  the  contrary, 
thefe  two  names,  and  the  reft,  were  moft  generally  fwal- 
lowed  up  by  thofe  of  Paleftine  and  Syria  (c). 

There  is  fome  difagreement  among  authors  with  re- 
fpeCt  to  the  northern  limits  of  this  country.  Ptolemy 
makes  the  river  Eleutherus  the  boundary  of  Phoenice 
to  the  north  $  but  Pliny,  Mela,  and  Stephanus,  place  it 
in  the  ifland  of  Aradus,  lying  north  of  that  river. 

Strabo  obferves,  that  fome  will  have  the  river  Eleuthe¬ 
rus  to  be  the  boundary  of  Seleucis,  on  the  fide  of  Phoe¬ 
nice  and  Ccelefyria.  On  the  coaft  of  Phoenice,  and 
fouth  of  the  river  Eleutherus,  flood  the  following  cities  : 

Simyra,  Orthofia,  Tripolis,  Botrys,  Byblus,  Palaeby- 
blus,  Berytus,  Sidon,  Sarepta,  Tyrus,  Palsetyrus. 

Phoenice  extended,  according  to  Ptolemy,  even  be¬ 
yond  Mount  Carmel  •,  for  that  geographer  places  in 
Phoenice  not  only  Ecdippa  and  Ptolemais,  but  Sycami- 
num  and  Daera,  which  ftand  fouth  of  that  mountain. 

Thefe,  however,  properly  fpeaking,  belonged  to  Pale¬ 
ftine.  We  will  not  take  upon  us  to  mark  out  the 
bounds  of  the  midland  Phoenice.  Ptolemy  reckons  in 
it  the  following  towns  $  Area,  Palgebyblus  (Old  Byb- 
•  lus),  Gabala,  and  Caefaria  Paniae.  This  province  was 
confiderably  extended  in  the  times  of  Chriftianity  $ 
when,  being  confidered  as  a  province  of  Syria,  it  inclu¬ 
ded  not  only  Damafcus  but  Palmyra  alfo. 

The  foil  of  this  country  is  good,  and  productive  of 
many  neceffaries  r."r  food  and  clothing.  The  air  is 
wholefome,  and  the  climate  agreeable.  It  is  plentifully 
watered  by  fmall  rivers ;  which,  running  down  from 
Mount  Libanus,  fometimes  fwell  to  an  immoderate  de¬ 
gree,  either  increafed  by  the  melting  of  the  fnows  on 
that  mountain,  or  by  heavy  rains.  Upon  thefe  occa- 
fions  they  overflow,  to  the  great  danger  and  hinderance. 
of  the  traveller  and  damage  of  the  country.  Among 
thefe  rivers  is  that  of  Adonis. 

It 


(a)  This  laft  name  is  a  tranflation  of  the  firft.  Rabhotfen  is  in  Hebrew,  a  great  gulf  or  bay.  From  rabhotfen , 
by  changing  the  Hebrew  tf  into  the  Greek  /,  comes  rabboten  ;  and,  with  a  little  variation,  rhabbothin.  KeAwos, 
co/pos,  is  Greek  alfo  for  a  bay  or  gulf;  wThence  it  appears  that  colpitis  or  colpites  is  a  tranflation  of  rabbothin. 

(b)  Bochart  fuppofes  that  the  borderers,  both  upon  the  Phoenician  and  Syrian  fide,  were  called  by  the  common- 
name  of  Syrophoenicia'ns,  as  partaking  equally  of  both  nations. 

(c)  Or  rather  Phoenice,  Paleftine,  and  Syria,  were  promifeuoufly  ufed  for  each  other,  and  particularly  the  two 
former.  Phoenice  and  Paleftine,  fays  Stephanus  Byzantinus,  were  the  fame.  As  for  Syria,  we  have  already  obfer- 
ved,  that  in  its  largeft  extent  it  fometimes  comprehended  Phoenice  and  Coelefyria.  Herodotus  plainly  confound* 
thefe  three  names )  we  mean,  ufes  one  for  the  other  indifferently. 
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It  is  univerfally  allowed  that  the  Phoenicians  were 
Canaanites  (d)  by  defccnt :  nothing  is  plainer  or  lefs 
contefted,  and  therefore  it  were  time  loft  to  prove  it. 
We  jfliall  only  add,  that  their  blood  muft  have  been 
mixed  with  that  of  foreigners  in  procefs  of  time,  as  it 
happens  in  all  trading’  places 3  and  that  many  ftrange 
families  muft  have  fettled  among  them,  who  could 
confequently  lay  no  claim  to  this  remote  origin,  how 
much  foever  they  may  have  been  called  Phoenicians, 
and  reckoned  of  the  fame  defeent  with  the  ancient 
proprietors. 

The  Phoenicians  were  governed  by  kings  3  and  their 
territory,  as  fmall  a  flip  as  it  was,  included  feveral  king¬ 
doms  •,  namely,  thofe  of  Sidon,  Tyre,  Aradus,  Berytus, 
and  Byblus.  In  this  particular  they  imitated  and  ad¬ 
hered  to  the  primitive  government  of  their  forefathers  3 
who,  like  the  other  Canaanites,  were  under  many  petty 
princes,  to  whom  they  allowed  the  fovereign  dignity, 
referving  to  themfelves  the  natural  rights  and  liberties 
of  mankind.  Of  their  civil  laws  we  have  no  particu¬ 
lar  fyftem. 

With  regard  to  religion,  the  Phoenicians  were  the 
moft  grofs  and  abominable  idolaters.  The  Baal-berith, 
Baalzebub,  Baalfamen,  &.c.  mentioned  in  Scripture, 
were  fome*  of  the  Phoenician  gods  3  as  were  alfo  the 
Moloch,  Aftitaroth,  and  Thammuz,  mentioned  in  the 
facred  writings. — The  word  Baal ,  in  itfelf  an  appella¬ 
tive,  was  no  doubt  applied  to  the  true  God,  until  he 
rejected  it  on  account  of  its  being  fo  much  profaned  by 
the  idolaters.  The  name  was  not  appropriated  to  any 
particular  deity  among  the  idolatrous  nations,  but  was 
common  to  many  3  however,  it  was  generally  imagined 
that  one  great  God  prefided  over  all  the  reft.  Among 
the  Phoenicians  this  deity  was  named  Baal-famen  ;  whom 
the  Hebrews  would  have  called  Baal ' jhemitn ,  or  the 
God  of  heaven.  In  all  probability  this  was  alfo  the 
principal  Carthagiuian  deity,  though  his  Punic  name  is 
unknown.  We  have  many  religious  rites  of  the  Car¬ 
thaginians  handed  down  to  us  by  the  Greek  and  Roman 
writers  3  but  they  all  beftowed  names  of  their  own  gods 
upon  thofe  of  the  Carthaginians,  which  leads  us  to  a 
knowledge  of  the  correfpondence  between  the  characters 
of  the  Phoenician  and  European  deities.  The  principal 
deity  of  Carthage,  according  to  Diodorus  Siculus,  was 
Chronus  or  Saturn.  The  facrifices  offered  up  to  him 
were  children  of  the  beft  families.  Our  author  alfo  tells 
us,  that  the  Carthaginians  had  a  brazen  ftatue  or  colof- 
fus  of  this  god,  the  hands  of  which  were  extended  in 
act  to  receive,  and  bent  downwards  in  fuch  a  manner, 
that  the  child  laid  thereon  immediately  fell  down  into 
a  hollow  where  there  was  a  fiery  furnace.  He  ,adds 
alfo,  that  thisvinhuman  practice  feemed  to  confirm  a 
tradition,  handed  down  to  the  Greeks  from  very  ear¬ 
ly  antiquity,  viz.  that  Saturn  devoured  his  own  chil¬ 
dren. 

The  goddefs  Cceleftis,  or  Urania,  was  held  in  the 


highelt  veneration  by  the  Carthaginians.  She  is 
thought  to  have  been  the  fame  with  the  queen  of  hea¬ 
ven  mentioned  in  Jeremiah,  the  Juno  Olympia  of  the 
Greeks.  According" to  Hefy chius,  the  fame  word  ap¬ 
plied  in  the  Punic  language  both  to  Juno  and  Venus  : 
Nay,  the  ancient  Greeks  frequently  confound  Juno, 
Venus,  and  Diana  or  the  moon,  all  together  3  which  is 
to  be  attributed  to  the  Egyptians  and  Phoenicians,  from 
whom  they  received  tlieir  fyftem  of  religion  3  who  feem 
in  the  moft  ancient  times  to  have  had  but  one  name  for 
them  all.  Befides  thefe  there  were  feveral  other  deities 
of  later  date,  who  were  worfliipped  among  the  Phoeni¬ 
cians,  particularly  thofe  of  Tyre,  and  confequently 
among  the  Carthaginians  alfo.  Thefe  were  Jupiter, 
Apollo,  Mars,  and  Bacchus.  Jupiter  was  worfhipped 
under  the  name  of  Be/us  or  Baal,  To  him  they  addref- 
fed  their  oaths  3  and  placed  him  for  the  moft  part,  as 
there  is  reafon  to  believe,  at  the  head  of  their  treaties. 
The  fame  name  was  alfo  given  to  the  other  two,  whence 
they  were  frequently  miftaken  for  one  another.  Apollo, 
or  the  fun,  went  either  by  this  name  limply,  or  by  others 
of  which  this  made  a  part. 

The  Carthaginian  fuperftition,  however,  -was  not  con¬ 
fined  to  thefe  deities  alone.  They  worihipped  alfo  the 
fire,  air,  and  other  elements  3  and  had  gods  of  rivers, 
meads,  &c.  Nay,  they  paid  divine  honours  to  the  fpi- 
rits  of  their  heroes,  and  even  to  men  and  women  them¬ 
felves  while  yet  in  life  3  and  in  this  adoration  Hannibal 
the  Great  had  for  fome  time  a  ftiare,  notwithftanding 
the  infamous  conduct  of  his  countrymen  towards  him 
at  laft.  In  order  to  worfhip  thofe  gods  with  more  con- 
veniency  on  all  occafions,  the  Carthaginians  had  a  kind 
of  portable  temples.  Thefe  were  only  covered  chariots, 
in  which  were  fome  fmall  images  reprefenting  tlieir  fa¬ 
vourite  deities ;  and  which  were  drawn  by  oxen.  They 
were  alio  a  kind  of  oracle  3  and  their  refponfes  were  un- 
derftood  by  the  motion  impreffed  upon  the  vehicle. 
This  was  llkewifc  an  Egyptian  or  Libyan  cuftom  3  and 
Tacitus  informs  us  that  the  ancient  Germans  had  fome- 
thing  of  the  fame  kind.  The  tabernacle  of  Moloch  is 
thought  to  have  been  a  machine  of  this  kind  3  and  it  is 
not  improbable  that  the  whole  was  derived  from  the  ta¬ 
bernacle  of  the  Jews  in  the  wildernels. 

Befides  all  the  deities  above-mentioned,  we  ftill  find 
another,  named  the  Dcernon  or  Genius  of  Carthage, 
mentioned  in  the  treaty  made  by  Philip  of  Macedon 
and  Hannibal.  What  this  deity  might  be,  we  know 
not  3  however,  it  may  be  obferved,  that  the  pagan  world 
in  general  believed  in  the  exiftence  of  demons,  or  intel¬ 
ligences  who  had  a  kind  of  middle  nature  between  gods 
and  men,  and  to  whom  the  adminiftration  of  the  world 
was  in  a  great  meafure  committed.  Hence  it  is  no 
wonder  that  they  Ihould  have  received  religious  honours. 
For  when  once  mankind  were  poffeffed  with  the  opinion 
that  they  were  the  minifters  of  the  gods,  and  trufted* 
with  the  difpenfation  of  their  favours,  as  well  as  the  in¬ 
fliction 


(D)  Bochart  infmuates  that  the  Canaanites  were  afliamed  of  their  name,  on  account  of  the  curfe  denounced  on 
their  progenitor,  and  terrified  by  the  wars  fo  vigoroufly  and  fuccefsfully  waged  on  them  by  the  Ifraelitcs,  purely  be- 
caufe  they  were  Canaanites ;  and  that  therefore,  to  avcfid  the  ignominy  of  the  one  and  the  danger  of  the  other, 
they  abjured  their  old  name,  and  changed  it  for  Phoenicians,  Syrians,  Syrophoenichns,  and  Aflyrians.  Heidegger 
conjectures  alfo  that  they  were  a  (Lamed  of  their  anceftcr  Canaan. 


Phoeriva’, 
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fiiclion  of  their  punifhments,  it  is  natural  to  fuppofe  that 
they  would  be  defirous  of  making  their  add  redes  to 
them.  See  Astarte  and  Polytheism. 

Herodotus  fuppofes  the  Phoenicians  to  have  been  cir- 
cumcifed  )  but  Jofephus  alTcrts,  that  none  of  the  nations 
included  under  the  vague  name  of  Faledine  and  Syria 
ufed  that  rite,  the  Jews  excepted  )  fo  that  if  the  Phoe¬ 
nicians  had  anciently  that  cuftom,  they  came  in  time  to 
negleft  it,  and  at  length  wholly  laid  it  afide.  They 
abstained  however  from  the  flefli  of  fwine. 

Much  is  faid  of  their  arts,  fciences,  and  manufactures) 
but  as  what  we  find  concerning  them  is  couched  in  ge¬ 
neral  terms  only,  we  cannot  defcant  on  particulars. 
The  Sidonians,  under  which  denomination  we  compre¬ 
hend  the  Phoenicians  in  general,  were  of  a  mod:  happy 
genius.  They  were  from  the  beginning  addifled  to 
philofophical  exercifes  of  the  mind  3  infomuch  that  a 
Sidonian,  by  name  Mofchus,  taught  the  dodtrine  of 
atoms  before  the  Trojan  war  :  and  Abomenus  of  Tyre 
puzzled  Solomon  by  the  fubtilty  of  his  queftions. 
Phoenice  continued  to  be  one  of  the  feats  of  learning, 
and  both  Tyre  and  Sidon  produced  their  philofophers 
of  later  ages  ;  namely,  Boethus  and  Diodatus  of  Sidon, 
Antipater  of  T yre,  and  Appollonius  of  the  fame  place  3 
who  gave  an  account  of  the  writings  and  difciplcs  of 
Zeno.  For  their  language,  fee  Philology,  n°  61. 
As  to  their  manufactures,  the  glafs  of  Sidon,  the  purple 
of  Tyre,  and  the  exceeding  fine  linen  they  wove,  were 
the  product  of  their  6wn  country,  and  their  own  in¬ 
vention  :  and  for  their  extraordinary  {kill  in  working 
metals,  in  hewing  timber  and  done  )  in  a  word,  for 
their  perfect  knowledge , of  what  was  folid,  great,  and 
ornamental  in  architecture — we  need  only  put  the  read¬ 
er  in  mind  of  the  large  fhare  they  had  in  ereCting  and 
decorating  the  temple  at  Jerufalem  under  their  king 
Hiram.  Their  fame  for  tade,  defign,  and  ingenious 
invention,  was  fuch,  that  whatever  was  elegant,  great, 
or  pleating,  whether  in  apparel,  vefiels,  or  toys,  was 
diftinguifhed  by  way  of  excellence  with  the  epithet  of 
Sidonian. 

,  The  Phoenicians  were  likewife  celebrated  merchants, 
navigators,  and  planters  of  colonics  in  foreign  parts.  As 
merchants,  they  may  be  faid  to  have  engrofled  all  the 
commerce  of  the  weftern  world  :  as  navigators,  they 
were  the  bolded:,  the  mod:  experienced,  and  greateil  dis¬ 
coverers,  of  the  ancient  times  :  they  had  for  many  ages 
no  rivals.  In  planting  colonies  they  exerted  themfelves 
fo  much,  that,  confideririg  their  habitation  was  little 
more  than  the  flip  of  ground  between  Mount  Libanus 
and  the  fea,  it  is  furprifing  how  they  could  furnlfli  fuch 
fupplies  of  people,-  and  not  wholly  depopulate  their  na¬ 
tive  country. 

It  is  generally  fuppofed  that  the  Phoenicians  were  in¬ 
duced  to  deal  in  foreign  commodities  by  their  neigh¬ 
bourhood  with  the  Syrians,  who  were  perhaps  the 
mod  ancient  of  thofe  who  carried  on  a  confiderable 
and  regular  trade  with  the  more  caftern  regions  :  and 
this  conjeCture  appears  probable  at  lead  )  for  their 
own  territory  was  but  fmall,  and  little  able  to  afford 
any  confiderable  exports,  if  we  except  manufactures  : 
but  that  their  manufactures  were  anyways  confiderable 
till  they  began  to  turn  all  the  channels  of  trade  into  their 
own  country,  it  is  hard  to  believe.  In  Syria,  which  was 
a  large  country,  they  found  dore  of  productions  of  the 
natural  growth  of  that  foil,  and  many  choice  and  ufe- 


H  cominoditcs  brought  from  the  ead.  Thus,  •  having  Phoenicia, 
a  fate  coad,  with  convenient  harbours,  on  one  fide,  and  — 
excellent  materials  for  diip-building  on  the  other)  per¬ 
ceiving  how  acceptable  many  commodities  that  Syria 
furniflied  would  be  in  foreign  parts,  and  being  at  the 
fame  time,  perhaps,  fhown  the  way  by  ti  e  Syrians  them- 
felves,  who  may  have  navigated  the  Mediterranean — 
they  turned  all  their  thoughts  to  trade  and  navigation, 
and  by  an  uncommon  application  loon  eclipfed  their  roa? 
ders  in  that  art. 

It  were  in  vain  to  talk  of  the  Edomites,  who  fled  hi¬ 
ther  in  David’s  time  )  or  to  inquire  why  Herodotus  fup¬ 
pofes  the  Phoenicians  came  from  the  lied  fca  :  their  ori¬ 
gin  we  have  already  feen.  That  feme  of  the  Edomites 
tied  into  this  country  in  the  days  of  David,  and  that 
they  were  a  trading  people,  is  very  evident :  what  im¬ 
provements  they  brought  with  them  into  Phcenicc,  it  is 
hard  to  fay  )  and  by  the  way,  it  is  as  difficult  to  afeertaiu 
their  numbers.  In  all  probability  they  brought  with 
them,  a  knowledge  of  the  Red  fea,  and  of  the  fouth  parts 
of  Arabia,  Egypt,  and  Ethiopia )  and  by  their  informa¬ 
tion  made  the  Phoenicians  acquainted  with  thofe  coafis  ; 
by  which  means  they  were  enabled  to  undertake  voy¬ 
ages  to  thofe  parts,  for  Solomon,  and  Pharoah  Necho, 
king  of  Egypt. 

Their  whole  thoughts  were  employed  on  fchemes  to 
advance  their  commerce.  They  affeCted  no  empire  but 
that  of  the  fea )  and  feemed  to  aim  at  nothing  but  the 
peaceable  enjoyment  of  their  trade.  This  they  extend-  ' 
ed  to  all  the  known  parts  they  could  reach  )  to  the 
Britifh  ifles,  commonly  under-flood  by  the  Caffiterides  3 
to  Spain,  and  other  places  in  the  ocean,  both  within 
and  without  the  fir  aits  of  Gibraltar  3  and,  in  gene¬ 
ral,  to  all  the  ports  of  the  Mediterranean,  the  Black 
fea,  and  the  lake  Meeotis.  In  all  the fe  parts  they  had 
feUlements  and  correfpondents,  from  which  they  drew 
what  wras  iifeful  to  themfelves,  or  might  be  fo  toothers  3 
and  thus  they  cxercifed  the  three  great,  branches  of 
trade,  as  it  is  commonly  divided  into  importation,  expor¬ 
tation,  and  tranfportation,  in  full  latitude.  Such  w  as 
their  fea-trade  )  and  for  that  which  they  carried  on  by 
land  in  Syria,  Mesopotamia,  AlTyria,  Babylonia,  Pcr- 
fia,  Arabia,  and  even  in  India,  it  was  of  no  lefs  extent, 
and  may  give  us  an  idea  of  what  this  people  once  was, 
how  rich  and  howr  defervedly  their  merchants  are  men¬ 
tioned  in  Scripture  as  equal  to  princes.  Their  coun¬ 
try  was,  at  that  time,  the  great  wareheufe,  where  every 
thing  that  might  either  adminifter  to  the  neceflities  or 
luxury  of  mankind  w7as  to  be  found;  which  they  diflri- 
buted  as  they  judged  w7culd  be  the  befit  for  their  own 
inlereft.  The  purple  of  Tyre,  the  glafs  of  Sidon,  and 
the  exceeding  fine  linen  made  in  this  country,  together 
with  other  curious  pieces  of  art  in  metals  and  w7ood,  al¬ 
ready  mentioned,  appear  to  have  been  the  chief  and  ai¬ 
med  only  commodities  of  Phoenice  itfelf.  Indeed  their 
territory  was  fo  fmall,  that  it  is  not  to  be  imagined  they 
cculd  afford  to  export  any  of  their  own  growth  )  it  is 
more  likely  that  they  rather  wanted  than  abounded  with 
the  fruits  of  the  earth. 

Having  thus  fpokeii  in  general  terms  of  their  trade, 
w’e  (hall  now  touch  upon  their  {hipping  and  foine  things 
remarkable  in  their  navigation.  Their  larger  embar¬ 
kations  were  of  two  forts  ;  they  divided  them  into  round 
(hips  or  gauli )  and  long  fhips,  galleys,  or  triremes. 

When  they  drew7  up  in  line  ot  battle,  the  gauli  were  dif- 
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Phoemrop-  pofed  at  a  fmall  didance  from  each  other  in  the  wings, 
teruS  or  in  the  van  and  the  rear  :  their  triremes  were  con- 
^Phoemx.  ^  trafl.e(j  together  in  the  centre.  If,  at  any  time,  they 
obferved  that  a  llranger  kept  them  company  in  their 
voyage,  or  followed  in  their  iraek,  they  were  lure  to  get 
rid  of  him  if  they  could,  or  deceive  him  if  pofiible  )  in 
which  policy  they  went  fo  far  ,  as  to  venture  the  lofs  of 
their  (hips,  and  even  their  lives)  fo  jealous  were  they  of 
foreigners,  and  fo  tenacioully  bent  on  keeping  the  whole 
trade  to  themfelves.  In  older  to  difcourage  other  na¬ 
tions  from  engaging  in  commerce,  they  praCtifed  pi¬ 
racy,  or  pretended  to  be  at  war  with  fuch  as  they  met 
when  they  thought  themfelves  llrongefL  This  was  but 
a  natural  flrcke  of  policy  in  people  who  grafped  at  the 
whole  commerce  of  the  then  known  world.  We  muft 
not  forget  here  the  famous  fifhery  of  Tyre,  which  fo  re¬ 
markably  enriched  that  city.  See  Astronomy,  n°*  7. 
Ophir,  and  Tyre. 

PHOENICOPTERUS,  or  Flamingo,  a  genus  of 
Bird?  belonging  to  the  order  of  gralloe.  See  Ornitho¬ 
logy  Index . 

PHOENIX,  in  Ajlronomy .  See  Astronomy  Index . 

Phoenix,  the  Great  Palm ,  or  Date  tree ,  a  genus  of 
9  plants  belonging  to  the  order  of  palmae.  See  Botany 
Index .  As  the  aceount  of  this  valuable  plant  already 
given  in  its  proper  place,  under  Botany,  is  rather  fhort 
to  be  fatisfa&ory,  we  (hall  here  enter  a  little  more  into 
the  detail  of  its  natural  liiflory.  There  is  only  one 
fneeies,  viz.  the  da&ylifera,  or  common  date-tree,  a  na¬ 
tive  of  Africa  and  eadern  countries,  where  it  grows  to  50, 
60,  and  100  feet  high.  The  trunk  is  round,  upright, 
and  dudded  with  protuberances,  whieh  are  the  veftiges 
of  the  decayed  leaves.  From  the  top  Hues  forth  a 
duller  of  leaves  or  branches  eight  or  nine  feet  long,  ex¬ 
tending  all  around  like  an  umbrella,  and  bending  a  lit¬ 
tle  towards  the  earth.  The  bottom  part  produces  a 
number  of  ftalks  like  thole  of  the  middle,  but  feldom 
Ihooting  fo  high  as  four  or  five  feet.  Thefie  ftalks,  fays 
Adanfon,  diffufe  the  tree  very  confiderably  \  fo  that, 
wherever  it  naturally  grows  in  forefts,  it  is  extremely 
difficult  to  open  a  pailage  through  its  prickly  leaves. 
The  date- tree  was  introduced  into  Jamaica  foon  after 
the  conqued  of  the  illand  by  the  Spaniards.  There  are 
however,  but  few  of  them  in  Jamaica  at  this  time.  The 
fruit  is  fomewhat  in  the  lhape  of  an  aeorn.  It  is  com- 
pofed  of  a  thin,  light,  and  glolfy  membrane,  fomewhat 
pellucid  and  yellowilh )  whieh  contains  a  fine,  foft,  and 
pulpy  fruit,  which  is  firm,  fwcet,  and  fomewhat  vinous 
to  the  tafte,  efculent,  and  wholefome )  and  within  this 
is  inclofed  a  folid,  tough,  and  hard  kernel,  of  a  pale  grey 
colour  on  the  outfide,  and  finely  marbled  within  like  the 
nutmeg.  For  medicinal  ufc  dates  are  to  be  chofen  large, 
full,  frefii,  yellow  on  the  fuiface,  foft  and  tender,  not 
too  much  wrinkled )  fuch  as  have  a  vinous  tade,  and 
dp  not  rattle  when  (haken.  They  are  produced  in 
many  parts  of  Europe,  but  never  ripen  perfe&ly  there. 
The  bell  arc  brought  from  Tunis)  they  are  alfo  very 
fine  and  good  in  Egypt  and  in  many  parts  of  the  ealt. 
Thofe  of  Spain  and  France  look  wrell )  but  are  never 
perfc&ly  ripe,  and  very  fubjecl  to  decay.  They  are 
preferved  three  different  ways  )  feme  prclfed  and  dry ) 
others  preiTed  more  moderately,  and  again  mciilened 
with  their  own  juice  ;  and-  others  not  prefied  at  all,  but 
moillened  with  the  juice  of  other  dates,  as  they  are 
packed  up,  which  is  done  in  baikets  or  ikins.  Thofe 


preferved  in  this  lalt  way  are  much  the  belt.  Dates  Phoenix, 
have  always  been  elleemed  moderately  ltrengtheiiing  and  '■"""v— 
allringcnt. 

Though  the  date  tree  gro^vs  everywhere  indiferimi- 
natcly  on  the  northern  coalls  of  . Africa,  it  is  not- cul¬ 
tivated  with  care,  except  beyond  Mount  Atlas )  be- 
caufe  the  heat  is  not  fufficiently  powerful  along  the 
coafts  to  bring  the  fruits  to  proper  maturity.  We  fhall 
here  extraCl  fome  obfervations  from  Mr  E>e s  Fontaines 
rcfpeHing  the  manner  of  cultivating  it  in  Barbary, 
and  on  the  different  ufts  to  which  it  is  applied.  All 
that  part  of  the  Zaara  which  is  near  Mount  Atlas, 
and  the  only  part  of  this  vad  defert  which  is  inhabi¬ 
ted,  produces  very  little  corn  )  the  foil  being  fandy, 
and  burnt  up  by  the  fun,  is  almoil  entirely  unfit  for 
the  cultivation  of  grain,  its  only  produ&ions  of  that 
kind  being  a  little  barley,  maize,  and  forgo.  The 
date-tree,  however,  fupplies  the  deficiency  of  corn  to 
the  inhabitants  of  thefe  countries*  and  furnilhes  them 
with  almoil  the  whole  of  their  fabfiilenee.  They  have 
fioeks  of  (hcep  )  but  as  they  are  not  numerous,  they 
preferve  them  for  the  lake  of  their  wool ;  belides,  the 
fiefh  of  thefe  animals  is  very  unwholefome  food  hi 
countries  that  are  excsflively  warm )  and  theie  people, 
though  ignorant,  have  probably  been  enabled  by  ex¬ 
perience  to  knowT  that  it  was  lalutary  for  them  to  ab- 
llain  from  it.  The  date  trees  are  planted  without  any 
order,  at  the  diflance  of  1 2  feet  one  from  the  other, 
in  the  neighbourhood  of  rivulets  and  ltreams  which 
Hue  from  the  land.  Forefts  of  them  may  be  feen  here 
and  there,  fome  of  which  are  feveral  leagues  in  cir¬ 
cumference.  The  extent  of  thefe  plantations  depends 
upon  the  quantity  of  water  which  can  be  procured  to 
water  them :  for  they  require  much  moiilure.  All 
thefe  foreils  are  intermixed  with  orange,  almond,  and 
pomegranate  trees,  and  with  vines  which  twill  round 
the  trunks  of  the  dale  trees)  and  the  heat  is  flrong 
enough  to  ripen  the  fruit,  though  they  are  never  expofed 
to  the  fun. 

Along  the  rivulets  and  dreams,  dykes  are  eredlcd 
to  Hop  the  courfe  of  their  wraters,  in  order  that  they 
may  be  diflribiited  amongft  the  date  trees  by  means  of 
fmall  canals.  The  number  of  canals  is  fixed  for  each 
individual  )  and  in  feveral  cantons,  to  have  a  right  to 
them,  the  proprietors  are  obliged  to  pay  an  annual  fum 
proportionable  to  the  number  and  extent  of  their  planta¬ 
tions.  Care  is  taken  to  till  the  earth  well,  and  to  raife 
a  circular  border  around  the  root  of  each  tree,  that  the 
water  may  remain  longer  and  in  larger  quantity.  The 
date  trees  are  watered  in  every  feafon,  but  more  particu¬ 
larly  during  the  great  heats  of  fummer. 

It  is  generally  in  winter  that  new  plantations  of  this 
tree  arc  formed.  For  this  purpofe  thofe  who  cultivate 
them  Like  lhoots  of  thofe  which  produce  the  bed  dates, 
and  plant  them  at  a  fmall  didance  one  from  the  other. 

At  the  end  of  three  or  four  years  thefe  lhoots,  if  they 
have  been  properly  taken  care  of,  begin  to  bear  fruit  ) 
but  this  fruit  is  as  yet  dry,  without  fweetnefs,  and  even 
without  kernels  *,  they  never  reach  the  highed  degree  of 
perfection  of  which  they  are  fufceptible  till  they  are 
about  15  or  20  years  old. 

Thefe  plants  are  however  produced  from  the  leeds  ta¬ 
ken  out  of  the  fruit,  provided  they  are  frelh.  They 
fliould  be  fowm  in  pots  filled  with  light  rich  earth,  and 
plunged  into  a  moderate  hotbed  of  tanners  bark,  which* 

Ihould 
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Phoemx.  fhould  be  kept  in  a  moderate  temperature  of  heat,  and 
“ v~“;  the  earth  frequently  refrefhed  with  water.  When  the 
plants  are  come  up  to  a  proper  fize,  they  fhould  be  each 
planted  in  a  feparate  fmall  pot,  filled  with  the  fame 
light  earth,  and  plunged  into  a  hotbed  again,  obferving 
to  refrefh  them  with  water,  aS  alfo  to  let  them  have  air 
in  proportion  to  the  warmth  of  the  feafon  and  the  bed 
in  which  they  are  placed.  During  the  fummer  time 
they  Ihould  remain  in  the  fame  hotbed }  but  in  the  be¬ 
ginning  of  Augud,  they  fliould  have  a  great  fhare  of 
air  to  harden  them  againd  the  approach  of  winter  ;  for 
if  they  are  too  much  forced,  they  will  be  fo  tender  as 
not  to  be  preferved  through  the  winter  without'  much 
difficulty,  efpecially  if  you  have  not  the  conveniency  of 
a  bark  dove  to  keep  them  in.  The  foil  in  which  thefe 
plants  fhould  be  placed,  muft  be  compofed  in  the  fol- 
,  lowing  manner,  viz.  half  of  light  frefh  earth  taken  from 

a  pafture-ground,  the  other  half  fea  fand  and  rotten 
dung  or  tanners  bark  in  equal  proportion  ;  thefe  fliould 
be  carefully  mixed,  and  laid  in  a  heap  three  or  four 
months  at  lead  before  it  is  ufed,  but  fhould  be  often 
turned  over  to  prevent  the  growth  of  weeds,  and  to 
fweeten  the  earth. 

The  trees,  however,  which  fpring  from  feed  never 
produce  fo  good  dates  as  thofe  that  are  raifed  from 
fhoots  *,  they  being  always  poor  and  ill  taded.  It  is  un¬ 
doubtedly  by  force  of  cultivation,  and  after  feveral  ge¬ 
nerations,  that  they- acquire  a  good  quality. 

The  date  trees  which  have  been  originally  fown,  grow 
rapidly,  and  we  have  been  aiTured  that  they  bear  fruit 
in  the  fourth  or  fifth  year.  Care  is  taken  to  cut  the  in¬ 
ferior  branches  of  the  date  tree  in  proportion  as  they 
rife  y  and  a  piece  of  the  root  is  always  left  of  fome  inches 
in  length,  which  -affords  the  eafy  means  of  climbing  to 
the  fummit.  Thefe  trees  live  a  long  time,  according  to 
the  account  of  the  Arabs ;  and  in  order  to  prove  it, 
they  fay  that  when  they  have  attained  to  their  full 
grow  th,  no  change  is  obferved  in  them  for  the  fpace  of 
'  three  generations. 

The  number  of  females  which  are  cultivated  is  much 
fuperior  to  that  of  the  males,  becaufe  they  are  much 
more  profitable.  The  fexual  organs  of.  the  date  tree 
grow7,  as  is  well  knowm,  upon  different  dalks,  and  thefe 
trees  dower  in  the  months  of  April  and  May,  at  wffiich 
time  the  Arabs  cut  the  male  branches  to  impregnate  the 
female.  For  this  purpofe,  they  make  an  incifion  in  the 
trunk  of  each  branch  which  they  wrifh  to  produce  fruit, 
and  place  in  it  a  ffalk  of  male  dowsers  ,  without  this  pre¬ 
caution  the  date  tree  would  produce  only  abortive 
fruit  (a).  In  fome  cantons  the  male  branches  are  only 
fhaken  over  the  female.  The  pra£lice  of  impregnating 
the  date  tree  in  this  manner  is  very  ancient.  Pliny  de- 
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fcribes  it  very  accurately  in  that  part  of  his  wroik  where  Pkcer 
he  treats  of  the  palm  tree. 

There  is  fcarcely  any  part  of  the  date  tree  which  is 
not  ufeful.  The  wTood,  though"  of  a  fpongy  texture, 
lads  fuch  a  number  of  years,  that  the  inhabitants  of  the 
country  fay  it  is  incorruptible.  They  employ  it  for  mak¬ 
ing  beams  and  inftruments  of  hufbandry  ;  it  burns  flow- 
ly,  but  the  coals  which  refult  from  its  combudion  are 
very  drong,  and  produce  a  great  heat. 

The  Arabs  drip  the  bark  and  fibrous  parts  from  the 
young  date  trees,  and  eat  the  fubdance  which  is  in  the 
centre  5  it  is  very  nouridiing,  and  has  a  fweet  tade  :  it 
is  .known  by  the  name  of  the  marrow  of  the  date  tree. 

They  eat  alfo  the  leaves,  when  they  are  young  and  ten¬ 
der,  with  lemon  juice  ;  the  old  ones  are  laid  out  to  dry, 
and  are  employed  for  making  mats  and  other  works  of 
the  fame  kind,  wffiich  are  much  ufed,  and  with  wffiich 
they  carry  on  a  confiderable  trade  in  the  interior  parts  of 
the  country.  From  the  fides  of  the  dumps  of  the 
branches  wffiich  have  been  left  arife  a  great  number  of 
delicate  filaments,  of  which  they  make  ropes,  and  which 
might  ferve  to  fabricate  cloth. 

Of  the  frefh  dates  and  fugar,  fays  Haffelquid,  the 
Egyptians  make  a  conferve,  which  has  a  very  pleafant 
tade.  In  Egypt  they  ufe  the  leaves  as  dy-daps,  for 
driving  away  the  numerous  infedls  which  prove  fo 
troublefome  in  hot  countries.  The  hard  boughs  are 
ufed  for  fences  and  other  purpofes  of  hufbandry  ;  the 
principal  dem  for  building.  The  fruit,  before  it  is 
ripe,  is  fomewhat  adringent j  but  vffien  thoroughly 
mature,  is  of  the  nature  of  the  fig.  The  Senegal 
dates  are  diorter  than  thofe  of  Egypt,  but  much  thick¬ 
er  in  the  pulp,  which  is  faid  to  have  a  fugary  agree¬ 
able  tade,  fuperior  to  that  of  the  bed  dates  of  the  Le¬ 
vant. 

A  wrhite  liquor,  knowm  by  the  name  of  milky  is  drawm 
alfo  from  the  date  tree.  To  obtain  it,  all  the  branches 
are  cut  from  the  fummit  of  one  of  thefe  trees,  and  after 
feveral  incifions  have  been  made  in  it,  they  are  covered 
with  leaves,  in  order  that  the  heat  of  the  fun  may  not 
dry  it. 

The  fap  drops  dowm  into  a  veffel  placed  to  receive 
it,  at  the  bottom  of  a  circular  groove,  made  below  the 
incifions.  The*milk  of  the  date  tree  has  a  fweet  and 
agreeable  tade  wdien  it  is  newr  \  it  is  very  refrediing,  and 
it  is  even  given  to  fick  people  to  drink,  but  it  generally 
turns  four  at  the  end  of  24  hours.  Old  trees  are  chofen 
for  this  operation,  becaufe  the  cutting  of  the  branch¬ 
es,  and  the  large  quantity  of  fap  wffiich  flows  from 
them,  greatly  exhaud  then*,  and  often  caufe  them  to  de¬ 
cay. 

The  male  flowers  of  the  date  tree  are  alfo  ufeful. 

They 


(a)  The  celebrated  Linnaeus,  in  his  Differtation  on  the  Sexes  of  Plants,  fpeaking  of  the  date  tree,  fays,  “  A 
female  date-bearing  palm  flowered  many  years  at  Berlin  without  producing  any  feeds  3  but  the  Berlin  people  taking 
care  to  have  fome  of  the  bloffoms  of  the  male  tree,  which  was  then  flowering  at  Leipfic,  fent  to  them  by  the  pod, 
they  obtained  fruit  by  thefe  means  )  and  fome  dates,  the  offspring  of  this  impregnation,  being  planted  in  my  gar¬ 
den,  fprung  up,  and  to  this  day  continue  to  grow  vigoroufly.  Koempfer  formerly  told  us,  how  neceffary  it  wTas 
found  by  the  oriental  people,  who  live  upon  the  produce  of  palm-  trees,  and  are  the  true  Lotoplw.gi,  to  plant  fome 
male  trees  among  the  females,  if  they  hoped  for  any  fruit :  hence  it  is  the  practice  of  thofe  who  make  wTar  in  that 
part  of  the  w7orld  to  cut  dowm  all  the  male  palms,  that  a  famine  may  afflill  their  proprietors  \  fometimes  even  the 
inhabitants  themfelves  dedroy  the  male  trees  when  they  dread  an  invafion,  that  their  enemies  may  find  no  fufle- 
jtance  in  the  country.” 
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Phoenix.  They  are  eaten  when  Hill  tender,  mixed  up  with  a  little 
*  v  T  '  lemon  juice.  They  are  reckoned  to  be  very  provoca¬ 
tive  :  the  odour  which  they  exhale  is  probably  the  caufe 
of  this  property  being  aferibed  to  them. 

Thefe  date  trees  are  very  lucrative  to  the  inhabi¬ 
tants  of  the  defert.  Some  of  them  produce  20  bunches 
of  dates  5  but  care  is  always  taken  to  lop  off  a  part 
of  them,  that  thofe  which  remain  may  become  larger  5 
10  or  12  bunches  only  are  left  on  the  moft  vigorous 
trees. 

It  is  reckoned  that  a  good  tree  produces,  one  year 
with  another,  about  the  value  of  10  or  12  ihilliiigs  to 
the  proprietor.  A  pretty  confiderable  trade  is  carried 
On  with  dales. in  the  interior  part  of  the  country,  and 
large  quantities  of  them  are  exported  to  France  and  Ita¬ 
ly.  The  crop  is  gathered  towards  the  end  of  Novem¬ 
ber.  When  the  bunches  are  taken  from  the  tree,  they 
are  hung  up  in  fome  very  dry  place  where  they  may  be 
fheltercd  and  fecure  from  infedls. 

Dates  afford  wholefome  nourifhment,  and  have  a  very 
agreeable  tafre  when  they  are  frelh.  The  Arabs  eat 
them  without  feafoning.  They  dry  and  harden  them  in 
the  fun,  to  reduce  them  to  a  kind  of  meal,  which  they 
lay  up  in  ft  ore  to  fupply  themfelves  with  food  during 
the  long  journeys  which  they  often  undertake  acrofs  their 
deferts.  This  fimple  food  is  fufficient  to  nourifh  them 
for  a  long  time. — -The  inhabitants  of  the  Zaara  procure 
alfo  from  their  dates  a  kind  of  honey  which  is  exceed¬ 
ingly  fweet.  For  this  purpofe  they  choofe  thofe  which 
have  the  fofteft  pulp  5  and  having  put  them  into  a 
large  jar  with  a  hole  in  the  bottom,  they  fqueeze  them 
by  placing  over  them  a  weight  of  eight  or  ten  pounds. 
— The  ir.oit  fluid  part  of  the  fubftance,  which  drops 
through  the  hole,  is  what  they  call  the  honey  of  the 
date. 

Even  the  Hones,  though  very  hard,  are  not  thrown 
away.  They  give  them  to  their  camels  and  fheep  as 
food,  after  they  have  bruifed  them  or  laid  them  to  foften 
in  water. 

The  date,  as  well  as  other  trees  which  are  cultivated, 
exhibits  great  variety  in  its  fruit,  with  refpedl  to  fliape, 
fize,  quality,  and  even  colour.  There  are  reckoned  to 
be  at  leail  twenty' different  kinds.  Dates  are  very  liable 
to  be  pierced  by  worms,  and  they  foon  corrupt  in  moift 
or  rainy  weather. 

From  what  has  been  faid,  it  may  eafilv  be  perceived, 
that  there  is,  perhaps,  no  tree  whatever  ufed  for  fo  ma¬ 
ny  and  fo  valuable  purpofes  as  the  date  tree. 

Thoenix,  in  antiquity,  a  famous  bird,  which  is  ge¬ 
nerally  looked  upon  by  the  moderns  as  fabulous.  The 
ancients  fpeak  of  this  bird  as  fiugle,  or  the  only  one-  of 
its  kind  *,  they  deferibe  it  as  of  the  fize  of  an  eagle  ;  its 
head  finely  crefled  with  a  beautiful  plumage,  its  neck 
covered  with  feathers  of  a  gold  colour,  and  the  reft  of 
its  body  purple,  only  the  tail  white,  and  the  eyes  fpark- 
ling  like  Ears :  they  hold,  that  it  lives  500  or  600 
years  in  the  wildernefs  *,  that  when  thus  advanced  in 
'age,  it  builds  itfelf  a  pile  of  fweet  wood  and  aromatic 
gums,  and  fires  it  with  the  wafting  of  its  wings,  and 
thus  burns  itfelf  \  and  that  from  its  afhes  arifes  a  worm, 
which  in  time  grows  up  to  be  a  phoenix.  Hence  the 
Phoenicians  gave  the  name  of  phoenix  to  the  palm-tree  ; 
becaufe  when  burnt  down  to  the  root  it  rifes  again  fairer 
than  ever. 

In  the  fixth  book  of  the  Annals  of  Tacitus,  fed.  28. 
Vo l.  XVI.  Part  II. 
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it  is  obferved  that,  in  the  year  of  Rome  787,  the  phoe¬ 
nix  revifited  Egypt ;  which  occafioned  among  the  learn¬ 
ed  much  fpeculation.  This  being  is  facred  to  the  fun. 
Of  its  longevity  the  accounts  are  various.  The  common 
perfuafion  is,  as  we  have  mentioned  above,  that  it  lives 
500  years }  though  by  fome  the  date  is  extended  to 
1461.  The  feveral  eras  when  the  phoenix  has  been  feen 
are  fixed  by  tradition.  The  firft,  we  are  told,  was  in 
the  reign  of  Sefoflris  ;  the  fecond  in  that  of  Amafis  j 
and,  in  the  period  when  Ptolemy  the  third  of  the  Ma¬ 
cedonian  race  was  feated  on  the'  throne  of  Egypt,  an¬ 
other  phoenix  dire&ed  its  flight  towards  Heliopolis. 
When  to  thefe  circumftances  are  added  the  brilliant  ap¬ 
pearance  of  the  phoenix,  and  the  tale  that  it  makes  fre¬ 
quent  excurfions  with  a  load  on  its  back,  and  that  when, 
by  having  made  the  experiment  through  a  long  trad  of 
air,  it  gains  fufficient  confidence  in  its  own  vigour,  it 
takes  up  the  body  of  its  father  and  flies  with  it  to 
.  the  altar  of  the  fun  to  be  there  confumed  ;  it  cannot 
but  appear  probable,  that  the  learned  of  Egypt  had 
enveloped  under  this  allegory  the  .philofophy  of  co¬ 
mets. 

Phoenix,  fon  of  Amyntor  king  -of^Argos  by  Cleo- 
bule  or  Hippodamia,  was  preceptor  *  to  y-oung  Achilles. 
His  father  having  proved  faithlefs  to  his  wife,  through 
fondnefs  for  a  concubine  called  Clytia ,  Cleobule,  who 
was  jealous  of  him,  perfuaded  her  fon  Phoenix  to  ingra¬ 
tiate  himfelf  with  his  father’s  miftrefs.  Phoenix  eaiily 
fucceeded  \  but  Amyntor  difeovering  bis  intrigues,  he 
drew  a  curfe  upon  him,  and  the  fon  was  foon  after  de¬ 
prived  of  his  fight  by  divine  vengeance.  Some  fay  that 
Arnyntor  himfelf  put  out  his  fen’s  eyes,  which  fo  cruelly 
provoked  him  that  he  meditated  the  death  of  his  father. 
Reafon  and  piety,  however,  prevailed  over  paffion  *,  and 
that  he  might  not  become  a  parricide,  Phoenix  fled  from 
Argos  to  the  court  of  Peleus  king  of  Phthia.  Here  he 
was  treated  with  tendernefs ;  Peleus  carried  him  to 
Chiron,  who  reflored  his  eyefight ;  foon  after  which  he 
was  made  preceptor  to  Achilles,  his  benefactor’s  fon. 
He  was  alfo  prefented  with  the  government  of  many  ci¬ 
ties,  and  made  king  of  the  Dolopes.  He  went  with  his 
pupil  to  the  Trojan  war  *,  and  Achilles  was  ever  grate¬ 
ful  for  the  intimations  and  precepts  which  he  had  re¬ 
ceived  from  him.  After,  the  death  of  Achilles,  Phoenix, 
with  others,  wTas  commiffioned  by  the  Greeks  to  return 
into  Greece,  to  bring  to  the  war  young  Pyrrhus.  This 
commifiion  he  fuccefsfully  performed  \  and  after  the  fall 
of  Troy,  he  returned  with  Pyrrhus,  and  died  in  Thrace. 
He  was  buried,  according  to  Strabo,  near  Trachima, 
ivhere  a  fmall  river  in  the  neighbourhood  received  the 
name  of  Phoenix,  There  was  another  Phoenix,  fon  of 
Agenor,  by  a  nymph  who  w^as  called  Telephajfa ,  ac¬ 
cording  to  Apollodorus  and  Mofchus,  or,  according  to 
others,  Epimedufa ,  P  crimed  a,  or  Agriope.  He  was,  like 
his  brother  Cadmus,  and  Cilix,  fent  by  his  father  in 
purfuit  of  his  filler  Europa,  whom  Jupiter  had  carried 
avray  under  the  form  of  a  bull  *,  and  when  his  inquiries 
proved  unfuccefsful,  he  fettled  in  a  country,  which,  ac¬ 
cording  to  fome,  was  from  him  called  Phoenicia .  From 
him,  as  fome  fuppofe,  the  Carthaginians  were  called 
Pceni 

PHOLAS,  a  genus  of  fhell-fifh  belonging  to  the  or- 
<  der  of  vermes  tefiacea.  See  Conchology  Index, 

The  wmrd  pholas  is  derived  from  the  Greek,  and  fig- 
nifies  fomething  which  lies  hid.  This  name  they  derive 
3  F  from 
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Pholas.  from  their  property  of  making  themfelves  holes  in  the 
;  ¥  earth,  fand,  wood,  or  ftone,  and  living  in  them.  The 

means  of  their  getting  there,  however,  are  as  yet  en¬ 
tirely  unknown.  All  that  we  can  know  with  certainty 
is,  that  they  mull  have  penetrated  thefe  fubftances  when 
very  fmall 3  becaufe  the  entrance  of  the  hole  in  which 
the  pholas  lodges  is  always  much  lefs  than  the  inner  part 
of  it,  and  indeed  than  the  fhell  of  the  pholas  itfelf. 
Hence  fome  have  fuppofed  that  they  were  hatched  in 
holes  accidentally  formed  in  Hones,  and  that  they  natu¬ 
rally  grew  of  fuch  a  fhape  as  was  neceffary  to  fill  the  ca¬ 
vity. 

The  holes  in  which  the  pholades  lodge  are  ufually 
twice  as  deep,  at  leaft,  as  the  (hells  themfelves  are  long 3 
the  figure  of  the  holes  is  that  of  a  truncated  cone,  ex¬ 
cepting  that  they  are  terminated  at  the  bottom  by  a 
rounded  cavity,  and  their  pofition  is  ufually  fomewhat 
oblique  to  the  horizon.  The  openings  of  thefe  holes  are 
what  betray  the  pholas  being  in  the  (tone  3  but  they  are 
always  very  fmall  in  proportion  to  the  fize  of  the  fi(h. 
There  feems  to  be  no  progrefiive  motion  of  any  animal 
in  nature  fo  (low  as  that  of  the  pholas 3  it  is  immerfed  in 
the  hole,  and  has.no  movement  except  a  fmall  one  to¬ 
wards  the  centre  of  the  earth  3  and  this  is  only  propor¬ 
tioned  to  the  growth  of  the  animal.  Its  work  is  very 
difficult  in  its  motion  3  but  it  has  great  time  to  perform 
it  in,  as  it  only  moves  downward,  finking  itfelf  deeper 
in  the  Hone  as  it  increafes  itfelf  in  bulk.  That  part  by 
means  of  which  it  performs  this,  is  a  fleffiy  fubftance 
placed  near  the  lower  extremity  of  the  fhell 3  it  is  of  the 
ffiape  of  a  lozenge,  and  is  considerably  large  in  propor¬ 
tion  to  the  fize  of  the  animal 3  and  though  it  be  of  a 
foft  fubftance,  it  is  not  to  be  wondered  at  that  in  fo 
long  a  time  it  is  able,  by  conftant  work,  to  burrow  into 
a  hard  (lone.  The  manner  of  their  performing  this  may 
be  feen  by  taking  one  of  them  out  of  the  (lone,  and  pla¬ 
cing  it  upon  fome  foft  clay  3  for  they  will  immediately 
get  to  work  in  bending  and  extending  that  part  allotted 
to  dig  for  them,  and  in  a  few  hours  they  will  bury  them¬ 
felves  in  the  mud  in  as  large  a  hole  as  they  had  taken 
many  years  to  make  in  the  (tone.  They  find  little  re¬ 
finance  in  fo  foft  a  fubftance  3  and  the  neceflity  of  their 
hiding  themfelves  evidently  makes  them  haften  their 
work.  The  animal  is  lodged  in  the  lower  half  of  the 
hole  in  the  ftone,  and  the  upper  half  is  filled  up  by  a 
pipe  of  a  flefhy  fubftance  and  conic  figure,  truncated  at 
the  end  :  this  they  ufually  extend  to  the  orifice  pf  the 
hole,  and  place  on  a  level  with  the  furface  of  the  ftone ; 
but  they  feldom  extend  it  any  farther  than  this.  The 
pipe,  though  it  appears  fingle,  is  in  reality  compofed  of 
two  pipes,  or  at  leaft  it  is  compofed  of  two  parts  fepara- 
ted  by  a  membrane.  The  ufe  of  this  pipe  or  probofcis 
is  the  fame  with  that  of  the  probofcis  of  other  fhell-fifh, 
to  take  in  fea-water  into  their  bodies,  and  afterwards  to 
throw  it  out  again.  In  the  middle  of  their  bodies  they 
have  a  fmall  green  veffel,  the  ufe  of  which  has  not  yet 
been  difcovered.  This,  when  plunged  in  fpirit-of-wine, 
becomes  of  a  purple  colour  :  but  its  colour  on  linen 
does  not  become  purple  in  the  fun  like  that  of  the 
murex. 

The  pholas  is  remarkable  for  its  luminous  quality, 
which  wTas  noticed  by  Pliny,  who  obferves  that  it  fliines 
in  the  mouth  of  the  perfon  who  eats  it  3  and  if  it  touch 
y  his  hands  or  clothes,  it  makes  them  luminous.  He  alfo 
lays  that  the  light  depends  upon  its  moifture.  The  light 


of  this  fifh  has  furniihed  matter  for  various  obfervation* 
and  experiments  to  M.  Reaumur  and  the  Bolognian  aca-  L 
demicians,  efpccially  Beccarius,  who  took  fo  much  pains 
with  the  fubje&  of  phofphoreal  light. 

M.  Reaumur  obferves,  that  whereas  other  fifties  give 
light  when  they  tend  to  putrefcence,  this  is  more  lu¬ 
minous  in  proportion-  to  its  being  frefti  3  that  when 
they  are  dried,  their  light  will  revive  if  they  be  moift- 
ened  either  with  freffi  or  fait  water,  but  that  brandy 
immediately  extinguifhes  it.  He  endeavoured  to  make 
this  light  permanent,  but  none  of  his  fchemes  fuc- 
ceeded. 

The  attention  of  the  Bolognian  academicians  was  en¬ 
gaged  to  this  fubjeft  by  M.  F.  Marfilius  in  1724,  who 
brought  a  number  of  thefe  fifties,  and  the  ftones  in  which 
they  were  inclofed,  to  Bologna,  on  purpofe  for  their 
examination. 

Beccarius  obferved,  that  though  this  fifh  ceafed  to 
ftiine  when  it  became  putrid,  yet  that  in  its  moft  putrid 
ftate  it  wrould  ftiine,  and  make  the  water  in  which  it  was 
immerfed  luminous  when  it  was  agitated.  Galeatius 
and  Montius  found  that  wine  or  vinegar  extinguifhed 
this  light  3  that  in  common  oil  it  continued  fome  days, 
but  in  rectified  fpirit  of  wane  or  urine  hardly  a  minute. 

In  order  to  obferve  in  What  manner  this  light  was  af¬ 
fected  by  different  degrees  of  heat,  they  made  ufe  of  a 
Reaumur’s  thermometer,  and  found  that  water  rendered 
luminous  by  thefe  fifties  increafed  in  light  till  the  heat 
arrived  to  450,  but  that  it  then  became  fuddenly  extinCt, 
and  could  not  be  revived  again. 

In  the  experiments  of  Beccarius,  a  folution  of  fea-falt 
increafed  the  light  of  the  luminous  water  3  a  folution  of 
nitre  did  not  increafe  it  quite  fo  much.  Sal  ammoniac 
diminifhed  it  a  little,  oil  of  tartar  per  deliquium  nearly 
extinguifhed  it,  and  the  acids  entirely.  This  water, 
poured  upon  frefh  calcined  gypfum,  rock- cry  ft  al,  ce- 
rufe,  or  fugar,  became  more  luminous.  He  alfo  tried 
the  effeCls  of  it  when  poured  upon  various  other  fub- 
ftances,  but  there  was  nothing  very  remarkable  in  them. 
Afterwards,  ufing  luminous  milk,  he  found  that  oil  of 
vitriol  extinguifhcd  the  light,  but* that  of  tartar  in¬ 
creafed  it. 

This  gentleman  had  the  curiofity  to  try  how  differ¬ 
ently  coloured  fubftances  were  affeCled  by  this  kind  of 
light  3  and  having,  for  this  purpofe,  dipped  feveral  rib¬ 
bons  in  it,  the  white  came  out  the  brighteft,  next  to  this 
was  the  yellow,  and  then  the  green  3  the  other  colours 
could  hardly  be  perceived.  It  was  not,  however,  any 
particular  colour,  but  only  light,  that  was  perceived  in 
this  cafe.  He  then  dipped  boards  painted  with  the  dif¬ 
ferent  colours,  and  alfo  glafs  tubes  filled  with  fubftances 
of  different  colours,  in  wrater  rendered  luminous  by  the 
fifties.  In  both  thefe  cafes,  the  red  was  hardly  vifible, 
the  yellow  was  the  brighteft,  and  the  violet  the  dulleft. 
But  on  the  boards,  the  blue  was  nearly  equal  to  the  yel- 
loiv,  and  the  green  more  languid  3  whereas  in  the  glaf- 
fes,  the  blue  was  infenQr  to  the  green. 

Of  all  the  liquors  to  which  he  put  the  pholades,  milk 
was  rendered  the  moft  luminous.  A  fingle  pholas  made 
feven  ounces  of  milk  fo  luminous,  that  the  faces  of  perfons 
might  be  diftinguiffied  by  it,  and  it  looked  as  if  it 'were 
tranfparent. 

Air  appeared  to  be  neceffary  to  this  light  :  for  wffien 
Beccarius  put  the  luminous  milk  into  glafs  tubes,  no  "agi¬ 
tation  would  make  it  fhine  unlefs  bubbles  of  air  were  mix¬ 
ed 
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Pholeys.  ed  with  it.  Alio  Montius  and  Galeatius  found,  that,  in 
1 1  an  exhauded  receiver,  the  pholas  loft  its  light,  but  the 
water  was  fometimes  made  more  luminous :  which  they 
afcribed  to  the  riling  of  bubbles  of  air  through  it. 

Beccarius,  as  well  as  Reaumur,  had  many  fchemes  to 
render  the  light  of  thefe  pholades  permanent.  For  this 
purpofe  he  kneaded  the  juice  into  a  kind  of  paite  with 
tlour,  and  found  that  it  would  give  light  when  it  was 
immerfed  in  warm  water  3  but  it  anfwered  bell  to  pre- 
ferve  the  fifh  in  honey.  In  any  other  method  of  prefer- 
vation,  the  property  of  becoming  luminous  would  not 
continue  longer  than  fix  months,  but  in  honey  it  had 
tailed  above  a  year  3  and  then  it  would,  when  plunged 
in  warm  water,  give  as  much  light  as  ever  it  had  done. 
See  Barbut’s  Genera  Vermium ,  p.  14.  Sec. 

PHOLEYS,  or  Foulies,  are  a  people  of  Africa, 
of  very  peculiar  manners.  Some  authors  tell  us,  that 
the  kingdom  of  Pholey,  from  whence  they  derive  their 
name,  is  divided  from  that  of  Jaloff  by  a  lake  called  in 
the  language  of  the  Mundingoes  Cayor ;  and  that  it 
ftretches  from  ead  to  wed  about  180  miles 3  but  that, 
though  it  extends  a  great  way  louth,  its  limits  in  that 
direction  are  not  exactly  afeertained.  t 

Mr  Moore,  however,  gives  a  very  different  account, 
and  fays,  that  the  Pholeys  live  in  clans,  build  towns, 
and  are  in  very  kingdom  and  country  on  each  fide  of 
the  river  5  yet  are  not  fubjedl  to  any  of  the  kings  of 
the  country,  though  they  live  in  their  territories  3  for 
if  they  are  ufed  ill  in  one  nation,  they  break  up  their 
towns,  and  remove  to  another.  They  have  chiefs  of 
their  own,  who  rule  with  luch  moderation,  that  every 
aft  of  government  feems  rather  an  aft  of  the  people 
than  of  one  man.  This  form  of  government  is  eafily 
adminidered,  becaufe  the  people  are  of  a  good  and 
quiet  difpodtion,  and  fo  well  indru&ed  in  what  is  jud 
and  right,  that  a  man  who  does  ill  expofes  himfelf  to 
universal  contempt. 

The  natives  of  all  thefe  countries,  not  being  avari¬ 
cious  of  land,  delire  no  more  than  they  can  ufe  3  and 
as  they  do  not  plough  with  horfes  or  other  cattle,  they 
can  ufe  but  very  little  3  and  hence  the  kings  willingly 
allow  the  Pholeys  to  live  in  their  dominions,  and  cul¬ 
tivate  the  earth. 

The  Pholeys  have  in  general  a  tawney  complexion, 
though  many  of  them  are  of  as  deep  a  black  as  the 
Mundingoes  3  and  it  is  fuppofed  that  their  alliances 
with  the  Moors  have  given  them  the  mixed  colour  be¬ 
tween  the  true  olive  and  the  black.  They  are  rather 
of  a  low  dature,  but  have  a  genteel  and  eafy  lhape, 
with  an  air  peculiarly  delicate  and  agreeable. 

Though  they  are  drangers  in  the  country,  they  are 
the  greated  planters  in  it.  They  are  extremely  indu- 
ftrious  and  frugal,  and  raife  much  more  corn  and  cot¬ 
ton  than  they  con  fume,  wdiich  they  fell  at  reafonable 
rates  3  and  are  fo  remarkable  for  their  hofpitality,  that 
the  natives  edeem  it  a  blefling  to  have  a  Pholey  towm 
in  their  neighbourhood  3  and  their  behaviour  has  gain¬ 
ed  them  fuch  reputation,  that  it  is  edeemed  infamous 
for  any  one  to  treat  them  in  an  unhofpitable  manner. 
Their  humanity  extends  to  all,  but  they  are  doubly 
kind  to  people  of  their  race  ;  and  if  they  know  of  any 
one  of  their  body  being  made  a  Have,  they  will*  rea¬ 
dily  redeem  him.  As  they  have  plenty  of  food,  they 
never  differ  any  of  their  own  people  to  want  3  but  fup- 


port  the  old,  the  blind,  and  the  lame,  equally  with  the 
others. 

Thefe  people  are  feldom  angry  5  and  Mr  Moore  ob- 
ferves  that  he  never  heard  them  ab*ufe  each  other  3  yet 
this  mildnefs  is  far  from  proceeding  from  W'ant  of  cou¬ 
rage,  they  being  as  brave  as  any  people  of  Africa,  and 
very  expert  in  the  ufe  of  their  arms,  which  are  javelins, 
cutlaffes,  bows  and  arrows,  and  upon  occafion  guns. 
They  ufually  fettle  near  fome  Mundingo  town,  there 
being  fcarce  any  of  note  up  the  river  that  has  not  a 
Pholey  town  near  it.  Mod  of  them  fpeak  Arabic, 
which  is  taught  in  their  fchools  3  and  they  are  able  to 
read  the  Koran  in  that  language,  though  they  have  a 
vulgar  tongue  called  Pholey .  They  aie  ftrid  Maho¬ 
metans,  and  fcarce  any  of  them  will  drink  brandy,  or 
any  thing  dronger  than  fugar  and  water. 

They  are  fo  ikilfui  in  the  management  of  cattle,  that 
the  Mundingoes  leave  theirs  to  their  care.  The  whole 
herd  belonging  to  a  town  feed  all  day  in  the  favannahs, 
and  after  the  crop  is  off,  in  the  rice-grounds.  They 
have  a  place  without  each  town  for  their  cattle,  fur- 
rounded  by  a  circular  hedge,  and  within  this  enclofure 
they  raife  a  dage  about  eight  feet  high,  and  eight  or  ten 
feet  wide,  covered  with  a  thatched  roof  3  all  the  Tides 
are  open,  and  they  afeend  to  it  by  a  ladder.  Round  this 
dage  they  fix  a  number  of  dakes,  and  when  the  cattle 
are  brought  up  at  night,  each  bead  is  tied  to  a  feparate 
dake  wilh  a  drong  rope  made  of  the  bark  of  trees.  The 
cow's  are  then  milked,  and  four  or  five  men  day  upon  the 
dage  all  night  with  their  arms  to  guard  them  from  the 
lions,  tygers,  and  other  wild  beads.  Their  houfes  are 
built  in  a  very  regular  maimer,  they  being  round  druc- 
tures,  placed  in  rowTs  at  a  didance  from  each  other  to 
a^'d  ^re>  and  each  of  them  has  a  thatched  roof  fome- 
■wiiat  refembling  a  high-crowTned  hat. 

They  are  alfo  great  huntfmen,  and  not  only  kill  lions, 
tygers,  and  other  wild  beads,  but  frequently  go  20  or 
30  in  a  company  to  hunt  elephants  3  whofe  teeth  they 
fell,  and  whofe  flefh  they  fmoke-dry  and  eat,  keeping  it 
for  feveral  months  together.  As  the  elephants  here  ge¬ 
nerally  go  in  droves  of  100  or  200,  they  do  great  mifehief 
by  pulling  up  the  trees  by  the  roots,  and  trampling  dowrn 
the  corn  3  to  prevent  which,  when  the  natives  have  any 
fufpicion  of  their  coming,  they  make  fires  round  their 
corn  to  keep  them  out. 

They  are  almod  the  only  people  who  make  butter, 
and  fell  cattle  at  fome  didance  up  the  river.  They  are 
very  particular  in  their  drefs,  and  never  w-ear  any  other 
clothes  but  long  robes  of  wdiite  cotton,  which  they  make 
themfelves.  They  are  always  very  clean,  efpecially  the 
women,  who  keep  their  houfes  exceedingly  neat.  They 
are,  how7ever,  in  fome  particulars  very  fuperditious  :  for 
if  they  chance  to  know  that  any  perfon  who  buys  milk 
of  them  boils  it,  they  wTill  from  thenceforth  on  no  con 
fideration  fell  that  perfon  any  more,  from  their  imagim 
mg  that  boiling  the  milk  makes  the  cow's  dry. 

PHOLIS,  in  Natural  Hi/lory ,  is  an  old  name  for 
gypfums  or  plader-dones.  The  name  is  derived  from 
<poXt$,  a  fcale  or  fmallftahe ,  becaufe  they  are  compofed 
of  particles  of  that  form. 

Pholis,  in  Ichthyology ,  is  the  name  of  a  fmall  an- 
guilliform  fifh.  The  back  is  brown,  the  belly  is  white, 
the  whole  back  and  fides  are  fpotted,  and  the  {kin  is 
foft,  free  of  feales,  but  with  a  tough  mucilaginous  mat- 
3  F  2  ter 
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Phonics  ter  like  the  eel.  This  fpecies  mofl  of  all  approaches  to 
Phromium.  {.]le  a/anda  ;  and  though  ufually  larger,  yet -Mr  Ray 

"  v  doubts  whether  it  realty  differs  from  it  in  any  thing  ef- 
fential  \  the  diftincRion  is  its  colour,  which  though  a 
very  obvious  is  certainly  a  very  precarious  one. 

PHONICS,  the  doclrine  or  fcience  of  found,  other- 
wife  called  Acoustics,  which  fee. 

PHORMIUM,  Flax-plant,  ( Phormium  ten  ax, 
Forll.)  is  a  name  which  we  may  give  to  a  plant  that 
ferves  the  inhabitants  of  New  Zealand  inftead  of  hemp 
and  tlax.  Of  this  plant  there  are  two  forts  5  the  leaves 
of  both  referable  thole  of  flags,  but  the  flowers  are 
imaller,  and  their  clufters  more  numerous  }  in  one  kind 
they  are  yellow,  and  in  the  other  a  deep  red.  Of  the 
leaves  of  thefe  plants,  with  very  little  preparation,  they 
make  all  their  common  apparel,  and  alfo,  their  firings, 
lines,  and  cordage,  for  every  purpofe  \  which  are  fo 
much  flronger  than  any  thing  we  can  make  with  hemp, 
that  they  will  not  bear  a  companion.— -From  the  fame 
plant,  by  another  preparation,  they  draw  long  flender 
fibres,  which  fhine  like  filk,  and  are  as  white  as  fnow  : 
of  thefe,  which  are  very  ftrong,  they  make  their  fineft 
cloths  ;  and  of  the  leaves,  without  any  other  preparation 
than  fplitting  them  into  proper  breadths,  and  tying  the 
drips  together,  they  make  their  fifhing- nets,  feme  of 
which  are  of  an  enormous  fize. 

The  feeds  of  this  valuable  plant  were  brought  over 
into  England  \  but,  upon  the  firft  trial,  appeared  to 
have  loft  their  vegetating  power.  W e  underiland  how¬ 
ever  that  it  has  fmee  fucceeded  with  the  aid  of  artificial 
heat. 

The  filamentous  parts  of  different  vegetables  have 
been  employed  in  different  countries  for  the  fame  me¬ 
chanic  ufes  as  hemp  and  flax  among  us.  Putrefadlion, 
and  in  fome  degree  alkaline  lixivia,  deftroy  the  pulpy 
or  fiefhy  matter,  and  leave  the  tough  filaments  entire. 
By  curioufly  putrefying  the  leaf  of  a  plant  in  wrater,  we 
obtain  the  fine  flexible  fibres  which  conflituted  the  bafis 
of  the  ribs  ancLminute  veins,  and  which  form  as  it  wrere 
a  fkeleton  of  the  leaf.  In  Madagafcar,  different  kinds 
of  cloth  are  prepared  from  the  filaments  of  the  bark  of 
certain  trees  boiled  in  flrong  ley  }  and  fome  of  thefe 
cloths  are  very  fine,  and  approach  to  the  foflnefs  of  filk, 
but  in  durability  come  fhort  of  cotton  :  others  are  coarfer 
and  flronger,  and  lad  thrice  as  long  as  cotton  ;  and  of 
thefe  filaments  they  make  fails  and  cordage  to  their  vef- 
fels.  The  flalks  of  nettles  are  fometimes  ufed  for  like 
purpofes,  even  in  France  *,  and  Sir  Hans  Sloane  relates, 
in  one  of  his  letters  to  Mr  Raly,  that  he  has  been  inform¬ 
ed  by  feveral,  that  muflin  and  callico,  and  mofl  of  the 
Indian  linens,  are  made  of  nettles.  A  itrong  kind  of 
cloth  is  faid  to  be  prepared  in  fome  of  the  provinces  of 
Sweden  of  hop-flalks }  and  in  the  Tranfadlions  of  the 
Swedifh  Academy  for  1750,  we  have  an  account  of  an 
experiment  relating  to  this  fubje£l  :  A  quantity  of  flalks 
was  gathered  in  autumn,  which  wTas  equal  in  bulk  to  a 
quantity  of  flax  fuflicient  to  yield  a  pound  after  prepara¬ 
tion.  The  flalks  wTere  put  into  water,  and  kept  covered 
with  it  during  the  winter.  In  March,  they  were  taken 
out,  dried  in  a  Hove,  and  dreffed  as  flax.  The  prepared 
filaments  weighed  nearly  a  pound,  and  proved  fine,  foft, 
and  white  \  they  were  fpun  and  wove  into  fix  ells  of  fine 
flrong  cloth.  Unlefs  the  flalks  are  fully  rotted,  which 
will  take  much  longer  time  than  flax,  the  woody  part  ’ 
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will  not  feparate,  and  the  cloth  will  prove  neither  while  Pliofphite 
nor  fine.  •  f 

PHOSPHATE  is  a  faline  body  compofed  of  phof- 1  l>h°‘llIS;_, 
phoric  acid  united  to  fome  bafe,  as  for  inilance,  lime, 
which  is  called  phofphate  of  lime.  For  an  account  of 
the  different  phofphates,  fee  Chemistry  and  Minera¬ 
logy  Index. 

PHOSPHORUS,  a  name  given  to  certain  Jubilan¬ 
ces  which  fliine  in  the  dark  without  emitting  heat.  By 
this  circumllance  they  are  diflinguifhed  from  the  pyro¬ 
phoric  which  though  they  take  file  on  being  expofed  to 
the  air,  are  yet  entirely  deflitute  of  light  before  this  ex- 
pofure. 

Phofphori  are  divided  into  feveral  kinds,  known  by 
the  names  of  Bolognian  phofphorus ,  Mr  Canton's  phof 
phorits,  Baldwin's  phofphorus ,  phofphorus  of  urine ,  Sic. 

<?f  which  the  lail  is  by  far  the  mofc  remarkable  both 
with  refpedl  to  the  quantity  of  light  which  it  emits,  and 
its  property  of  taking  fire  and  burning  very  fiercely  upon 
being  flightly  heated  or  rubbed.  For  the  method  of  pre¬ 
paring  thefe,  and  for  an  account  of  their  properties  and 
combinations,  fee  Chemistry  Index . 

PHOT  INI  A  NS,  in  ecclefiaflical  hifiory,  were  a  fe<ft 
of  heretics  in  the  fourth  century  who  denied  the  divinity 
of  our  Lord.  They  derive  their  name  from  Pholiniu 
their  founder,  who  was  bifhop  of  Sirmium,  and  a  dif- 
ciple  of  Marcellus.  Photinus  publifhed  iii  the  year  343 
his  notions  refpedling  the  Deity,  which  were  repugnant 
both  to  the  orthodox  and  Arian  fyftems.  He  afferted, 
that  Jefus  Chrifl  was  born  of  the  Holy  Ghoft  and  the 
Virgin  Mary  }  that  a  certain  divine  emanation,  which 
he  called  the  Word ,  defeended  upon  Him  ;  and  that  be- 
/  caufe  of  the  union  of  the  divine  word  with  his  human 
nature,  Fie  was  called  the  fon  of  God  and  even  God 
himfelf  \  and  that  the  Ploly  Ghoft  was  not  a  perfon,  but 
merely  a  celeflial  virtue  proceeding  frem  the  Deity. 

Both  parties  condemned  the  bifhop  in  the  councils  of 
Antioch  and  Milan,  held  in  the  years  345  and  347. 

He  was  condemned  alfo  by  the  council  at  Sirmium  in 
351,  and  was  afterwards  degraded  from  the  epifcopal 
dignity,  and  at  lafl  died  in  exile  in  the  year  372  or 
375.  His  opinions  were  afterwards  revived  by  Soci- 
nus. 

PHOTIUS,  patriarch  of  Conflantinople,  wras  one  of 
the  fineft  geniufes  of  his  time,  and  his  merit  raifed  him  . 
to  the  patriarchate  ;  for  Rardas  having  driven  Ignatius 
from  the  fee,  Photius  wxis  confecrated  by  Afbellus  in 
859.  Fie  condemned  Ignatius  in  a  fynod,  whereupon 
the  pope  excommunicated  him,  and  he,  to  balance  the 
account,  anathematized  the  pope.  Bafilius  of  Macedon, 
the  emperor  whom  Photius  had  reproved  for  the  murder 
of  Michael  the  late  emperor,  expelled  him,  and  reftored 
Igrsatius  }  but  afterwards  re-eftablifhed  Photius,  upon 
Ignatius’s  death,  in  878.  At  lafl,  being  wrongfully 
accufed  of  a  conlpiracy  againft  the  perfon  of  Leo  the 
philofopher,  fon  and  fucceffor  to  Bafilius,  he  wras  expel¬ 
led  by  him  in  886,  and  is  fuppofed  to  have  died  loon 
after.  He  wrote  a  Bibliothecae  which  contains  an  exa- 
men  of  280  authors  :  wre  have  alfo  253  epiilles  of  his  • 
the  Nomacanon  under  14  titles  ;  an  abridgement  of  the 
a£ls  of  feveral  councils,  & c.  This  great  man  wras  born 
in  Conflantinople,  and  w*as  defeended  from  a  very  illu- 
ftrious  and  noble  family.  His  natural  abilities  were 
very  great,  and  he  cultivated  them  with  the  greateft  af- 

fiduity. 
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Pbotius,  fiduity.  There  was  no  branch  of  literature,  whether 
Ph«  ,ife  faCred  and  profane,  and  fcarcely  any  art  or  fcience,  in 
J~— v  which  he  was  not  deeply  veiled.  Indeed  he  appears  to 

have  been  by  far  the  greaieft  man  of  the  age  in  which 
he  lived  :  and  was  fo  intimately  concerned  in  the  chief 
tranfadiicns  oJt  it,  that  ecclefiaftical  writers  have  on  that 
account  called  it  Seculum  Pliotianum ,  He  was  firit 
raifed  to  the  chief  dignities  of  the  empiie,  being  made 
principal  fecretary  of  date,  captain  of  the  guards,  and  a 
Jenator.  In  all  thefe  itations  he  acquitted  himfelf  with 
a  diftindlion  fuitable  to  his  great  abilities  ;  for  he  was  a 
refined  flatefman,  as  well  as  a  profound  fcholar.  His 
rife  to  the  patriarchate  was  very  quick  ;  for  when  he  was 
chofen  to  that  cilice  he  was  only  a  layman  :  but  that  he 
might  be  as  it  were  gradually  raifed  to  that  dignity,  he 
was  made  monk  the  hr  it  day,  reader  the  next,  and  the 
following  days  fuh-deacon,  deacon,  and  pried.  So  that 
in  the  fpace  of  fix  days  he  attained  to  the  highed  office 
in  the  church.  On  the  whole,  however,  Ills  ardent  love 
of  glory  and  unbounded  ambi lion  made  bim  commit  ex- 
cedes  which  rendered  him  a  fcourge  to  thofe  about  him. 

Fabricius  calls  his  Bibliotheca  or  library,  non  liber  > 
fed  infgnis  tliefanrus ,  44  not  a  book,  but  an  illudrious 
treafure,”  in  which  are  contained  many  curious  things, 
relating  to  authors,  and  many  fragments  of  works  which 
are  no  where  elfe  to  be  found.  It  was  brought  to  light 
by  Andreas  Schottus,  and  communicated  by  him  to 
David  Hoefehelius,  whocaufed  it  to  be  printed  in  1601. 
Schottus,  confidering  the  great  utility  of  this  work,  trans¬ 
lated  it  into  Latin,  and  printed  his  trandation  alone  in 
1606.  The  Greek  text,  together  with  the  .trandation, 
was  afterwards  printed  at  Geneva  in  1611. 

PHOTOMER,  an  inftrument  for  afcerlaining  the  in¬ 
tend  ty  of  light.  See  Optics  Index , 

PHRAATE3,  or  Phrahates.  There  were  four 
kings  of  this  name  in  Parthia.  See  Parthia. 

PHRASE,  in  Grammar,  an  elegant  turn  or  manner 
of  fpeech,  peculiarly  belonging  to  this  or  that  occafion, 
this  or  that  art,  or  this  or  that  language.  Thus  we  fay, 
an  Italian  phrafe ,  an  eadern  phrafe ,  a  poetical  phrafe ,  a 
rhetorical  phrafe , 

Phrase  is  feme  times  alfo  ufed  for  a  ffiort  fentence  or 
fxnall  fet  or  circuit  of  words  conftrudled  together.  In 
this  fenfe,  Father.  Buffier  divides  phrafes  into  complete 
and  incomplete. 

Phrafes  are  complete  where  there  is  a  noun  and  a 
verb,  each  in  its  proper  function  *,  i.  e.  where  the  noun 
expreiTes  a  fuhjedl,  and  the  verb  the  thing  affirmed  of  it. 

Incomplete  phrafes  are  thofe  where  the  noun  and  the 
verb  together  only  do  the  office  of  a  noun ;  confiding 
of  feveral  words  without  affirming  any  thing,  and  which 
might  be  exprefled  in  a  fingle  word.  Thus,  that  which 
is  true ,  is  an  incomplete  phrafe,  which  might  be  ex- 
preiTed  in  one  word,  truth  ;  as,  that  which  is  true  fat  if 
fies  the  mind \  i.  e.  truth  fatisfies  the  mind, 

PHRASEOLOGY,  a  collection  of  the  phrafes  or  ele¬ 
gant  expreffions  in  any  language.  See  Phrase. 

PURE  ATIS,  or  Phreattium,  in  Grecian  antiquity, 
was  a  court  belonging  to  the  civil  government  of  Athens, 
fituated  upon  the  fea-ffiore,  in  the  Piraeus.  The  name  is 
derived  from  xm  m  becaufe  it  flood  in  a  pit ;  or, 

as  others  fuppofe,  from  the  hero  Phreatus,  This  court 
heard  fuch  caufes  as  concerned  perfons  who  had  fled  out 
of  their  own  country  for  murder,  or  thofe  that  tied  for 
involuntary  murder,  and  who  had  afterwards  committed 
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a  deliberate  and  wilful  murder.  The  fil'd  who  was  tried  Phreatis 
in  this  place  was  Teucer,  on  a  grouadlefs  fufpieion  that  jj 
he  had  been  acceflbry  to  the  death  of  Ajax.  The  ac- .  / 

cufed  was  not  allowed  to  come  to  land,  or  fo  much  as 
to  cad  anchor,  but  pleaded  his  caufe  in  his  bark  *,  and  if 
found  guilty,  was  committed  to  the  mercy  of  the  winds 
and  waves,  or,  as  feme  lay,  differed  there  condign  pu- 
nifliment  \  if  innocent,  he  was  only  cleared  of  the  iecond 
fa 61,  and,  according  to  cuftom,  underwent  a  twelve- 
month’s  banifhment  for  the  former.  See  Potter’s  <SVv 
Antiq,  yol.  i.  p.  1 1 1. 

PHRENETIC,  a  term  ufed  to  denote  thofe  who, 
without  being  abfolutely  mad,  are  fubjcdl  to  fuch  ftrong 
fallies  of  imagination  as  in  ibme  meafure  pervert  their 
judgement,  and  cauie  them  to  adi  in  a  way  different 
from  the  more  rational  part  of  mankind. 

PHRENITI3,  the  fame  with  Phrensy  ;  an  in¬ 
flammation  of  the  meninges  of  the  brain,  attended  with 
an  acute  fever  and  delirium.  See  Medicine,  N°  176  ; 
alfo  an  account  of  a  flrange  degree  of  phrenzy  which 
attacked  Charles  VI.  of  France,  in  the  article  France, 

N°  88,  90. 

PHRYGANEA,  a  genus  of  inftcls,  belonging  to 
the  order  neuroptcra.  See  Entomology  Index, 

PHRYGIA,  a  country  in  Ada.  From  whence  it 
derived  its  name  is  not  certain  :  ibme  fay  it  was  from 
the  river  Phryx  (now  Sarabat),  which  divides  Phry¬ 
gia  from  Caria,  and  empties  itfelf  into  the  Hermus  \ 
others  from  Phrygia,  the  daughter  of  Afopus  and  Eu-  ^ 

ropa.  The  Greek  writers  tell  us,  that  the  country  took  Kftory, 
its  name  from  the  inhabitants,  and  thefe  from  the  townwil.  iii." 
of  Brygium  in  Macedonia,  from  whence  they  nr  ft  paffcd'P  441*  Sh¬ 
into  Ada,  and  gave  the  name  of  Phrygia  or  Brygla  to 
the  country  where  they  fettled.  Bochart  is  of  opinion 
that  this  trade  was  called  Phrygia  from  the  Greek  verb 
tp^vyuv  “  to  burn  or  parch  which,  according  to  him, 
is  a  trandation  of  its  Hebrew  name,  derived  from  a  verb 
of  the  fame  dgnidcation. 

No  lefs  various  are  the  opinions  of  authors  as  to  the 
exadt  boundaries  of  this  country  ;  an  uncertainty  which 
gave  rife  to  an  oofervation  made  by  Strabo,  viz.  that 
the  Phrygians  and  My  dans  had  diftindt  boundaries  ;  but 
that  it  was  fcarce  \  oflible  to  afeertain  them.  The  fame 
writer  adds,  that  the  Trojans,  Mydans,  and  Lydians, 
are,  by  the  poets,  all  blended  under  the  common  name 
of  Phrygians,  which  Claudian  extends  to  the  Piddians, 
Bithynians,  and  Ionians.  Phrygia  Proper,  according 
to  Ptolemy,  whom  we  choofe  to  follow,  was  bounded 
on  the  north  by  Pontus  and  Bithynia  •,  on  the  weft  by 
Tvlyfia,  Troas,  the  TEge an  fea,  Lydia,  Mcsonia,  and 
Caria  ;  on  the  fouth  by  Lycia  •,  on  the  eaft  by  Pamphy- 
lia  and  Galatia.  It  lies  between  the  37th  and  41ft  de¬ 
grees  of  north  latitude,  extending  in  longitude  from  56  « 

to  62  degrees.  The  inhabitants  of  this  country,  men¬ 
tioned  by  Ptolemy,  are  the  Lycaones  and  Anthemifenii, 
towards  Lycia ;  and  Moccadelis  or  Moccadine,  the 
Cyddefes  or  CydiiTes  towards  Bithynia  *,  and  between 
thefe  the  Peitini  or  Speltini,  the  Moxiani,  Phylacenles, 
and  Hierapolitae.  To  thefe  we  may  add  the  Berecyn- 
tes  mentioned  by  Strabo. 

Phrygia  is  commonly  divided  into  the  Greater  and 
LefTer  Phrygia,  called  alfo  Troas.  But  this  divifion 
did  not  take  place  till  Troas  was  fubdued  by  the  Phry¬ 
gians  *,  and  hence  it  is  more  confidered  by  lome  Roman 
writers  as  a  part  of  Phrygia,  than  Bithynia,  Cappado¬ 
cia, 
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cia,  or  any  other  of  the  adjacent  provinces.  In  after 
ages,  the  Greater  Phrygia  was  divided  into  two  diftribls 
or  governments ;  one  called  Phrygia  Pacatinna,  from 
Pacatianus,  who,  under  Conftantine,  bore  the  great  of¬ 
fice  of  the  prajfe&us  prsetorio  of  the  Eaft  \  the  other 
Phrygia  Salutaris,  from  fome  miraculous  cures  fuppof- 
ed  to  have  been  performed  there  by  the  archangel  Mi¬ 
chael. 

This  country,  and  indeed  all  Afia  Minor,  as  lying 
in  the  fifth  and  fixth  northern  climates,  was  in  ancient 
times  greatly  celebrated  for  its  fertility.  It  abounded 
in  all  forts  of  grain  y  being,  for  the  moft  part,  a  plain 
country  covered  with  a  deep  rich  foil,  and  plentifully 
watered  by  (mail  rivers.  It  was  in  fome  parts  produc¬ 
tive  of  bitumen  and  other  cotnbuftiblc  lubllances.  It 
was  well  docked  with  cattle,  having  large  plains  and 
pafture  grounds.  The  air  was  anciently  deemed  molt 
pure  and  wholefome,  though  it  is  now  in  fome  parts 
thought  extremely  grofs,  great  part  of  the  country  ly¬ 
ing  uncultivated. 

In  Phrygia  Major  were  anciently  feveral  cities  of 
great  celebrity  ;  fuch  as  Apanea,  Laodicf.a,  HlERA- 
polis,  Gordium,  &.c. — There  were  alfo  fome  famous 
rivers  ;  fuch  as  Marfyas,  Mseander,  &c.  The  Msean* 
der  is  now  called  Madre  or  Min  dr  e,  and  was  much  ce¬ 
lebrated  by  the  ancients  for  its  windings  and  turn¬ 
ings  y  from  whence  all  fuch  windings  and  turnings  have 
been  denominated  mceanders . 

The  Phrygians  accounted  themfelves  the  moft  an¬ 
cient  people  in  the  world.  Their  origin,  however,  is  ex¬ 
tremely  dark  and  uncertain.  Jofephusand  St  Jerome  fay, 
they  were  defcended  from  Tcgarmah,  one  of  Gomer’s 
foils  ,  and  that  they  were  known  to  the  Hebrews  under 
the  name  of  Tigrammanes.  The  Heathen  authors  derive 
them  from  the  Brygians,  a  people  of  Macedonia.  But 
this  is  but  mere  conje&ure  *,  and  it  is  a  conjecture  to¬ 
tally  unsupported,  except  by  the  fimilarity  of  names. 
Bochart  thinks  that  the  Phrygians  were  the  offspring 
of  Gomer  the  eldeft  fon  of  Japhet  y  the  word  Phrygia 
being  the  Greek  tranfiatioiv  of  his  name.  Jofephus 
makes  Gomer  the  father  of  the  Galatians  ;  but  he,  by 
the  Galatians,  mull  neceffarily  mean  the  Phrygians  in¬ 
habiting  that  part  of  Phrygia  which  the  Galatians  had 
made  themfelves  mailers  of  \  the  defcendants  of  Gomer 
being  placed  by  Ezekiel  northward  of  Judiea,  near 
Togarmah  (which  Bochart  takes  to  be  Cappadocia), 
long  before  the  Gauls  palled  over  into  Alia.  We  are 
willing  to  let  Gomer  enjoy  the  fine  country  which  Bo¬ 
chart  is  pleafed  to  give  him,  and  allow  him  the  honour 
of  being  the  progenitor  of  the  Phiygians,  fince  we  know 
no  other  perfon  on  whom  it  can  be  conferred  with  any 
degree  of  probability. 

The  ancient  Phrygians  are  deferibed  as  fuperftitious, 
voluptuous,  and  effeminate,  without  any  prudence  or 
fcrefiglit,  and  of  fuch  a  fervlle  temper,  that  nothing 
but  flripes  and  ill  ufage  could  make  them  comply  with 
their  duty  }  which  gave  rife  to  feveral  trite  and  well 


known  proverbs  (a).  They  are  faid  to  have  been  the  Phrygia, 
fir  ft  inventors  of  divination  by  the  finging,  flying,  and  v— 
feeding  of  birds.  Their  mufic,  commonly  called  the 
Phrygian  moody  is  alleged  by  fome  as  an  argument  of 
their  effeminacy. 

This  government  was  certainly  monarchical  j  for  all 
Phrygia  was,  during  the  reigns  of  fome  kings,  fubjedl  to 
one  prince.  Ninnacus,  Midas,  Manis,  Gordius,  and  his 
defcendants,  were  undoubtedly  fovereigns  of  all  Phry¬ 
gia.  But  fome  time  before  the  Trojan  war,  we  find 
this  country  divided  into  feveral  petty  kingdoms,  and 
read  of  divers  princes  reigning  at  the  fame  time.  Apol- 
lodorus  mentions  a  king  of  Phrygia  contemporary  with 
Ilus  king  of  Troy.  Cedrenus  and  others  fpeak  of  one 
Teuthrans,  king  of  a  fmall  country  in  Phrygia,  whofe 
territories  were  ravaged  by  Ajax,  himfelf  flain  in  fingle 
combat,  his  royal  feat  laid  in  afhes,  and  his  daughter, 
by  name  Tecmeffa,  carried  away  captive  by  the  con¬ 
queror.  Homer  makes  mention  of  Phoreys  and  Afcani- 
us,  b«th  princes  and  leaders  of  the  Phrygian  auxiliaries 
that  came  to  the  relief  of  Troy.  Tantalus  was  king  of 
Sipylus  only,  and  its  diftridl  )  a  prince  no  lefs  famous 
for  his  great  wealth,  than  infamous  for  his  covetoufnefs 
and  other  deteftable  vices.  That  Phrygia  was  fubdued 
either  by  Ninus,  as  Diodorus  Siculus  informs  us,  or  by 
the  Amazons,  as  we  read  in  Suidas,  is  not  fufficiently 
warranted.  Moft  authors  that  fpeak  of  Gordius  tell 
us,  that  the  Phrygians  having  fent  to  confult  an  oracle 
in  order  to  know  how  they  might  put  an  end  to  the 
inteftine  broils  which  rent  their  country  into  many  fac¬ 
tions  and  parties,  received  for  anfwer,  that  the  moft 
efleclual  means  to  deliver  themfelves  and  their  coun¬ 
try  from  the  calamities  they  groaned  under,  was  to 
commit  the  government  to  a  king.  This  advice  they 
followed  accordingly,  and  placed  Gordius  on  the  throne. 

A  pamea  was  the  chief  emporium  of  all  Afia  Minor* 

— Thither  reforted  merchants  and  traders  from  all  parts 
of  Greece,  Italy,  and  the  neighbouring  iflands.  Be- 
fides,  we  know  from  Syncellus,  that  the  Phrygians 
were  for  fome  time  maflers  of  the  fea  \  and  none  but 
trading  nations  ever  prevailed  on  that  element.  The 
country  produced  many  choice  and  ufeful  commodi¬ 
ties,  which  afforded  confiderable  exports.  They  had 
a  fafe  coaft,  convenient  harbours,  and  whatever  may  in¬ 
cline  us  to  think  that  they  carried  on  a  confiderable 
trade.  But  as  moft  of  the  Phrygian  records  are  loft* 
we  will  not  dwell  on  conje£lures  fo  difficult  to  be  afeer- 
tained. 

We  have  no  fet  form  of  their  laws }  and  as  to  their 
learning,  fince  we  are  told  that  for  fome  time  they 
enjoyed  the  fovereignty  of  the  fea,  we  may  at  leaft 
allow  them  a  competent  lkill  in  geography,  geome¬ 
try,  and  aftronomy  j  and  add  to  thefe,  from  what  we 
have  faid  above,  a  more  than  ordinary  knowledge  of 
mufic. 

Some  have  been  of  opinion  that  the  Phrygian  lan¬ 
guage  bore  a  great  refemblance  to  the  Greek  5  but 

the 


(a)  “  Phryges  fero  fapiunt,  Phryx  verberatus  melior,  Phryx  non  minus  quam  Spyntharus,  &c. which  pro¬ 
verbs  intimate  their  fervile  temper  5  and  (how  that  they  were  more  fit  to  bewail  misfortunes  in  an  unmanly  manner, 
than  to  prevent  them  by  proper  meafures.  Their  mufic,  too,  was  fuited  to  their  effeminate  temper.  The  Doric 
mood  was  a  kind  of  grave  and  folid  mufic  5  the  Lydian  a  doleful  and  lamenfable  harmony  \  but  the  Phrygian  chiefly 
calculated  to  effeminate  and  enervate  the  mind.  But  this  charabler  is  contradi6led  by  others. 
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Phrygia  the  contrary  is  manifefl  from  the  few  Phrygian  words 
II  which  have  been  tranfmitted  to  us,  and  carefully  col- 
Phryne’  ,  leded  by  Bochart  and  Rudbechius.  To  tjiefe  we  may 
V  add  the  authority  of  Strabo,  who,  after  attempting  to 
derive  the  name  of  a  Phrygian  city  from  the  Greek, 
concludes,  that  it  is  a  difhcult  matter  to  difeover  any 
fimilitude  between  the  barbarous  words  of  the  Phrygian 
language  and  the  Greek.  The  Phrygian  tongue,  after 
tlie  experiment  made  by  Pfammetichus  king  of  Egypt, 
was  looked  upon  by  the  Egyptians  as  the  mod  ancient 
language  of  the  world.  But  other  nations,  particular¬ 
ly  the  Scythians,  refufed  to  fiibmit  to  their  opinion,  as 
founded  on  an  argument  of  no  real  weight.  “  As  the 
two  children  (fay  they)  had  never  heard  the  voice  of 
any  human  creature,  the  word  bee,  or  hellos,  the  firR 
they  uttered,  was  only  an  imitation  of  the  goats  that  had 
fuckled  them,  and  happened  to  be  a  Phrygian  word 
fignifying  bread  (b). 

We  have  already  faid,  that  the  Phrygians  were  fuper- 
Aitiqus ;  their  idols  were  confequently  very  numerous. 
The  chief  of  thefe  was  Cybele,  who  went  by  a  variety 
of  names.  (See  Cybele).  They  alfo  worfoipped  Bac¬ 
chus  under  the  name  of  Sabazios  ;  and  his  priefls  they 
called  Sahoi, 

The  hiAory  of  their  kings  is  dark  and  uncertain,  and 
the  dates  of  their  feveral  reigns  and  actions  cannot  now 
be  fixed  ;  we  (hall  refer  fuch  of  our  readers,  therefore, 
as  wifh  to  know  what  is  certain  refpe&ing  them,  to  the 
Ancient  Univerfal  Pliftory,  already  quoted  more  than 
once  in  the  prefent  article.  See  alfo  GORDIUS,  MlDAS, 
&c.  For  Phrygia  Minor,  fee  Troy. 

PHRYGIAN  STONE,  in  Natural  Hi/lory ,  is  the 
name  of  a  Rone  deferibed  by  the  ancients,  and  ufed  by 
them  in  dyeing  ;  perhaps  from  fome  vitriolic  or  alumi¬ 
nous  fait  contained  in  it,  which  ferved  to  enliven  or  fix 
the  colours  ufed  by  the  dyers.  It  was  light  and  fpungy, 
refembling  a  pumice  *,  and  the  whiteft  and  lighted:  were 
reckoned  the  heft.  Pliny  gives  an  account  of  the  me¬ 
thod  of  preparing  it  for  the  purpofe  of  dyeing,  which  was 
by  moifiening  it  with  urine,  and  then  heating  it  red  hot, 
and  fullering  it  to  cool. — This  calcination  was  repeated 
three  times,  and  the  Rone  was  then  fit  for  ufe.  Diof- 
corides  recommends  it  in  medicine  after  burning  ;  he 
fays  it  was  drying  and  aAringent. 

PHRYGIANS,  a  ChriRian  fed.  See  Cataphry- 
gians  and  Montanists. 

PHRYNE,  was  a  famous  proRitute,  who  flourilhed 
'  at  Athens  about  328  years  before  the  ChriRian  era. 

She  was  mifirefs  of  Praxiteles,  who  drew  her  picture, 
which  was  one  of  his  beR  pieces,  and  was  placed  in  the 
temple  of  Apollo  at  Delphi.  We  arc  told  that  Apelles 
painted  his  Venus  Anadyomene  after  he  had  feen 
Phryne  on  the  fea-foore  naked,  and  with  difoe  veiled 
hair.  Phryne  became  fo  very  rich  by  the  liberality  of 
her  lovers,  that  Rie  offered  to  rebuild  Thebes  at  her 
own  expence,  which  Alexander  had  defiroyed,  provided 
this  infeription  was  placed  on  the  walls  :  Alexander  di- 
ruit,fed  meretrix  Phryne  refecit;  which  was  refufed. 

See  Plin.  34.  c.  8. - There  was  another  of  the  fame 

name  who  was  accufed  of  impiety.  When  foe  found 
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that  foe  was  going  to  be  condemned,  foe  unveiled  her  Pbrymcus 
bofom,  which  fo  influenced  her  judges,  that  foe  was  ini-  phr^xus 
mediately  acquitted.  > _ j 

PHRYN1CUS,  a  general  of  Samos,  who  endeavour¬ 
ed  to  betray  his  country,  &c. - A  flatterer  at  Athens. 

- A  tragic  poet  of  Athens,  dlfeiple  to  Thtfpis.  He 

was  the  firR  who  introduced  a  female  character  on  the 
Rage. 

PHRYNIS  was  a  mufician  of  Milylene.  He  was 
the  firR  who  obtained  a  mufieal  prize  at  the  Panathenaea 
at  Athens.  He  added  two  Arings  to  the  lyre,  which 
had  always  been  ufed  with  feven  by  all  his  predeceffors. 

He  fiourifoed  about  438  years  before  the  ChriRian  era. 

We  are  told  that  he.  was  originally  a  cook  at  the  houfe 

of  Hiero  king  of  Sicily. - There  was  another  of  the 

fame  name,  a  writer  in  the  reign  of  Commodus,  who 
made  a  colie&ion,  in  36  books,  of  phrafes  and  fentences 
from  the  beR  Greek  authors,  Sec. 

PI1RYXUS,  in  fabulous  hiAory,  was  a  fon  of  Atha- 
mas  king  of  Thebes,  by  Nephele.  When  his  mother 
was  repudiated,  he  was  perfecuted  with  the  moA  inve¬ 
terate  fury  by  his  Aep-mcther  Ino,  hccaufe  he  was  to  fit 
on  the  throne  of  Athamas,  in  preference  to  the  children 
of  a  fecond  wife.  His  mother  apprized  him  of  Ino’s 
intentions  upon  his  life ;  or,  according  to  others,  his 
preceptor  ;  and  the  better  to  make  his  efcape,  he  fe- 
cured  part  of  his  father’s  treafures,  and  privately  left 
Boeotia  with  his  fiAer  Helle,  to  go  to  their  friend  and 
relation  /Eetes  king  of  Colchis.  They  embarked  on 
board  a  foip,  or,  as  we  are  informed  by  the  fabulous 
account  of  the  poets  and  mythologiAs,  they  mounted 
on  the  back  of  a  ram,  whole  fleece  was  of  gold;  and 
proceeded  on  their  journey  through  the  air.  The 
height  to  which  they  were  carried  made  Helle  giddy, 
and  foe  fell  into  the  fea.  Phryxus  gave  his  fiAer  a 
decent  burial  on  the  fea-Riore,  and  after  he  had  called 
the  place  Hel/efpont  from  her  name,  he  continued  his 
flight,  and  arrived  fafe  in  the  kingdom  of  JEetes, 
where  he  cifered  the  ram  on  the  altars  of  Mars.  The 
king  received  him  with  great  tendernefi,  and  gave  him 
Chalciope  his  daughter  in  marriage.  She  had  by  him 
Phrontis  Melas,  Argos  Cylindrus,  whom  fome  call 
Cytorus .  lie  was  afterwards  murdered  by  his  father- 
in-law,  who  envied  him  the  pofleflion  of  the  golden 
fleece ;  and  Chalciope,  to  prevent  her  children  from 
fharing  their  father’s  fate,  fent  them  privately  from 
Colchis  to  Boeotia,  as  nothing  was  to  be  dreaded  there 
from  the  jealoufy  or  refen tment  of  Ino,  who  was  then 
dead.  The  fable  of  the  flight  of  Phryxus  to  Colchis 
on  a  ram  has  been  explained  by  fome,  who  obferve, 
that  the  foip  on  which  he  embarked  was  either  called 
by  that  name,  or  carried  on  her  prow  a  figure  of  that’ 
animal.  The  fleece  of  gold  is  accounted  for,  by  ob- 
ferving  that  Phryxus  carried  away  immenfe  treafures 
from  Thebes.  Phryxus  was  placed  among  the  conflel- 
lations  of  heaven  after  death.  The  ram  which  carried 
him  to  Alia  is  faid  to  have  been  the  fruit  of  Neptune’s 
amour  with  Theophane  the  daughter  of  Altis.  This 
ram  the  gods  had  given  to  Athamas  in  order  to  reward 
his  piety  and  religious  life  ;  and  Nephele  procured  it  for 
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(b)  Goropius  Becanus  makes  ufe  of  the  fame  argment,  to  prove  that  the  High  Dutch  is  the  original  or  mother-, 
tongue  of  the  world,  becaufe  the  word  heker, in  that  language  fignifies  il  a  bake?,” 
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her  children,  juft  as  they  were  going  to  he  facrificed  to 
the  jealoufy  of  Ino.  Pliryxus’s  murder  was  fome  time 
after  amply  revenged  by  the  Greeks  ;  it  having  occa- 
floned  the  famous  expedition  atchieved  under  Jafon 
and  many  of  the  princes  of  Greece,  which  had  for  its 
objeft  the  recovery  of  the  golden  fleece,  and  the  punish¬ 
ment  of  the  king  of  Colchis  for  his  cruelty  to  the  fon  of 
Athamas. 

PHTHIRIASIS,  the  Lousy  Evil,  from  (phi £,  “  a 
loufe.”  Children  are  frequently  its  fubjefts,  but  adults 
are  fometimes  troubled  with  it.  The  increafe  of  lice, 
when  in  a  warm  moift  fituation,  is  very  great ;  but  a 
cold  and  dry  one  foon  deflroys  them.  On  the  human 
body  four  kinds  of  lice  are  diftinguifhed  :  1.  The  pedi- 
cirfi ,  fo  called  becaule  they  are  more  troublefome  with 
their  feet  than  by  their  bite.  Thefe  are  in  the  heads  of 
children,  efpecially  if  fore  or  fcabby  ;  and  often  in  thofe 
of  adults,  if  they  are  Slothful  and  nafty.  2.  Crab-lice. 
3.  Body  lice  5  thefe  infeft  the  body,  and  breed  in  the 
clothes  of  the  nafty  and  flothful.  4.  A  fort  which  breed 
under  the  cuticle*  and  are  found  in  the  hands  and  feet  : 
they  are  of  a  round  form,  and  fo  minute  as  often  to 
efcape  the  fight :  by  creeping  under  the  fcarf-fkin  they 
caufe  an  intolerable  itching  ;  and  when  the  ftdn  burfts 
where  they  lodge,  clufters  of  them  are  found  there.  See 
Acarus. 

A  good  diet  and  cleanlinefs  conduce  much  to  the  de- 
ftruftion  of  lice.  When  they  are  in  the  head,  comb  it 
every  day*,  and,  after  each  combing,  fprlnkle  the  pulv. 
fern,  ftaph.  agr.  or  coccul.  Ind.  among  the  hairs  every 
night,  and  confine  it  with  a  tight  cap. 

Coarochius,  in  his  treatife  on  lice,  fays,  that  the 
powdered  coc.  Ind.  exceeds  all  other  means  ;  and  that 
it  may  be  mixed  in  the  pulp  of  apple,  or  in  lard,  and  ap¬ 
plied  every  night  to  the  hair.  Some  writers  afiert,  that 
if  the  pulv.  cort.  rad.  falfafr.  be  fprinkled  on  the  head, 
and  confined  with  a  handkerchief,  it  deftroys  the  lice  in 
one  night. 

The  body-lice  are  deftroyed  by  any  bitter,  four,  fait, 
or  mercurial  medicine,  if  applied  to  the  fkin. 

Black  foap,  and  the  flowers  called  cardamine  or  lady's 
ftnoch ,  are  faid  to  be  fpecifics  in  all  cafes  of  lice  on  the 
human  body. 

PHTHISIS,  a  fpecies  of  confumption,  occafioned  by 
an  ulcer  in *lhe  lungs.  See  Medicine  Index . 

PH UL,  or  Pul,  king  of  Affyria,  is  by  fome  hiftori- 
ans  faid  to  be  Ninus  under  another  name,  and  the  firft 
founder  of  that  monarchy  :  A  renowned  warrior.  He 
invaded  Ifrael  in  the  reign  of  ?»Ienahem,  who  became 
tributary  to  him,  and  paid  him  1000  talents  of  filver  for 
a  peace.  Flourished  771  B.  C. 

PHUT,  or  Phuth,  the  third  fon  of  Ham  (Gen*  x. 
6.).  Calmet  is  of  opinion,  that  Phut  peopled  either  the 
canton  of  Phiemphu,  Phtemphuti,  or  Phtembuti,  fet 
down  in  Pliny  and  Ptolemy,  whofe  capital  was  Thara  in 
Lower  Egypt,  inclining  towards  Libya  ;  or  the  canton 
called  Phtenotes,  of  which  Buthus  was  the  capital.  The 
prophets  often  fpeak  of  Phut.  In  the  time  of  Jeremiah, 
Phut  was  under  the  obedience  of  Necho  king  of  Egypt. 
Nahum  (iii.  9.)  reckons  up  his  people  in  the  number  of 
thofe  who  ought  to  have  come  to  the  aftiftance  of  No- 
ammon  or  Diofpolis. 

PHYLACTERY,  in  the  general,  was  a  name  given 
by  the  ancients  to  all  kinds  of  charms,  fpells,  or  cha- 
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rafters,  which  they  Wore  about  fcliem,  as  amulets,  to  pre-  Ph)ia<fte?y 
ferve  them  from  dangers  or  difeafes. 

Phylactery  particularly  denoted  a  flip  of  parch¬ 
ment,  wherein  was  written  fome  text  of  Holy  Scripture, 
particularly  of  the  decalogue,  which  the  more  devout 
people  among  the  Jews  wore  on  the  forehead,  the  breaft, 
or  the  neck,  as  a  mark  of  their  religion. 

The  primitive  Chriitians  alSo  gave-  the  name  phylac¬ 
teries  to  the  cafes  wherein  they  incloied  the  relicks  of 
their  dead. 

Fhylafteries  arc  often  mentioned  in  the  New  Tefta* 
ment,  and  appear  to  have  been  very  common  among  the 
Pharifees  in  our  Lord’s  time. 

PHYLICA,  Bastard  Alaternus  ;  a  genus  of 
plants  belonging  to  the  pentandria  clafs.  See  Botany 
Index . 

PHYLLANTKUS,  Sea-side  Laurel;  a  genus  of 
plants  belonging  to  the  moncecia  clafs.  See  Botany 
Index. 

PHYLLIS,  in  fabulous  hiftory,  was  a  daughter  of 
Sithon,  or,  according  to  others,  of  Lycurgus  king  of 
Thrace,  who  received  Demophoon  the  Ion  of  Thefeus ; 
who,  at  his  return  from  the  Trojan  war,  had  flopped  on 
her  coafts.  She  became  enamoured  of  him,  and  did  not 
find  him  infenfible  to  her  paflion.  After  fome  months 
of  mutual  tendernefs  and  affeftion,  Demophoon  fet  fail 
for  Athens,  where  his  domeftic  affairs  recalled  him. 

He  promifed  faithfully  to  return  as  foon  as  a  month 
was  expired ;  but  either  his  diftike  for  Phyllis,  or  the 
irreparable  lituation  of  his  affairs,  obliged  him  to  vio¬ 
late  his  engagement :  and  the  queen,  grown  defperate 
on  account  of  his  abfence,  hanged  herfelf,  or,  accord¬ 
ing  to  others,  threw  herfelf  down  a  precipice  into  the 
fea  and  perifhed.  Her  friends  raifed  a  tomb  over  her 
body,  where  there  grew  up  certain  trees,  whofe  leaves, 
at  a  particular  feafon  of  the  year,  fuddenly  became  wet 
as  if  fhedding  tears  for  the  death  of  Phyllis.  Accord¬ 
ing  to  an  old  tradition  mentioned  by  Servius,  Virgil’s 
commentator,  Phyllis  was  changed  by  the  gods  into 
an  almond  tree,  which  is  called  pltylla  by  the  Greeks. 

Some  days  after  this  metamorpliofis,  Demophoon  re- 
vifited  Thrace ;  and  when  he  heard  of  the  fate  of  Phyl¬ 
lis,  he  ran  and  clafped  the  tree,  which,  though  at  that 
time  ftripped  of  its  leaves,  fuddenly  (hot  forth,  and 
bloffomed  as  if  ftill  fenfible  of  tendernefs  and  love.  The 
abfence  of  Demophoon  from  the  houfe  of  Phyllis  has 
given  rife  to  a  beautiful  epiftle  of  Ovid,  fuppofed  to 
have  been  written  by  the  Thracian  queen  about  the 
fourth  month  after  her  lover’s  departure.— A  country 
woman  introduced  in  Virgil’s  eclogues.- — The  nurfe  of 
the  emperor  Bomitian. — A  country  of  Thrace  near 
Mount  Pangeeus. 

PHYSALIS,  the  Winter  Cherry  ;  a  genus  of  plants 
belonging  to  the  pentandria  clafs.  See  Botany  In¬ 
dex. 

PHYSETER,  or  Spermaceti  Whale,  a  genus 
belonging  to  the  order  of  cete.  See  Cetology  In¬ 
dex . 

PHYSIC,  or  PinrsiCK,  the  art  of  healing;  properly 
called  Medicine.  The  word  is  formed  from  the  Greek 
<pv<ng,  “  nature  ;”  in  regard  medicine  confifts  princi¬ 
pally  in  the  obfervation  of  nature.  See  Physics  and 
Medicine. 
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Phyfician.  exifting  In,  nature.  In  this  fenfe  we  fay  a  phyfical  point,  PHTS1CIANS ,  College  of,  in  London ,  Edinburgh ,  and  Phyficiaus, 

—-y—  «'» In  oppofition  to  a  mathematical  one,  which  only  exifls  Dublin .  See  COLLEGE  of  Plnjficians .  mathema 

in  the  imagination ;  a  phyfical  fubftance  or  body,  in  op-  PHYSICO-mathematics,  includes  thofe  branches  '  ^ 
pofition  to  fpirit,  or  metaphyfical  fubftance,  &c.  *  of  phyfics  which,  uniting  obfervation  and  experiment  to  v— y— j 

PHYSICIAN,  a  perfon  who  profeftes  medicine,  or  mathematical  calculation,  undertake  to  explain  the  phe- 

the  art  of  healing  difeafes.  See  Medicine.  nomena  of  nature. 
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General  de- r  I  \AKEN  in  its  moft  enlarged  fenfe,  comprehends 
fimtion  of  -L  the  whole  ftudy  of  nature  j  and  Natural  Philo- 
^iyics*  SOPHY  is  a  term  of  the  fame  extent:  but  ordinary 
language,  and  efpecially  in  this  country,  employs  both 
of  thefe  terms  in  a  much  narrower  fenfe,  which  it  is  pro- 
a  per  in  this  place  to  determine  with  feme  precifton. 

A -more  Under  the  article  Philosophy,  we  gave  a  particu- 
particular  lar  account  of  that  view  of  nature  in  which  the  ob- 

of1 th^term  -ie^s  °Ur  attent^on  are  confidered  as  conne&ed  by 
Caufation  5  and  we  were  at  feme  pains  to  point  out 
the  manner  in  which  this  ftudy  may  be  fuccefsfully 
Cultivated.  By  a  judicioui  employment  of  the  means 
pointed  out  in  that  article,  we  difcover  that  the  ob- 
je&s  of  our  contemplation  compofe  an  Universe, 
which  confifts,  not  of  a  number  of  independent  ex- 
iftences  folitary  and  detached  from  each  other,  but 
of  a  number  of  fubftances  connefled  by  a  variety  of 
relations  and  dependencies,  fo  as  to  form  a  whole  which 
may  with  great  propriety  be  called  the  System  OF  Na¬ 
ture. 

This  aftembling  of  the  individual  objects  which  com¬ 
pofe  the  univerfe  into  one  fyftem  is  by  no  means  the 
work  of  a  hafty  and  warm  fancy,  but  is  the  refult  of 
feber  contemplation.  The  natural  hiftorian  attempts 
in  vain  to  defcribe  objects,  by  only  informing  us  of 
their  (hape,  colour,  and  other  fenfible  qualities.  He 
finds  himfelf  obliged,  in  defcribing  a  piece  of  marble, 
for  inftance,  to  tell  us  that  it  takes  a  fine  polifh  ;  that 
it  ftrikes  fire  with  fteel  *,  that  it  burns  to  quicklime  ,  that 
it  diftolves  in  aquafortis,  and  is  precipitated  by  alkalies ; 
that  with  vitriolic  acid  it  makes  gypfum,  &c.  &c.  &c. 
and  thus  it  appears  that  even  the  defcription  of  any 
thing,  with  the  view  of  afcertaining  its  fpecific  nature, 
and  with  the  foie  purpofe  of  difcrimination,  cannot  be 
accomplifhed  without  taking  notice  of  its  various  rela¬ 
tions  to  other  things.  But  what  do  we  mean  by  the 
nature  of  any  thing  ?  We  are  ignorant  of  its  eftence,  or 
what  makes  it  that  thing  and  no  other  thing.  We 
muft  content  ourfelves  with  the  difcovery  of  [its  qualities 
or  properties ;  and  it  is  the  affemblage  of  thefe  which 
we  call  its  nature .  But  this  is  very  inaccurate.  Thefe 
do  not  conftitute  its  eftence,  but  are  the  confequences 
of  it.  Yet  this  is  all  we  (hall  ever  know  of  its  nature. 
Now  the  term  proper ty  is  nothing  but  a  name  expref- 
fing  feme  relation  which  the  fubftance  under  confidera- 
tion  has  to  other  things.  This  is  true  of  all  fuch  terms. 
Gravity,  elafticity,  fenfibility,  gratitude,  and  the  like, 
exprefs  nothing  but  certain  matters  of  faB ,  which  may 
be  obferved  refpe&ing  the  object  of  our  contempla¬ 
tion  in  different  circumftances  of  fituation  with  regard 
to  other  things.  Gur  diftinft  notions  of  individuals, 
therefore,  imply  their  relations  to  other  things. 

The  flighted  obfervation  of  the  univerfe  (hows  an 
evident  connexion  between  all  its  parts  in  their  va- 
Vol,  *XVI.  Part  II. 


rious  properties.  All  things  on  this  earth  are  conn  eft-  All  paits  of 
ed  with  each  other  by  the  laws  of  motion  and  of  mind. the  un*- 
We  are  conne died  with  the  whole  of  the  folar  fy^em  ^end 6  con 
by  gravitation.  If  we  extend  our  obfervations  to  the  ne£e(j  in 
fixed  ftars,  the  conneftion  feems  to  fail  ;  but  even  here  their  va- 
it  maybe  obferved.  Their  inconceivable  diftance,  it  rious  pro- 
is  true,  renders  it  impoftible  for  us  to  obtain  any  exten -  Perties* 
fve  information  as  to  their  nature.  But  thefe  bodies 
are  connefted  with  the  folar  fyftem  by  the  famenefs  of 
the  light  which  they  emit  with  that  emitted  by  our  fun 
or  any  ftuning  body.  It  moves  with  the  fame  velocity, 
it  confifts  (in  moft  of  them  at  leaft)  of  the  fame  colours, 
and  it  is  reftefted,  refrafted,  and  inflefted,  according  to 
the  fame  laws.  ^ 

In  this  unbounded  feene  of  contemplation,  our  at-  Our  atten. 
tention  will  be  directed  to  the  different  claffes  of  ob- tion  natu- 
jefts  nearly  in  proportion  to  the  intereft  we  take 
them.  There  is  nothing  in  which  we  are  fo  much  in- 

interefted  as  our  fellow  men  j  and  one  of  the  firft  fteps  ftance  to 
that  we  make  in  our  knowledge  of  nature,  is  an  ac-  emr  fellow 
quaintance  with  them.  We  learn  their  diftinBive  na-metl* 
ture  by  attending  to  their  charaBeri/Iic  appearances  5 
that  is,  by  obferving  their  aftions.  We  obferve  them 
continually  producing,  like  ourfelves,  certain  changes 
in  the  fituation  or  condition  of  furrounding  objefts ; 
and  thefe  changes  are  evidently  direfted  to  certain  ends 
which  refpeB  themfelves .  Obferving  this  fubferviency 
of  the  effects  wliich  they  produce  to  their  owrn  accom¬ 
modation,  we  confider  this  adjuftment  of  means  to  ends 
as  the  effeft:  of  an  INTENTION,  as  we  experience  it  to 
be  in  our  owrn  cafe,  wThere  we  are*  confcious  of  this  in¬ 
tention,  and  of  thefe  its  effefts.  We  therefore  inter-  * 
pret  thofe  aftions  of  other  men,  w  here  we  obferve  this  Nature  of 
adjuftment  of  means  to  ends,  as  marks  or  figns  of  in-  intention, 
tention  in  them  fimilar  to  our  own.  And  thus  a  qua¬ 
lity,  or  power,  or  faculty,  is  fuppofed  in  them  by  means 
of  its  fgn,  although  the  quality  itfelf  is  not  immedi¬ 
ately  cognifable  by  our  fenfes.  And  as  this  intention 
in  ourfelves  is  accompanied  by  perception  of  external 
objefts,  knowledge  of  their  properties,  defire  of  good, 
averfion  from  evil,  volition,  and  exertion,  without  all 
of  w-hich  wre  could  not  or  would  not  perform  the  aftions 
winch  we  daily  perform,  wTe  fuppofe  the  fame  perception, 
knowledge,  defire,  averfion,  volition,  and  exertion  in  them. 

Thus,  by  the  conftitution  of  our  mind,  wre  confider 
the  employment  of  means,  by  which  ends  terminating  in 
the  agent  are  gained,  as  the  natural  figns  of  defign  or 
intention.  Art,  therefore,  or  the  employment  of  means, 
is  the  natural  fign  of  intention  \  and  wherever  we  ob¬ 
ferve  this  adjuftment  of  means  to  ends,  we  infer  the  a- 
gency  of  defign. 

A  fmall  acquaintance  with  the  objefts  around  us, 
obliges  us  to  extend  this  inference  to  a  great  number 
of  beings  befides  our  fellow  men,  namely,  to  the  whole 
3  G  animal 
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animal  creation  :  for  in  all  we  obferve  the  fame  fub- 
ferviency  to  the  ends  of  the  agent,  in  the  changes 
which  we  find  them  continually  producing  in  the  ob¬ 
jects  around  them.  Thefe  changes  are  all  adjufted  to 
their  own  well-being.  In  all  fiach  cafes,  therefore,  we 
are  forced,  by  the  conflitution  of  our  own  minds,  to  infer 
the  exigence  of  defign  or  intention  in  thefe  beings  alfo. 

But  in  numberlefs  changes  produced  by  external  ob¬ 
jects  on  each  other,  we  obferve  no  fiach  fitnefs  in  the 
eft  eels,  no  fiuch  fiubferviency  to  the  well-being  of  ttie 
agent.  In  fuch  cafes,  therefore,  wre  make  no  fuch  in¬ 
ference  of  thought  or  defign. 

Thus,  then,  there  is  prefented  to  our  ohfervalion  an 
important  diltinCtion,  by  which  we  arrange  all  exter¬ 
nal  objects  into  two  daffies.  The  firlt  refembles  our- 
felvcs,  in  giving  external  marks  of  that  thought  or  in¬ 
tention  of  which  we  are  confcious  ;  and  we  fuppofe  in 
them  the  other  properties  which  we  difeover  in  our- 
felves,  but  cannot  ir?imediatehj  obferve  in  them,  viz. 
thought,  perception,  memory,  forefight,  and  all  that 
collection  of  faculties  which  we  feel  in  ourfeives,  and 
which  conftitute  the  animal.  The  other  clafs  of  objects 
exhibits  no  fuch  appearances,  and  we  make  no  fuch  in¬ 
ference.  And  thus  we  divide  the  whole  of  external  nature 
into  the  daffies  of  THINKING  and  unthinking  beings. 

Our  firft  judgements  about  thefe  daffies  will  be  very 
inaccurate  ;  and  we  will  naturally  aferibe  the  differ¬ 
ences,  which  we  do  not  very  well  underftand,  to  the 
differences  in  organical  ftruCture,  which  we  dear-ly  ob¬ 
ferve.  But  when  we  have  knocked  dovrn  or  perhaps 
fmothered  an  animal,  we. find  that  it  no  longer  gives 
the  former  marks  of  thought  and  intention,  and  that  it 


now  refembles  the  clafs  of  unthinking  beings  :  And  yet 
it  ftill  retains  all  that  fitnefs  of  organical  ftru&ure  which 
it  had  before;  it  feems  only  to  want  the  intention  and 
the  will.  This  obliges  us  to  conclude  that  the  diftinc- 
tion  does  not  arife  from  a  difference  in  organical  ftruc- 
ture,  but  from  a  diftinCl  fubftance  common  to  all  think¬ 
ing  beings,  but  feparable  from  their  organical  frame. 
To  this  fubftance  we  aferibe  thought,  intention,  contriv¬ 
ance,  and  all  that  collection  of  faculties  which-  we  feel 
in  ourfeives.  To  this  fubftance  in  ourfeives  we  refer  all 
fenfations,  pleafures,  pains,  remembrances,  defires,  pur- 
pofes ;  and  to  this  aggregate,  however  imperfe&ly  un- 
derftood,  we  give  the  name  MIND.  Our  organical 
frame,  which  feems  to  be  only  the  inftrument  of  infor- 
g  mation  and  operation  to  the  mind,  we  call  ow *  body. 

The  nature  As  the  animating  principle  is  not,  like  our  body,  the 
^  ^  immediate  objeCf  of  tHe  fenfes,  we  naturally  conceive 

by  mankind*1'  to  a  finance  effentially  different  from  thofe  which 
in  rude  are  the.  objeCls  of  our  fenfes.  The  rudeft  people  have 

»ges.  fliown  a  difpofition  to  form  this  conclufton.  Obferving 

that  animal  life  was  conne&ed  with  breathing,  it  was 
natural  to  imagine  that  breathing  was  living,  and  that 
breath  was  life.  It  is  a  remarkable  fad,  that  in  moft 
languages  the  term  for  exprefting  breath  is  at  leaft  one 
of  the  terms  for  exprefting  the  foul ;  nn,  7rvtvpx9  fpiri- 
tusy  in  the  Hebrew,  Greek,  and  Latin,  exprefs  both  ; 
gheifly  or  ghojl ,  in  the  Teutonic,  comes  from  gheiferiy  to 
“  breathe  or  figh  ducha  or  duhi 7,  “  the  foul,”  in  Scla¬ 
vonic,  comes  from  duickaty  “  to  breathe  fo  in  the 
Gaelic  does  anal  come  from  anam  ;  and  the  fame  rela¬ 
tion  is  found  between  the  two  words  in  the  Malay  and 
o,ther  eaftern  languages.  We  believe  that  moft  perfons 
can  recoiled  fomfe  traces  of  this  notion  in  their  early 
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conceptions  of  things  ;  and  many  who  do  not  confider  Introduce 
themfelves  as  uncultivated,  believe  that  the  foul  quits  bon. 
the  body  along  with  the  lajl  breath .  Among  the  Tar-  ' 
tar  nations  hanging  is  confidercd  with  particular  horror, 
on  account  of  the  ungraceful  and  filthy  exit  which  the 
foul  is  obliged  to  make  from  the  body.  ^ 

But  the  obfervation  of  the  fame  appearances  of  Their  opi- 
thought  and  intention  in  fifties  and  other  animals  p5or,s  not 
which  do  not  breathe,  would  foon  ftiow  that  this  was-i11^* 
but  a  rude  conception.  Very  little  refinement  indeed 
is  neceffiary  to  convince  us  that  air  or  breath  cannot 
be  the  fubftance  which  thinks,  wifhes,  and  deftgns  ; 
and  that  the  properties  of  this  fubftance,  whatever  it 
is,  muft  be  totally  different  fronij  and  incompatible 
with,  any  thing  that  we  know  of  the  immediate  obje&s 
of  our  fenfes. 

Hence  w^e  are  led  to  conclude  that  there  are  two  Of  the  two 
kinds  of  fubftances  in  nature:  One,  which  is  the  prin- kinds  of 
ciple  of  fenfation  ;  and  therefore  cannot  be  the  objeCt  fubflances 
of  our  fenfes,  anymore  than  light  can  be  the  objeft  of  one  is  the 
the  microfcope.  This  fubftance  alone  can  feel,  think,  objedt  of 
defire,  and  propofe,  and  is  the  object  of  rejledlion  alone,  refleaion 
The  objects  of  our  fenfes  compofe  the  other  clafs,  and  alone>  the 
therefbre  can  have  none  of  the  other  properties  which  ?  th?r  °f  the 
are  not.  cognofcible  by  the  fenfes.  'Thefe  have  all  the  ^  ^ 
properties  which  our  fenfes  can  difeover ;  and  we  can 
have  no  evidence  of  their  having  any  other,  nor  indeed 
any  conception  of  their  having  them.  This  clafs  is 
not  confined  to  the  unorganized  maffes  of  matter  ;  for 
we  fee  that  the  bodies  of  animals  lofe  after  death  that 
organical  form,  and  are  afiimilated  to  all  the  reft  of 
unthinking  beings.  It  has  arifen  from  fuch  views  as 
this,  that  while  all  nations  have  agreed  to  call  this 
clafs  of  objects  by  the  name  BODY,  which  originally 
expreffes  our  organical  frame,  fome  nations,  farther  ad¬ 
vanced  in  cultivation  or  refinement,  have  contrived  an 
abftraCl  term  to  exprefs  this  general  fubftance  of  which 
all  inanimate  beings  are  compofed.  Such  a  term  we 
have  in  the  words  ?naterieSy  bXvi.  tl 

Matter,  then,  is  that  fubftance  which  is  immediate-  The  diftinc- 
ly  cognofcible  by  our  fenfes.  Whatever,  therefore,  bon  be- 
is  not  thus  immediately  cognofcible  by  our  fenfes  is  tw?en  ma- 
not  material,  and  is  expreffed  by  a  negative  term,  aad  [mmaterill 
called  immaterial  ',  hence  it  is  that  mind  is  faid  to  be  fubftances 
immaterial.  It  is  of  importance  to  keep  in  mind  this  b  very  im- 
diftinCtion,  merely  grammatical.  Little  more  is  ne-Portant* 
ceffary  for  detecting  the  fophifms  of  Helvetius,  Mira- 
beau,  and  other  fages  of  the  Gallic  fchool,  who  have 
been  anxious  to  remove  the  ties  of  moral  and  religious 
obligation  by  lowering  our  conceptions  of  our  intel- 
lettual  nature.  It  will  alfo  ferve  to  (how  how  haftily 
they  have  formed  their  opinions  who  have  aferibed  to 
the  immediate  agency  of  mind  all  thofe  relations  which 
are  obferved  in  the  aCtions  of  bodies  on  each  other  at 
a  diftance.  The  connecting  principles  of  fuch  rela¬ 
tions  e  dijlante  (if  there  be  any  fuch),  are  not  the  im¬ 
mediate  obje&s  of  our  fenfes  :  they  are  therefore  im. 
material.  But  it  does  not  follow  that  they  are  minds* 

There,  may  be  many  immaterial  fubftances  which  are 
not  minds.  We  know  nothing  of  any  object  what¬ 
ever  but  by  the  obfervation  of  certain  appearances 
which  fuggeft  to  our  minds  the  exiftence  and  agency 
of  its  qualities  or  powers.  Such  phenomena  are  the 
natural  figns  of  thefe  qualities,  and  it  is  to  thofe  figns 
that  we  muft  always  have  recourfe  when  we  wifh  to 

conceive 
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conceive  without  ambiguity  concerning  them.  What 
is  the  chara&eriftic  phenomenon  of  mind,  or  what  is 
the  dijlinguijbing  quality  which  brings  it  into  view  ?  It 
is  intention  :  and  it  may  be  afferted  with  the  utmoft 
confidence,  that  we  have  no  other  mark  by  which 
mind  is  immediately  fuggefted  to  us,  or  that  would 
ever  have  made  us  fuppofe  that  there  exifted  another 
mind  befides  our  own.  The  phenomenon  by  which  this 
quality  is  fuggefted  to  us  is  art ,  or  the  employment  of 
means  to  gain  ends  ;  and  the  mark  of  art  is  the  fup- 
pofed  conducivenefs  of  thefe  ends  to  the  well-being  of 
the  agent.  Where  this  train  is  not  obferved,  deftgn 
or  intention  is  never  thought  of  ;  and  therefore  where 
intention  is  not  perceived  in  any  immaterial  fubftance, 
if  any  fuch  has  ever  been  obferved,  it  is  an  abufe  of 
language  to  call  it  mind.  We  do  not  think  that  even 
perception  and  intelligence  entitle  us  to  give  the  name 
mind  to  the  fubftance  in  which  they  are  inherent,  be- 
caufe  it  is  from  marks  of  intention  alone  that  we  infer 
the  exiftence  of  mind ;  and  although  thefe  muft  be 
accompanied  -with  perception  and  intelligence,  it  does 
not  folio wr  that  the  fubftance  which  can  perceive  and 
underftand  muft  alfo  defire  and  propofe.  However 
difficult  we  may  find  it  to  feparate  them,  they  are  evi¬ 
dently  feparable  in  imagination.  And  let  not  this  affer- 
tion  be  too  haftily  objected  to  ;  for  the  feparation  has 
been  made  by  perfons  moft  eminent  for  their  knowledge 
and  difcernment.  When  Leibnitz  afciibed  to  his  MO- 
NADES,  or  what  we  call  the  ultimate  ATOMS  of.  mailer, 
a  perception  of  their  filuation  in  the  univerfe,  and  a  mo¬ 
tion  precifely  fuited  to  this  perception,  he  was  the  far- 
theft  in  the  world  from  fuppofing  them  animated  or  en¬ 
dowed  with  minds.  It  is  true  indeed,  that  others,  who 
think  and  call  themfelves  philofophers,  are  much  more 
liberal  in  their  application  of  this  term.  A  modern  au¬ 
thor  of  great  metaphyfical  eminence  fays,  “  I  call  that 
mind  which  moves,  and  that  body  which  is  moved.” 
This  clafs  tjf  philofophers  alfert  that  no  motion  whatever 
is  begun  except  by  the  agency  of  an  animating  princi¬ 
ple,  wliich  (after  Ariftotle)  they  call  Nature ,  and 
which  has  in  thefe  days  been  exalted  to  the  rank  of  a 
god.  All  this  jargon  (for  it  is  nothing  elfe)  has  arifen 
from  the  puzzle  in  which  naturalifts  think  themfelves 
involved  in  attempting  to  explain  the  production  of  mo¬ 
tion  in  a  body  at  a  diftance  from  that  body  which  is 
conceived  as  the  caufe  of  this  motion.  After  having 
been  reluctantly  obliged,  by  the  reafonings  of  Newton, 
to  abandon  their  methods  of  explaining  fuch  phenomena 
by  the  impulfes  of  an  intervening  fluid,  nothing  feejn- 
ed  left  but  the  affertion  that  thefe  motions  wrere  pro¬ 
duced  by  minds,  as  in  the  cafe  of  our  own  exertions. 
Thefe  explanations  (if  they  deferve  the  name)  cannot 
be  objected  to  in  any  other  way  than  as  an  abufe  of 
language,  and  as  the  introduction  of  an  unmeaning  jar¬ 
gon.  We  have,  and  can  have,  no  notion  of  mind  differ¬ 
ent  from  thofe  of  our  own  minds  ;  and  we  difcover  the 
exiftence  of  other  minds  as  we  difcover  the  exiftence  of 
bodies,  by  means  of  phenomena  which  are  characteriftic 
of  minds,  that  is,  which  refemble  thofe  phenomena  that 
follow  the  exertion  of  our  own  mental  faculties,  that  is, 
by  the  employment  of  means  to  attain  felfifh  ends ; 
and  where  fuch  appearances  are  not  obferved,  no  exift¬ 
ence  of  a  mind  is  inferred.  When  we  fee  a  man  fall  from 
the  top  of  a  houfe,  and  dalh  out  his  brains  on  the  pave¬ 
ment,  we  never  afcribe  this  motion  to  his  mind.  Al- 
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though  the  fitnefs  of  man)"  of  the  celeftial  motions  for  Introduc- 
moft  important  purpofes  makes  us  fuppofe  defign  and  ,  t>on‘ 
contrivance  fomewhere,  and  therefore  a  Supreme  Mind, 
wc  no  more  think  of  inferring  a  mind  in  the  earth  from 
the  fitnefs  of  its  motions  for  purpofes  moft  beneficial  to 
its  inhabitants,  than  of  inferring  a  mind  in  a  bit  of 
bread  from  its  fitnefs  for  nouiifhing  our  bodies.  It  is 
not  from  the  mere  motions  of  animals  that  their  minds 
are  inferred,  but  from  the  conducivenefs  of  thefe  motions 
to  the  well-being  of  the  animal.  12 

The  term  mind  therefore,  in  the  ordinary  language  The  mind 
of  all  men,  is  applied  to  what  defires  and  wills  at  ^hich^ro 
fame  time  that  it  perceives  and  underftands.  If  we^cesmo-" 
call  that  mind  which  produces  motion ,  we  muft  derive  tion,  but 
our  notions  of  its  qualities  or  attributes  from  obferving  that  which 
their  effects.  We  muft  therefore  difcover  the  general  ^e.^res  and 
laws  by  which  they  act,  that  is,  the  general  laws  ob-W1  S* 
ferved  in  thofe  motions  which  we  confider  as  their  ef¬ 
fects.  Now  thefe  are  the  general  laws  of  motion  ;  and 
in  none  of  thefe  can  we  find  the  leaf!  coincidence  with 
what  we  are  accuftomed  to  call  the  laws  of  mind.  Nay, 
it  has  been  the  total  want  of  fimilarity  which  has  given 
rife  to  the  diftinctipn  which  all  men,  in  all  ages  and 
countries,  have  made  between  mind  and  matter.  This 
dlftinction  is  found  in  all  languages  ;  and  it  is  an  unpar¬ 
donable  liberty  which  men  take  with  language  when 
they  ufe  a  term  of  di/HnBion ,  a  fpecific  term ,  to  exprefs 
things  of  a  different  fpecies.  What  thefe  authors  have 
been  pleafed  to  call  mind,  the  ivhoie  world  befides  have 
called  by  another  name,  FORCE;  which,  though  borrow*- 
ed  from  our  own  exertions,  is  yet  fufficiently  diftinctive, 
and  never  leads  us  to  confound  things  that  are  differ¬ 
ent,  except  in  the  language  of  fome  modern  pffilofo- 
phers,  wrho  apply  it  to  the  law’s  of  the  agency  of  mind ; 
and,  w'hen  fpeaking  of  the  force  of  motives,  &c.  com¬ 
mit  the  fame  miftakes  which  the  followers  of  Ariftotle 
commit  in  the  ufe  of  the  term  mind.  Force ,  in  the  lan¬ 
guage  of  thefe  philofophers,  means  what  connects  the 
operations  of  mind  ;  as  mind,  in  the  language  of  Lord 
Monboddo,  is  that  w’hich  connects  the  operations  of 
body.  .  l3 

Thofe  are  not  lefs  to  blame  who  confider  this  Nature  The  priit- 
of  Ariftotle,  this  principle  of  motion,  as  an  exiftence 
or  fubftance  different  both  from  matter  and  from  the™^1^110* 
minds  of  intelligent  creatures.  Ariftotle  calls  it  in  fome  from  matter 
places  6cr7ri%  He  might  with  equal  propriety,  and  and  mind, 

equal  confiftency  with  his  other  doctrines,  have  called 
mind,  &)<r7r&(>  rsAoc,  or  an  & 'j-Trsg  Swains.  Befides,  we 
have  no  evidence  for  the  feparability  of  this 
from  body  as  we  have  for  the  feparability  of  fuch  minds 
as  our  own,  the  genuine  Nay,  his  whole  doc¬ 

trines,  when  maturely  confidered,  affume  their  abfolute 
infeparability. 

This  doctrine  of  elemental  minds,  therefore,  as  the  Elemental 
immediate  caufes  of  the  phenomena  of  the  material mmcis  are 
world,  _  is  an  abufe  of  language.  It  is  a  jargon  ;  and  it 
is  a  frivolous  abufe,  for  it  offers  no  explanation  what-  S  ‘  *  # 
ever.  The  phenomena  are  totally  unlike  the  phenome¬ 
na  of  ordinary  minds,  and  therefore  receive  no  explana¬ 
tion  from  them  ;  and  fince  our  knowledge  of  thefe  quafi 
minds  muft  be  derived  entirely  from  the  phenomena,  it 
will  be  precifely  the  fame,  although  we  exprefs  it  in 
common  language.  We  (hall  not  indeed  raife  the  won¬ 
der  of  our  hearers,  as  thofe  do  who  fill  the  w'crld  with 
minds  which  they  never  fufpected  to  exift ;  but  we  ftiall 
3  G  2,  not 
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not  bewilder  tbeir  imaginations,  confound  their  ideas, 
and  miflead  their  judgements. 

We  flatter  ourfelves  that  our  readers  will  not  think 
thefe  obfervations  unfeafonable  or  mifplaced.  Of  all 
miftakes  that  the  naturalift  can  fall  into,  there  is  none 
more  fatal  to  his  progrefs  in  knowledge  than  the  con¬ 
founding  things  w*hich  are  effentially  different  5  and  of 
all  the  diftin6Hons  which  can  be  made  among  the  ob¬ 
jects  of  our  contemplation,  there  is  none  of  equal  phi- 
lofophical  importance  with  this  between  mind  and  mat¬ 
ter  :  And  when  we  confider  the  confequences  which  na¬ 
turally  follow  from  this  confufion  of  ideas,  and  particu¬ 
larly  thofe  which  follow  from  finking  the  mental  facul¬ 
ties  of  man  to  a  level  with  the  operations  of  mechanics 
or  chemiftry,  confequences  which  the  experience  of  the 
prefent  eventful  day  fhows  to  be  definitive  of  all  that 
is  noble  or  defirable  in  human  nature,  and  of  all  that  is 
comfortable  in  this  life,  and  which  blafts  every  hope  of 
future  excellence — we  cannot  be  too  anxious  to  have 
this  capital  diftindlion  put  in  the  plaineft  point  of  view, 
and  expreffed  in  the  molt  familiar  charaters,  “  fo  that 
he  who  runneth  may  read.”  When  we  fee  the  frenzy 
which  the  reafoning  pride  of  man  has  raifed  in  our 
neighbourhood,  and  hear  the  dilates  of  philofophy  in- 
ceffantly  appealed  to  in  defence  of  whatever  our  hearts 
fliudder  at  as  fhocking  and  abominable  j  and  when  we 
fee  a  man  (a),  of  great  reputation  as  a  naturalift,  and 
of  profeffed  humanity  and  political  moderation,  congra¬ 
tulating  his  countrymen  on  the  rapid  improvement  and 
almoft  perfection  of  philofophy ;  and  after  giving  a  fhort 
fketch  of  the  conftitution  of  the  vifible  univerfe,  fum- 
ming  up  all  with  a  table  of  elective  attractions,  and  that 
particular  combination  and  mode  of  cryftallization  which 
conftitutes  God  ( horrefco  referens  ! it  not  full 
time  for  us  to  ftop  fhort,  and  to  afk  our  own  hearts 
“  whither  are  you  wandering  ?” — But  found  philolbphy, 
reafoning  from  effeCts  to  their  caufes,  will  here  liften  to 
the  words  of  our  facred  oracles :  “  By  their  fruits  ye 
lhall  know  them.  Do  men  gather  grapes  of  thorns,  or 
figs  of  thiftles  ?”  The  abfurd  confequences  of  the  feep- 
tical  philofophy  of  Berkeley  and  Hume  have  been 
thought,  by  men  of  undoubted  difeernment,  fufficient 
reafons  for  rejeCling  it  without  examination.  The  no 
lefs  abfurd  and  the  {hocking  confequences  of  the  mecha¬ 
nical  philofophy  now  in  vogue  ftiould  give  us  the  fame 
abhorrence  \  and  ftiould  make  us  abandon  its  blood-ftain- 
ed  road,  and  return  to  the  delightful  paths  of  nature,  to 
furvey  the  works  of  God,  and  feaft  our  eyes  with  the 
difplays  of  mind,  which  offer  themfelves  on  every  hand 
in  defigns  of  the  moft  extenfive  influence  and  the  moft 
beautiful  contrivance.  Following  the  guidance  of  hea¬ 
venly  wifdom,  we  fhall  indeed  find,  that  u  all  her 
ways  are  ways  of  pleafantnefs,  and  all  her  paths  are 
peace.” 

Such  is  the  feene  of  our  obfervation,  the  fubjet  of 
philofophical  ftudy.  Its  extent  is  almoft  unbounded, 
reaching  from  an  atom  to  God  himfelf.  It  is  abfolute- 
ly  neceffary  for  the  fuccefsful  cultivation  of  this  immenfe 
field  of  knowledge,  that  it  be  committed  to  the  care  of 
different  cultivators,  and  that  its  various  portions  be 


treated  in  different  ways  :  and,  accordingly*  the  various  Introduce 
taftes  of  men  have  given  this  curiofity  different  direc-  tion. 
tions  \  and  the  ftudy,  like  all  other  tafks,  has  been  pro-  # 

moted  by  this  divifion  of  labour. 

Some  philofophers  have  attended  only  to  the  appear¬ 
ances  of  fitnefs  which  are  exhibited  in  every  quarter  of 
the  univerfe  5  and  by  arranging  thefe  into  different  claf- 
fes,  and  interpreting  them  as  indications  of  thought  aad 
intention,  have  acquired  the  knowledge  of  many  claffes 
of  fentient  and  intelligent  beings,  aCluated  by  propenfi- 
ties,  and  direCled  by  reafon.  jy 

While  the  contemplation  of  thefe  appearances  indi- The  nature 
cates  thought^  and  defign  in  any  individual  of  one  of an^  u^e! 
thefe  claffes,  and  brings  its  propenfities  and  purpofes 
of  action,  and  the  ends  gained  by  thefe  aClions,  into 
view,  the  contemplation  of  thefe  propenfities,  purpofes, 
and  ends,  occafions  an  inference  of  a  much  more  gene¬ 
ral  kind.  All  thefe  intelligent  beingrgive  indications 
of  knowledge  and  of  power  5  but  their  knowledge 
bears,  in  general,  no  proportion  to  their  power  of  pro¬ 
ducing  changes  in  nature,  and  of  attaining  important 
ends  5  and  their  power  is  neither  always,  nor  in  the 
moft  important  cafes,  the  confequence  of  their  know¬ 
ledge.  Where  the  effeCl  of  their  aClions  is  moft  emi¬ 
nently  conducive  to  their  important  interefts,  the  power 
of  attaining  thefe  valuable  ends  is  generally  independent 
on  any  attention  to  the  fitnefs  of  the  means,  and  the  ex¬ 
ertion  is  frequently  made  without  even  thinking  of  the 
important  end.  The  well-being  of  the  individual  is  fe- 
cured  againft  any  danger  from  its  ignorance,  indolence, 
or  inattention,  by  an  inftinCtive  propenfity,  which  leads 
it  to  the  performance  of  the  neceffary  action,  which  is 
thus  made  immediately  and  ultimately  defirable,  with¬ 
out  any  regard  to  its  ultimate  and  important  end.  Thus, 
in  our  own  nature,  the  fupport  of  animal  life,  and  the 
improvement  of  the  means  of  fubfiftence  by  a  knowledge 
of  the  obje&s  wThich  furround  us,  are  not  entrufted  to 
our  apprehenfions  of  the  importance  of  thefe  ends,  but 
are  committed  to  the  furer  guides  of  hunger  and  curio- 

fity-  #  e 

The  fame  obfervers  difeover  a  connexion  between  There  is  a 
the  individuals  of  a  clafs,  different  from  that  which  connexion 
arifes  from  the  mere  refemblance  of  their  external  ap-  between . 
pearance,  or  even  of  their  propenfities  and  purfuits  ?  duateof^a" 
the  very  circumftances  which  produced  the  claftifica- ciafs  0f 
tion.  They  obferve,  that  thefe  propenfities  are  fuch,  mals  differ- 
that  while  each  individual  feeks  only  its  own  enjoy- ent  from 
ment,  thefe  enjoyments  are  in  general  fuch  as  contri-[.llat  re- 
bute  to  the  fupport  of  the  fpecies  and  the  enjoyment  €m  anCC' 
of  other  individuals.  Thus,  in  the  claffes  of  animals, 
and  in  human  nature,  the  continuance  of  the  race,  and 
the  enjoyment  of  the  whole,  are  not  entrufted  to  the 
apprehenfion  we  entertain  of  the  importance  of  thefe 
ends,  but  are  produced  by  the  operation  of  fexual  love 
and  the  love  of  fociety.  ^ 

The  fame  obfervers  find  that  even  the  different  claffes  There  is  al- 
of  fentient  beings  are  connected  together  \  and  while  f°  a  fink  o£ 
the  whole  of  each  clafs  aim  only  at  their  own  enjoy-  ^onne<fti°n 
ment,  they  contribute,  in  fome  way  or  other,  to  t£ebetween 


Well-being  of  the  other  claffes. 


-r-  .  r  „  fentient  be- 

Even  man,  the  felfifti  ings  0*  difi- 

lord  ferent  claf* 
fes. 


(a)  M.  de  la  Metherie,  editor  of  the  Journal  de  Phyjique .  See  his  prefaces  to  the  volumes  for  1792  and  1793* 
January  and  July* 
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Ifctroduc-  lord  of  this  fublunary  world,  is  not  the  unconnected 
tion.  inhabitant  of  it.  He  cannot,  in  every  inftance,  reap 
a]i  the  fruits  of  his  fituation,  without  contributing  to 
the  enjoyment  of  thoufands  of  the  brute  creation.  Nay, 
it  may  be  proved  to  the  fatisfaCtion  of  every  intelligent 
man,  that  while  one  race  of  animals,  in  confequence  of 
its  peculiar  propensities,  fubfifts  by  the  deftru&ion  of 
another,  the  fum  total  of  animal  life  and  enjoyment  is 
prodigioufly  increafed.  See  a  very  judicious  differtation 
on  this  curious  and  puzzling  fubject,  entitled  A  Philo- 
fophical  Survey  of  the  Animal  Creation ;  where  it  appears 
that  the  increafe  of  animal  life  and  enjoyment  which  is 
produced  by  this  means,  beyond  what  could  poffibly 
obtain  without  it,  is  beyond  all  conception.  See  like- 
wile  the  lall  edition  of  King's  Origin  of  Evil ,  by  Dr  Law 
20  late  bilhop  of  Carlille. 

The  end  of  Thus  the  whole  affemblage  feems  connected,  and 
this connec- j0intly  employed  in  increafmg  the  fum  total  of  poffible 
^ccumula6  happinefs.  This  fitnels  of  the  various  propensities  of 
tion1  ofhap- tient  and  intelligent  beings,  this  fubferviency  to  a 
pinefs,  general  purpofe,  ftrikes  thele  obfervers  as  a  mark  of 
intention,  evidently  diftinCl  from,  and  independent  of, 
all  the  particular  intentions,  and  fuperior  to  them  all } 
and  thus  it  irrefiltibly  leads  them  to  infer  the  exigence 
of  a  supreme  mind,  dire&ing  the  whole  of  this  in¬ 
tellectual  SYSTEM,  while  the  individuals  of  which 
it  confifts  appear  the  unconfcious  instruments  in  the  hand 
of  a  great  Artift,  with  which  he  executes  his  grand  and 
beneficent  purpofes. 

But  the  obfervation  goes  yet  further.  The  bodies 
of  the  inanimate  creation  are  not  only  conne&ed  with 
each  other  by  a  mutual  dependence  of  properties,  and 
the  relation  of  caufation,  but  they  are  alfo  conneCled 
with  the  fentient  beings  by  a  fubferviency  to  their 
purpofes  of  enjoyment.  The  philofopher  obferves 
that  this  conneClion  is  admirably  kept  up  by  the  con- 
Itancy  of  natural  operations  and  the  expectations  of 
intelligent  beings.  Had  either  of  thefe  circumftances 
been  wanting,  had  either  the  operations  of  nature  been 
without  rule,  or  had  fentient  beings  no  perception  or 
expectation  of  their  uniformity  ;  the  fubferviency  would 
be  totally  at  an  end.  This  adjuftment,  this  fitnefs,  of 
which  the  effeCt  is  the  enjoyment  of  the  fentient  inha¬ 
bitants  of  the  univerfe,  appear  to  be  the  effeCt  of  an 
intention  of  which  this  enjoyment  is  the  final  caufe. 
This  conftancy  therefore  in  the  operations  of  nature, 
both  in  the  intelleClual  and  material  world,  and  the 
concomitant  expe&ation  of  fentient  beings,  appear 
the  effects  of  laws  impofed  on  the  different  parts  of 
the  univerfe  by  the  Supreme  Mind,  who  has  formed 
both  thefe  dalles  of  beings  fo  admirably  fuited  to  each 
other. 

To  fuch  obfervers  the  world  appears  a  WORK  OF  ART, 
a  fyftem  of  means  employed  for  gaining  certain  pro- 
pofed  ends,  and  it  carries  the  thoughts  forward  to  an 
artist  ;  and  we  infer  a  degree  of  fkill,  power,  and 
good  intention  in  this  Artift,  proportioned  to  the  in¬ 
genuity,  extent,  and  happy  effed  which  we  are  able 
to  difcern  in  his  works.  Such  a  contemplation  of  na¬ 
ture,  therefore,  terminates  in  Natural  Theology, 
or  the  difcovery  of  the  exiftence  and  attributes  of 
God. 

ofreafoning  Our  notions  of  this  Supreme  Mind  are  formed  from 
on  the  ope-  the  indications  of  defign  which  we  obferve,  and  which 
rations  of  we.  interpret  in  the  fame  way  as  in  the  adicns  of  men. 
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Thefe  notions,  therefore,  will  difibr  from  our  notions  Introduo 
of  other  minds  only  in  the  degrees  which  we  are  able  to  ,  tlon* 
obferve,  and  which  we  aftign  to  thefe  faculties  >  for  the 
phenomenon  or  the  effed  is  not  only  the  mark,  but  alfo 
the  meafure  of  its  fuppofed  caufe.  Thefe  degrees  muff 
be  afcertained  by  our  own  capacity  of  appreciating  the 
extent,  the  multiplicity,  and  the  variety  of  the  contri¬ 
vance.  Accordingly,  the  attributes  of  the  Supreme 
Mind,  in  the  theological  creed  of  a  rude  Indian,  are 
much  more  limited  than  in  that  of  a  European  philofo¬ 
pher.  In  proportion  as  our  underftandings  are  enlar¬ 
ged,  and  as  our  acquaintance  with  the  operations  of  na¬ 
ture  around  us  is  extended,  we  (hall  perceive  higher  de¬ 
grees  of  power,  of  fkill,  and  of  kind  intention :  and  fince 
we  find  that  the  fcene  of  ©bfervation  is  unbounded,  we 
cannot  affix  any  boundaries  to  thefe  attributes  in  our 
own  imagination,  and  we  are  ready  to  fuppofe  that  they 
are  infinite  or  unbounded  in  their  own  nature.  When 
our  attentive  furvey  of  this  univerfe,  and  a  careful  com- 
parifon  of  all  its  parts,  as  far  as  we  can  underftand  or 
appreciate  them,  have  made  us  conclude  that  it  is 
one  defign,  the  work  of  one  Artifl ;  we  are  under  the 
neceffity  of  inferring,  that,  with  refpeft  to  this  univerfe , 
his  power,  wifdom,  and  benevolence,  are  indeed  infi- 
nite.  .  24 

When  men  have  been  led  to  draw  this  conclufion  from  The  fyftem 
the  appearances  of  fitnefs  which  are  obferved  every- of  nature 
where  around  them,  they  confider  that  conftancy  which15 >  govem- 
they  obferve  in  natural  operations,  whether  in  the  ma"^eraf 
terial  or  the  intelle&ual  fyftem,  and  that  expe&ation  of, 
and  confidence  in,  this  conftancy,  which  renders  the 
univerfe  a  fource  of  enjoyment  to  its  fentient  inhabitants, 
as  the  confequences  of  laws  impofed  by  the  Almighty 
Artift  on  his  works,  in  the  fame  manner  as  they  -would 
confider  the  conftancy  in  the  conduft  of  any  people  as 
the  confequences  of  laws  promulgated  and  enforced  by 
the  fupreme  magiftrate.  ^5 

There  can  be  no  doubt  of  this  view  of  nature  being  The  nature- 
extremely  captivating,  and  likely  to  engage  the  curio-  and  pro- 
fity  of  fpeculative  men  ;  and  it  is  not  furprifing  that  |refs 
the  phenomena  of  mind  have  been  keenly  ftudied  in  mlm^° 
all  ages.  This  part  of  the  ftudy  of  nature,  like  all 
others,  was  firft  cultivated  in  fubferviency  to  the  wants 
of  focial  life  ;  and  the  general  laws  of  moral  fentiment 
were  the  firft  phenomena  which  were  confidered  with  26 
attention.  This  gradually  ripened  into  a  regular  fyf-  The  rife  of 
tern  of  moral  duty,  accompanied  by  its  congenial  ftudy,  «?orai 
the  inveftigation  or  determination  of  the  fummum  bo- 
num ,  or  the  conftituents  of  human  felicity  -y  and  thefe  <iutVt 
two  branches  of  intelle&ual  fcience  were  always  kept  in 
a  ftate  of  affociation  by  the  philo fophers  of  antiquity. 
Jurifprudence,  the  fcience  of  government,  legiflation, 
and  police,,  were  alfo  firft  cultivated  as  arts,  or  at  lead 
in  immediate  fubferviency  to  the  demands  of  cultivated 
fociety  ;  and  all  thefe  fo  nearly  related  parts  of  the 
ftudy  of  human  nature,  had  made  a  very  confiderable 
progrefs,  in  the  form  of  maxims  or  precepts  for  dire£L 
ing  the  conduft,  before  fpeculative  men,  out  of  mere 
curiofity,  treated  them  as  fubje&s  of  philofophical 
ftudy.  Our  moral  fentiments,  always  involving  a  feel¬ 
ing  of  obligation,  are  expreffed  in  a  language  con.- 
fiderably  different  from  the  ufual  language  of  pure 
philofophy,  fpeaking  of  things  which  ought  to  he ,  rather 
than  of  things  which  are ;  and  this  diftin&ion  of  lan¬ 
guage  was  increafed  by  the  very  aim  of  the  writers,  * 
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In  trod  uc-  which  was  generally  to  influence  the  conduCt  as  well 
u  tLonl.  ,  as  the  opinions  of  their  fcholars.  It  was  referred  for 
modern  times  to  bring  this  ftudy  into  the  pure  form 
■  of  philofophy,  by  a  careful  attention  to  the  phenome¬ 
na  of  moral  fentiment,  and  clafling  thefe  according  to 
their  generality,  and  afcertaiming  their  refpeCtive  ranks 
by  an  appeal  to  experiment,  that  is,  to  the  general 
conduCt  of  mankind  :  and  thus  it  happens  that  in  the 
modern  treatifes  on  ethics,  jurifprudence,  &c.  there  is 
lefs  frequent  reference  made  to  the  qfjicia  or  duties,  or 
to  the  conftituents  of  the  fttmmum  bonum ,  than  among 
the  ancients,  and  a  more  accurate  defcription  of  the 
human  mind,  and  difcrimination  of  its  various  moral 
feelings. 

The  origin  It  was  hardly  poflible  to  proceed  far  id  in  thefe  dif- 
of  logic  and  quilitions  without  attending  to  the  powers  of  the  un- 
other  in-  derftanding.  Differences  of  opinion  were  fupported 
by  reafonings,  or  attempts  to  reafoning.  Both  fides 
could  not  be  in  the  right,  and  there  muff  be  fome 
court  of  appeals.  Rules  of  argumentation  behoved  to 
be  acquiefced  in  by  both  parties  j  and  it  could  hardly 
efcape  the  notice  of  fome  curious  minds,  that  there 
were  rules  of  truth  and  falfehood  as  well  as  of  right 
and  wrong.  Thus  the  human  under/landing  became  an 
objeCt  of  ftudy,  firft  in  fubferviency  to  the  demands  of 
the  moralifts,  but  afterwards  for  its  own  fake ;  and  it 
gradually  grew  up  into  the  fcience  of  logic.  Still 
further  refinement  produced  the  fcience  of  metaphyfics, 
or  the  philofophy  of  univerfals.  But  all  thefe  were 
in  faB  pofterior  to  the  doCtrines  of  morals }  and  dif- 
quifitions  on  beauty,  the  principles  of  tafte,  the  pre¬ 
cepts  of  rhetoric  and  criticifm,  were  the  laft  additions 
to  the  ftudy  of  the  phenomena  of  mind.  And  now, 
fince  the  world  feems  to  have  acquiefed  in  the  mode 
of  inveftigation  of  general  laws  by  experiment  and 
obfervation,  and  to  agree  that  this  is  all  the  know¬ 
ledge  that  we  can  acquire  of  any  fubjeCt  whatever,  it 
is  to  be  expected  that  this  branch  of  philofophical  dif- 
cuflion  will  attain  the  fame  degree  of  improvement 
(eftimated  by  the  coincidence  of  the  doCtrines  with 
faCt  and  experience)  that  has  been  attained  by  fome 
others. 

The  occupations,  however,  of  ordinary  life  have 
oftener  direCted  our  efforts  towards  material  objedts, 
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were  originally  implied  in  the  maxims  and  precepts  of 
thole  arts,  till  feparated  from  them  by  the  curious 
fpeculatift,  the  knowledge  of  the  material  fyftem  of 
nature  was  poffeffed  in  detached  feraps  by  the  pradli- 
tioners  in  the  various  arts  of  life  long  before  the  natu¬ 
ral  philofopher  thought  of  colle&ing  them  into  a  body 
of  fcientific  dodlrines.  But  there  have  not  been  want¬ 
ing  in  all  ages  men  of  curiofity  who  have  been  (truck 
by  the  uniformity  of  the  operations  of  nature  in  the 
material  world,  and  were  eager  to  difeover  their 
caufes. 

Accordingly,  while  the  moralifts  and  metaphyficians 
turned  their  whole  attention  to  the  phenomena  of 
mind,  and  have  produced  the  fciences  of  pneumatolo- 
gy,  logic,  ethics,  jurifprudence,  and  natural  theology, 
thefe  obfervers  of  nature  have  found  lufficient  employ¬ 
ment  in  confidering  the  phenomena  of  the  material 
world. 

The  bodies  of  which  it  confifts  are  evidently  con- 
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neCted  by  means  of  thofe  properties  by  which  we  Introduc- 
obferve  that  they  produce  changes  in  each  other’s  ft-  ,  tl0n- 
tuation.  This  affemblage  of  objefts  may  therefore  be  v~  J 
juftly  called  a  fyftem.  We  may  call  it  the  MATERIAL  The  nature 
system.  It  is  frequently  termed  nature  •,  and  the  of  the  ma- 
terms  NATURAL  APPEARANCES,  natural  causes,  na-  terial  fy- 
tural  laws,  have  been  generally  reftriCted  to  thofe 
which  take  place  in  the  material  fyftem.  This  re-  nition  of 
ftriCtion,  however,  is  improper,  becaufe  there  is  no  dif-  that  and 
ference  in  the  manner  in  which  we  form  our  notions  other 
of  thofe  laws,  and  reafon  from  them,  both  with  re- terms" 
fpeCt  to  mind  and  body.  Or  if  there  is  to  be  any 
reftriCiion,  and  if  any  part  of  the  ftudy  of  the  univerle 
is  to  be  excluded  in  the  application  of  thefe  terms,  it 
is  that  part  only  which  conliders  moral  obligation,  and 
rather  treats  of  what  ought  to  be  than  of  what  is.  As 
has  been  already  obferved,  there  is  a  confiderable  dif¬ 
ference  in  the  language  which  muft  be  employed  j  but 
ftill  there  is  nOn£  in  the  principles  of  inveftigation.  - 
We  have  no  proof  for  the  extent  of  any  moral  law 
but  an  appeal  to  the  feelings  of  the  hearts  of  men,  indi¬ 
cated  by  the  general  laws  or  faCts  which  are  obferved  in 
their  aCtions.  ^ Q  . 

But  this  is  only  a  queftion  of  the  propriety  of  lan-  The  unre- 
guage.  And  no  great  inconvenience  would  arife  from  ftridted 
the  reftriCiion  now  mentioned  if  it  were  fcrupuldufly  ^ich^ome 
adhered  to but  unfortunately  this  is  not  always  the  0f  thefe 
cafe.  Some  authors  ufe  the  term  natural  law  to  eX-  terms  are 
prefs  every  coincidence  of  faCt  j  and  this  is  certainly  ufed,  and 
the  proper  ufe  of  the  term.  The  French  writers  ge- ^  ^afl  cort" 
iierally  ufe  the  term  loi  phyjique  in  this  enlarged  fenfe.  ^  cn 
But  many  authors,  milled  by,  or  taking  advantange  of, 
the  ambiguity  of  language,  after  having  eftablifhed  a 
law  founded  on  a  copious  and  perhaps  unexcepted  in¬ 
duction  of  the  phenomena  of  the  material  fyftem  (iri 
which  cafe  it  mult  be  confidered  in  its  reftriCted  fenfe), 
have,  in  their  explanation  of  phenomena,  extended 
their  principle  much  farther  than  the  induction  on 
which  they  had  founded  the  exiftence  of  the  phylical 
law.  They  have  extended  it  to  the  phenomena  of 
mind,  and  have  led  their  followers  into  great  and  dan¬ 
gerous  miftakes.  Languages,  like  every  other  pro¬ 
duction  of  human  (kill,  are  imperfeCt.  They  are  de¬ 
ficient  in  terms,  and  are  therefore  figurative.  The 
moft  obvious,  the  molt  frequent,  and  the  molt  inte- 
refting  ufes  of  language,  have  always  producefl  the 
appropriated  terms,  and  the  progrefs  of  cultivation  has 
never  completely  fupplied  new  ones.  There  are  cer¬ 
tain  analogies  or  refemblances,  or  certain  affociations 
of  ideas,  fo  plain,  that  a  term  appropriated  to  one 
Very  familiar  objeCt  will  ferve  to  fuggeft  another  ana¬ 
logous  to  it,  when  aided  by  the  concomitant  cirCum- 
ftances  of  the  difeourfe  •,  and  this  with  fufficient  pre- 
cilion  for  the  ordinary  purpofes  of  focial  communica¬ 
tion,  and  without  leading  us  into  any  confiderable 
miftakes :  and  it  is  only  the  rare  and  refined  difquifi- 
tions  of  the  curious  fpeculatift  that  bring  the  poverty 
and  imperfeClion  of  language  into  view,  and  make  us 
wilh  for  words  as  numerous  as  our  thoughts.  There 
is  hardly  a  fentence,  even  of  common  difcoUrfe,  in 
which  there  are  not  fever&l  figures  either  of  fingle 
words  or  of  phrafes  j  and  when  very  accurate  diferimi- 
ftation  is  required,  it  is  almoft  impoflible  to  find  words 
or  phrafes  to  exprefs  diffinCtions  which  we  clearly  feel. 

We  believe  it  impoflible  to  exprefs,  by  the  fcanty  vo¬ 
cabulary 
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cabulary  of  trie  Hebrews,  the  nice  diftin&ions  of 
thought  which  are  now  familiar  to  the  European  phi- 
lofopher.  I11  nothing  dees  this  imperfection  of  lan¬ 
guage  appear  fo  remarkably  as  in  what  relates  to  mind. 
Being  a  late  fubjeCt  of  feparate  difcuflion,  and  intereft- 
ing  only  to  a  few  fpeculatifts,  wre  have  no  appropriated 
vocabulary  for  it  3  and  all  our  difquifitions  concerning 
its  operations  are  in  continual  metaphor  or  figure,  de¬ 
pending  on  very  flight  analogies  or  refemblances  to 
the  phenomena  of  the  material  world.  This  makes 
the  utmoft  caution  neceffary  3  and  it  juftifies  the  Bri- 
tifh  philofophers,  who  have  been  the  moll  fuccefsful 
in  profecuting  the  ftudy  of  the  intellectual  fyftem,  for 
having,  almoft  without  exception,  reltriCted  the  terms 
natural  laws,  natural  enufes,  natural  phllofophy,  and 
fuch  like,  to  the  material  fyftem.  With  us  pneuma- 
tology  makes  no  part  of  phyfics.  And  we  may  ven¬ 
ture  to  affirm,  that  the  fciences  have  fared  better  by 
the  reitriCtion  of  the  terms.  In  no  country  has  the 
fpirit  of  liberal  difeuffion  been  more  encouraged  and 
indulged  than  in  Britain;  and  her  philofophers  have 
been  equally  eminent  in  both  branches  of  fcience. 
Their  performances  in  ethics,  jurlfprudence,  and  na. 
tural  theology,  are  confidered  by  all  our  neighbours  as 
the  fountains  of  knowledge  on  thefe  fubjeCts 3  and 
Locke  and  Clarke  are  names  no  ]efs  familiar  on  the 
continent  than  Newton.  The  licentious  and  degrading 
doCtrines  of  the  Gallican  fchool  have  as  yet  made  little 
impreflion  here  3  and  man  is  Hill  confidered  among  us  as 
a  glorious  creature,  born  to,  and  fitted  for,  the  nobleft 
profpeCts. 

_  Phyfics,  then,  is  with  us  the  fludy  of  the  material 

phyfics  de-  fyftem,  including  both  natural  hiftoiy  and  pliilofophy. 
generally  ^e^term  is  not  indeed  very  familiar  in  our  language  ; 
underftood  anc^  *n  place  physic  us  and  difeiplina  physic  a ,  we  more 

in  Britain,  generally  ufe  the  terms  naturalijl  and  natural  knowledge. 
The  term  natural  pliilofophy ,  in  its  common  acceptation, 
is  of  lefs  extent.  The  field  of  phyfical  inveftigation  is 
ftill  of  prodigious  extent  3  and  its  different  quarters  re¬ 
quire  very  different  treatments,  make  very  different  re¬ 
turns,  and  accordingly  have  engaged  in  their  particular 
cultivation  perfons  of  very  different  talents  and  taffes.  It 
is  of  fome  importance  to  perceive  the  diftinCHons, 
and  to  fee  how  the  wants  and  propenfities  of  men  have 
led  them  into  the  different  paths  of  inveftigation  ; 
for,  as  has  been  more  than  once  obferved,  all  fciences 
have  fprung  from  the  humble  arts  of  life,  and  both 
go  on  improving  by  means  of  a  clofe  and  conftant  cor- 
refpondence. 

All  the  phenomena  of  the  material  fyftem  may 
be  arranged  into  two  claffes,  diftinguilhed  both  by 
their  objeds  and  by  the  proper  manner  of  treating 
them.  • 

The  fir  ft  clafs  comprehends  all  the  appearances  which 
are  exhibited  in  the  fenfihle  motions  of  bodies,  and  their 
actions  on  each  other  ^xo&ucmg  fenfble  motion . 

The  fecond  clafs  comprehends  the  appearances  which 
are  exhibited  in  the  infenfihle  motions  and  adions  of  the 
invifible  particles  of  matter. 

- r_„  <  Of  the  phenomena  of  the  firft  clafs  we  have  examples 

ofrhofeof  in  the  planetary  motions,  the  motions  of  heavy  bodies, 
clafs  r  ^le  phenomena  of  impulfe,  the  motions  and  adions  of 
machines,  the  preffure  and  motions  of  fluids,  the  fenfible 
actions  of  magnetical  and  eledrical  bodies,  and  the  mo¬ 
tions  of  light. 
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We  have  examples  of  the  fecond  clafs  in  the  pheno-  Introduc- 
mena  of  heat  and  mixture,  and  thofe  exhibited  in  the  ,  ^°n- 

growth  of  animals  and  vegetables,  and  many  pheno- 
mena  of  folid,  fluid,  magnetical,  eledrical,  and  lumi-and  of  thofe 
nous  bodies,  in  which  no  change  of  place  can  be  ob-ofthefe- 
ferved.  cond. 

Thus  it  appears  that  there  is  a  diftindion  in  the  phe-^, . 
nomena  luihciently  great  to  warrant  a  divihon  of  the  rangement 
ftudy,  and  to  make  us  exped  a  more  rapid  improve- is  appa- 
menl  by  this  divifion.  Nay,  the  divifion  has  been  rent]y  ba¬ 
rnacle  by  nature  itfelf,  in  the  acquaintance  which  mentural‘ 
have  attained  with  her  operations  without  ftudy,  be¬ 
fore  fcience  appeared,  and  while  art  conftituted  all  our 
knowledge.  36 

Before  man  had  recourfe  to  agriculture  as  the  moft  Of  the  pro¬ 
certain  means  of  procuring  fubfifttnee,  our  acquaintance 
with  external  fubftances  w^as  principally  that  of  the  na- ^ 
tural  hiftorian  3  confifting  of  a  know  ledge  of  their  fitnefs  ages, 
for  food,  medicine,  or  accommodation,  their  places  of 
growth  or  habitation,  and  the  means  of  procuring  them,  37 
depending  on  their  manner  of  life  or  exiftence.  It  le- The  origin 
quired  a  ftudied  attention  to  thefe  circumftances  to  give  ^dewi- 
rife  to  agriculture,  which  therefore  generally  made  its 
appearance  after  men  had  been  in  the  pradice  of  keep-and  che-  *  ' 
ing  flocks  3  by  which  means  they  were  more  at  their  miftry. 
eafe,  and  had  fome  leifure  to  attend  to  the  objeds 
around  them,  and  in  particular  to  thefe  circumftances  of 
foil  and  vreather  which  affeded  the  growth  of  their 
pafture. 

When  agriculture  and  a  rude  medicine  w-ere  thus  efta- 
blifhed,  they  were  the  firft  arts  which  had  their  founda- 
tion  in  a  fystem  of  laws ,  by  which  the  operations  of  na¬ 
ture  were  obferved  to  be  regulated  3  and  with  thefe  arts 
we  may  begin  the  general Jludy  of  nature ,  which  was 
thus  divided  into  two  different  branches. 

The  rude  phyfician  would  be  at  firft  a  colledor  of 
fpecifes  ;  but  by  degrees  he  wrould  obferve  refemblances  - 
among  the  operations  of  his  drugs,  and  would  clafs  them 
according  to  thefe  refemblances.  He  would  thus  come 
to  attend  lefs  to  the  drug  than  to  its  mode  of  operation  3 
and  would  naturally  fpeculate  concerning  the  connection 
between  the  operation  and  the  economy  of  animal  life. 

His  art  now  becomes  a  fcientinc  fyftem,  conneded  by- 
principle  and  theory,  all  proceeding  on  the  obfervation 
of  changes  produced  by  one  kind  of  matter  on  another, 
but  all  out  of  fight.  The  frequent  recourfe  to  the  vege¬ 
table  kingdom  for  medicines  wrould  caufe  him  to  attend 
much  more  minutely  to  the  few'  plants  which  he  has  oc- 
cafion  to  ftudy  than  the  huffiandman  can  do  to  the  mul¬ 
titude  he  is  obliged  to  rear.  The  phyfician  muft  learn 
to  think,  the  huffiandman  to  work.  An  analogy  be¬ 
tween  the  economy  of  animal  and  vegetable  life  could 
hardly  tail  to  engage  the  attention  of  the  phyfician,  and 
wrould  make  him  a  botanift,  both  as  a  claflifier  of  plants 
and  as  a  philofopher. 

He  would  naturally  exped  to  unite  the  fervices  of  his 
drugs  by  .combining  them  in  his  recipes,  and  would  be 
furprifed  at  his  difappointments.  Cuiious  and  unexped- 
ed  changes  wTould  frequently  occur  in  his  manipulations  : 
the  fenfible  qualities,  and  even  the  external  appearances 
of  his  fimples,  would  be  often  changed,  and  even  invert¬ 
ed  by  their  mixture  3  *  and  their  medicinal  properties 
would  frequently  vanifti  from  the  compound,  and  new 
ones  be  induced.  Thefe  are  curious,  and  to  him  inte- 
refting  fads  3  and  he  would  naturally  be  inquifitive  af¬ 
ter.  t 
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ter  the  principles  which  regulate  thefe  changes.  His 
f  fkill  in  this  would  by  degrees  extend  beyond  the  imme¬ 
diate  ufe  for  the  knowledge  ;  and  the  more  curious  fpe- 
culatifl  would  lay  the  foundations  of  a  moft  extenfive  and 
important  fcience,  comprehending  all  the  phenomena  bf 
heat  and  mixture. 

Along  with  this,  and  fpringing  from  the  fame  fource, 
another  fcience  mull  arife,  contemplating  the  appear¬ 
ances  of  animal  and  vegetable  life,  and  founded  on  a 
careful  obfervation  and  accurate  defcription  of  the  won¬ 
derful  machine.  The  moil  incurious  of  men  have  in  all 
ages  been  affeted  by  the  difplays  of  wifdom  and  contri¬ 
vance  in  the  bodies  of  animals,  and  immediately  enga¬ 
ged  in  inveiligation  into  the  ufes  and  funtions  of  their 
various  parts  and  organs;  The  phenomena  have  been 
gradually  difcriminated  and  arranged  under  the  various 
heads  of  nutrition,  concotion,  fecretion,  abforption,  af« 
fimilation,  rejection,  growth,  life,  decay,  difeafe,  and 
death  \  and,  in  conformity  to  the  dotrines  which  have 
with  greater  or  lefs  evidence  been  eilablifhed  on  thefe 
fubjets,  the  ation  of  medicines,  and  the  whole  practice 
of  phyfic  and  furgery,  has  been  eftablifhed  in  the  form 
of  a  liberal  or  fcientific  art. 

The  hufbandman  in  the  mean  time  mull  labour  the 
ground  which  lies  before  him.  He,  too,  is  greatly  in- 
tereiled  in  the  knowledge  of  the  vegetable  economy,  aftd 
forms  fome  fyflems  on  the  fubjet  by  which  he  regulates 
his  labours  :  but  he  fees,  that  whatever  is  the  nature  of 
vegetable  life,  he  mull  work  hard,  and  he  fearches  a- 
bout  for  every  thing  which  can  tend  to  diminifh  his  la¬ 
bour.  The  properties  of  the  lever,  the  wedge,  and  the 
inclined  plane,  foon  become  familiar  to  him  \  and  with¬ 
out  being  able  to  tell  on  what  their  efficacy  depends,  he 
ufes  them  with  a  certain  fagacity  and  eflfet.  The 
flrength  of  timber,  the  preffure  and  force  of  water,  are 
daily  feen  and  employed  by  him  and  other  artifans  who 
labour  for  their  mutual  accommodation  5  and  fome  rude 
principles  on  thefe  fubjets  are  committed  to  memory. 
Many  tools  and  fimple  machines  are  by  this  time  fami¬ 
liar  \  and  thus  the  general  properties  of  matter,  and  the 
general  laws  of  the  actions  of  bodies  on  each  other,  be¬ 
come  gradually  matter  of  obfervation  and  refletion  5 
and  the  practical  mechanic  will  be  frequently  improving 
his  tools  and  machines.  The  general  aim  is  to  produce 
a  greater  quantity  of  work  by  the  fame  exertion.  The 
attempts  to  improvement  will  be  aukward,  and  frequent¬ 
ly  unfuccefsfiil.  When  a  man  finds,  that  by  increafing 
the  length  of  his  lever  he  increafes  his  power  of  over¬ 
coming  a  refiftance,  a  fmall  degree  of  curiofity  is  fuffi- 
cient  to  make  him  inquire  in  what  proportion  his  advan¬ 
tage  increafes.  When  he  finds  that  a  double  length 
gives  him  a  double  energy,  he  will  be  furprifed  and  mor¬ 
tified  to  find,  that  at  the  end  of  the  day  he  has  not  per¬ 
formed  twice  the  quantity  of  work  :  but,  after  much  ex¬ 
perience,  he  will  learn  that  every  increafe  of  energy,  by 
means  of  a  machine,  is  nearly  compenfated  by  an  in¬ 
creafe  of  time  in  the  performance  of  his  talk  \  and  thus 
one  of  the  great  and  leading  principles  of  practical  me¬ 
chanics  was  inculcated  in  a  manner  not  to  be  forgotten, 
and  the  pratical  mechanic  was  brought  to  fpeculate 
about  motion  and  force,  and  by  gradual  and  eafy  fleps 
the  general  laws  of  fimple  motions  were  eftablifhed. 

It  is  evident  that  thefe  fpeculations  cannot  be  carried 
on,  nor  any  confiderable  knowledge  acquired,  without 
fome  acquaintance  with  the  art  of  meafurement ;  and 
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the  very  queflions  which  the  mechanic  wifhes  to  folve,  tntroduc- 
prefuppofe  fome  advances  in  this  art,  which  in  procefs  of,  tion* 
time  refined  itfelf  into  mathematics,  the  moll  perfect  of 
all  the  fciences.  All  the  phenomena  of  fenfible  motion 
afford  employment  to  the  mathematician.  It  is  perform¬ 
ed  in  a  double  or  triple  time,  through  a  double  or  triple 
fpace,  by  a  double  or  triple  body,  by  the  exertion  of  a 
double  or  triple  force,  produces  a  double  or  triple  effet, 
is  more  to  the  right  or  to  the  left,  upwards  or  down¬ 
wards,  &c.  In  fhort,  every  affetion  of  motion  is  an 
object  of  mathematical  difcuflion.  Such  a  fcience  mufl 
have  appeared  ere  now  in  the  form  of  an  art,  in  confe- 
quencb  of  the  mutual  tranfations  of  men.  Thefe  among 
an  uncultivated  people  are  chiefly  in  the  way  of  barter* 

If  I  want  com  from  a  peafant,  and  have  nothing  to  give 
for  it  but  the  cloth  which  I  have  made,  we  mufl  fall  on 
fofcie  way  of  adjufling  our  terms  in  refpet  of  the  quan¬ 
tity.  We  fhould  foon  difcover  that  the  length,  and 
breadth,  and  depth,  of  the  box  or  bag,  were  equally 
important  5  and  it  was  not  difficult  to  fee,  that  if  any  of 
them  were  doubled  or  tripled,  the  quantity  of  grain 
would  be  fo  too  5  if  two  of  them  were  doubled,  the  grain 
would  be  quadrupled  $  and  if  all  the  three  were  doubled 
the  quantity  of  grain  would  be  increafed  eight  times : 
the  fame  thing  would  be  obferved  with  refpet  to  my 
cloth.  By  fuch  tranfations  as  thefe,  a  few  of  the  pro¬ 
perties  of  plane  and  folid  numbers  and  figures  would  be¬ 
come  known,  and  the  operations  of  multiplication  and 
divifion,  where  arithmetic  is  combined  with  geometry  : 
and  daily  obfervation  {hows  us,  that  the  more  abflrufe 
properties  of  number  and  figure,  which  to  the  generality 
of  mankind  are  fo  infignificant,  lay  hold  on  the  fancy  of 
fome  individuals  with  fuch  force,  as  to  abflrat  them 
from  every  other  intellectual  entertainment,  and  are  flu- 
died  with  a  keennefs  and  perfeverance  almofl  unequalled 
in  any  other  walk  of  fcience*  To  mofl  men  the  per¬ 
formance  of  a  .machine  is  a  more  attra&ive  object  than 
the  properties  of  a  figure,  and  the  property  of  a  figure 
more  entertaining  than  that  of  a  number  5  but  the  fact 
feems  to  have  been  otherwife.  Before  Pythagoras  had 
invented  the  theorem  that  bears  his  name  (fee  Philoso¬ 
phy,  N°  15.  and  note  h),  and  which  is  among  the  firfl 
elements  of  geometry,  he  had  reformed  the  Grecian  mu- 
fic  by  the  addition  of  a  note  to  their  fcale,  and  this,  addi¬ 
tion  proceeds  on  a  very  refined  fpeculation  on  the  pro¬ 
perties  of  numbers  \  fo  that  among  the  Greeks  arithme¬ 
tic  mufl  have  made  confiderable  progrefs,  while  geome¬ 
try  was  yet  in  its  cradle  :  and  we  know  to  what  aflonifh- 
ing  length  they  profecuted  the  fcience  of  pure  geometry, 
while  their  knowledge  of  mechanical  principles  was  al¬ 
mofl  nothing.  Alfo  the  Arabs  hardly  made  any  addi¬ 
tion  to  the  geometry  of  the  Greeks,  if  they  did  not  ra¬ 
ther  almofl  completely  forget  it ;  whilfl  they  improved 
their  arithmetic  into  algebra,  the  mofl  refined  and  ab- 
ftrated  branch  of  human  know  ledge.  There  is  fuch  a 
diflance,  in  point  of  fimplicity,  between  pure  mathema¬ 
tics  and  the  moft  elementary  mechanics,  that  the  former 
continued  to  make  rapid  fleps  to  improvement  in  more 
modern  times,  while  the  latter  languifhed  in  its  infancy, 
and  hardly  deferved  the  name  of  fcience  till  very  lately, 
when  the  great  demand  for  it,  by  the  increafe  and  im¬ 
provement  in  manufactures,  both  interefled  many  in  the 
fludy,  and  facilitated  its  progrefs,  by  the  multitude  of 
machines  which  were  contriving  on  all  hands  by  the 
manufacturers  and  artifans ;  and  even  at  prefent  it  mufl: 

be 


PHY 

Introchic-  be  acknowledged,  that  It  is  t6  them  that  we  are  indebted 
tlon*  for  almoft  every  new  invention  in  mechanics,  and  that 
"  v  n"  the  fpeculatift  feldom  has  done  more  than  improve  the 
invention,  by  exhibiting  its  principles,  and  thus  enabling 
the  artift  to  corredl  its  imperfedlions  j  and  now  fcience 
and  art  go  hand  in  hand,  mutually  giving  and  receiving 
affiftance.  The  demands  of  the  navigator  for  mathema¬ 
tical  and  aftronomical  knowledge  have  dignified  thefe 
Sciences  *,  and  they  are  no  longer  the  means  of  elegant 
amufemcnt  alone,  but  merit  the  munificence  of  princes, 
who  have  ere£led  obfervatories,  and  furnifhed  voyages 
of  difcovery,  where  the  mathematical  fciences  are  at  the 
fame  time  cherifhed  and  applied  to  the  moft  important 
purpofes. 

This  fliort  fketch  of  what  may  be  called  the  natural 
hijlonj  of  physical fciences  will  not,  we  hope,  be  thought 
improper  or  unprofitable.  It  tends  to  confirm  an  after- 
tion  often  alluded  to,  that  the  profecution  of  the  ftudy 
o  1 nature  will  be  more  fuccefsful,  if  we  imitate  her  mode 
of  proceeding,  and  divide  the  labour.  It  will  be  ftill 
further  confirmed  by  attending  to  the  fcientific  differ¬ 
ence  of  the  phenomena,  which  marks  out  a  different 
mode  of  proceeding,  and  a  difference  in  the  knowledge 
which  wre  ftiall  ultimately  acquire,  after  our  moil  fuc- 
cefsfnl  refearches. 

Thereon-  k°th  c^a^*es  phenomena  already  diftinguiftied 

nesting  (N°  6.)  we  muff  grant,  that  the  principle  which  con- 
principle  of  ne£fo  the  pairs  of  concomitant  events,  rendering  the  one 
concomi-  the  infeparable  companion  of  the  other,  is  totally  un- 
!ant  nts  known  to  us,  becaufe  it  is  not  the  immediate  obje&  of 
unknown.  our  Perception. 

4 1  But  in  the  phenomena  of  the  firft  clafs,  we  fee  the 

In  the  firft  immediate  exertion  of  this  principle,  whatever  it  may  be  ; 
ever’  thT "  we  Can  °^^erve  t^ie  exerti°n  with  accuracy  5  we  can  de- 
exertion  of  termine  hs  kind  and  degree,  which  are  the  figns  and 
this  prin-  meafures  of  the  kind  and  degree  of  the  unperceived 
caufe.  This  exertion,  being  always  fome  modification 
of  motion,  allows  us  to  call  in  the  aid  of  mathematical 
knowledge,  and  thus  to  afeertain  with  the  precifion  pe¬ 
culiar  to  that  fcience  the  energy  of  the  catrfe,  judging  of 
the  tendency  and  quantity  by  the  tendency  and  the 
quantity  of  the  obferved  effeft. 

But  in  the  fecond  clafs  of  phenomena  the  cafe  is  very 
the  fecond :  different.  *n  the  operations  of  chemiftry,  for  inftance, 
the  immediate  exertion  of  the  caufe  is  not  perceived  :  all 
that  we  obferve  is  the  affemblage  of  particles  which  ob¬ 
tains  before  mixture,  and  that  which  takes  place  when 
it  is  completed,  and  which  we  confider  as  its  refult. 
The  procedure  of  nature  in  producing  the  change  is  un- 
feen  and  unknown.  The  fteps  are  hid  from  our  obfer- 
vation.  We  are  not  only  ignorant  of  the  caufe  which 
determines  one  particle  of  our  food  to  become  a  part  of 
our  body  while  others  are  reje&ed,  but  wre  do  not  fee 
the  operation.  We  are  not  only  ignorant  of  the  caufe 
which  determines  a  particle  of  vitriolic  acid  to  quit  the 
foftil  alkali  with  wrhich  it  is  united  in  Glauber  fait,  and 
to  attach  itfelf  to  a  particle  of  magnefia  already  united 
with  the  muriatic  acid,  which  alfo  quits  it  to  unite  with 
the  alkali,  but  we  do  not  fee  the  operation.  The  par¬ 
ticles  and  their  motions  are  not  the  objeefts  of  our  fenfesj 
and  all  that  we  fee  is  the  Epfom  fait  and  common  fait 
feparated  from  the  water  in  which  we  had  formerly  dif- 
folved  the/  fal  mirabile  and  the  muriated  magnefia.  The 
motions,  which  are  the  immediate  effects  of  the  changing 
caufes,  and  therefore  their  only  indications ,  ch'rafterif- 
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tics,  and  meafures ,  fitted  to  fhow  their  nature,  are  hid  Introduc- 
from  our  viewr.  tion* 

Our  knowledge  therefore  of  thefe  phenomena  muff  be  '  * 

lefs  perfeft  than  that  of  the  phenomena  of  the  former  And  therc- 
clafs  \  and  we  muff  here  content  ourfelves  with  the  dif-  fore  the 
covery  of  more  remote  relations  and  remote  caufes,  and  phenorae- 
with  our  ignorance  of  the  very  powers  of  nature  ky  faft 

which  thefe  changes  are  brought  about,  and  which  are  are  iefs  U:i- 
cognofcible  only  by  their  immediate  effe&s,  viz.  the  mo-  derftood. 
tions  which  they  produce  unfeen.  The  knowledge 
which  we  do  really  acquire  is  fomewhat  fimilar  to  what 
the  mechanical  philofopher  has  acquired  when  he  has  * 
difeovered,  by  many  experiments  and  inveftigations,  that 
magnets  attra£i  each  other  by  their  diiiimilar  poles, 
and  repel  each  other  by  their  fimilar  poles,  and  do  not 
adl  at  all  on  any  bodies  but  loadftones  and  iron.  Here 
we  leave  undifeovered  all  that  is  moft  curious  in  the  phe¬ 
nomenon,  viz.  how  thefe  attractions  and  repultions  are 
produced  5  and  even  here  the  magnetical  philofopher 
has  the  advantage  of  feeing  the  agents  and  the  opera- 

tion*  .  .  44 

But  philofophers  attending  to  this  circumftance,  Though 

that,  even  in  thefe  cafes,  the  changes  are  produced  by  forTie  phita- 
motions,  or  confift  in  motions,  bowevei  unperceived 
thefe  may  be,  have  concluded,  that  the  laws  according  tempted 
to  which  nature  operates  in  producing  thefe  changes  to  explain 
are  fimilar  to  the  laws  which  regulate  her  operations  in’h.  m  by 
the  fenfible  actions  of  bodies,  or  are  included  in  them  ; the 
and  that  the  motions,  though  unfeen,  and  the  moving  motion- 
forces,  are  perfe&ly  fimilar.  They  have  therefore  em-  '  * 

ployed  fimilar  modes  of  inveftigation,  applying  the  laws 
of  impulfe,  and  calling  in  the  aid  of  mathematical  know¬ 
ledge. 

Of  this  wre  have  many  examples  in  the  writings  of 
Dr  Freind,  Keil,  Bernouilli,  Hellham,  Boerhaave,  Hart¬ 
ley,  and  others,  who  have  delivered  theories  of  fermen¬ 
tation,  folution,  precipitation,  cryftallization,  nutrition, 
fecretion,  mufcular  a&ion,  nay  even  of  fenfation  and 
intelligence,  founded,  as  they  think,  on  the  laws  of  mo¬ 
tion,  and  illuftrated  and  fupported  by  mathematical  rea¬ 
foning.  Lord  Bacon  himfelf,  that  careful  and  fagaci- 
ous  diftinguiftier  of  intelledhial  operations,  has  gone  in¬ 
to  the  fame  track  in  his  explanation  of  the  phenomena 
of  fire  and  combuftion  :  and  Sir  Ifaac  Newton  has 
made  feveral  attempts  of  the  fame  kind,  although  with 
peculiarities  which  always  chara&erife  his  difeuftions, 
and  make  them  very  different  from  thofe  of  an  inferior 
clafs. 

But  the  fuccefs  of  thefe  philofophers  has  hitherto  been  but  their 
very  difeouraging :  indeed  they  had  no  title  to  expeft  attempts 
any  j  for  their  w^hole  trains  of  reafoning  have  proceeded  have  beeR 
on  analogies  which  w^ere  not  obferved,  but  affirmed  or^fucce^* 
fuppofed  w  ithout  any  authority.  There  is  not  that  firm-  U  ‘ 
parity  in  the  phenomenon,  or  in  the  vifible  effedl,  which 
is  abfolutely  neceffary  for  a  fuccefsful  reafoning  by  ana¬ 
logy.  We  do  not  obferve  any  local  motion,  any  change 
of  t  face,  which  alone  enables  us  to  reafon  mathemati¬ 
cally  on  the  fubjedh  And  to  make  the  cafe  defperate, 
this  ill-founded  analogy  has  been  mixed  with  hypothefes 
completely  gratuitous.  Certain  forms  have  been  alfign- 
ed  to  the  particles,  and  certain  modes  of  a&ion  have 
been  laid  down  for  them,  for  whofe  reality  wp  have  not 
the  leaft  argument  or  indication  :  and  to  complete  the 
matter,  thefe  fancied  forms  and  laws  of  a£lion  have  been 
fiich  as  are  either  felf-contradiftory  and  inconfiftent,  or 
3  H  they 
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Introduc-  they  have  been  fuch  as,  if  allowed  to  aX  in  a  way  ana- 
t  t*on-  logous  to  what  we  obferve  in  the  fenftble  motions  of  bo- 

- - v—  dies,  would  produce  effeXs  totally  different  from  thofe 

which  are  obferved.  Thefe  atomical  theories,  as  they 
are  called,  tranfgrefs  every  rule  of  philofophical  difcul- 
fton,  and  even  the  beft  of  them  are  little  better  than 
t riding  amufemcnts.  By  far  the  greateft  part  of  them 
only  ferve  to  raife  a  fmile  of  pity  and  contempt  in  every 
perfon  at  all  acquainted  with  mechanical  philofophy. 
Whenever  we  fee  an  author  attempting  to  expbki  thefe 
hidden  operations  of  nature  by  inviiible  duids,  by  aethers, 
by  colliiions,  and  vibrations,  and  particularly  it  we  fee 
him  in  reducing  mathematical  reafonings  into  fuch  ex¬ 
planations — the  beft  thing  we  can  do  is  to  (hut  the  Book, 
and  take  to  fome  other  fubject.  That  we  may  not  be 
thought  to  fpeak  prefumptuoufly  on  this  occafion,  we 
only  beg  leave  to  remind  our  readers,  that  the  united 
knowledge  of  tire  molt  eminent  mathematicians  of  Eu¬ 
rope  has  not  yet  been  able  to  give  any  thing  more  than 
an  approximation  to  the  iolution  of  the  problem  of  three 
bodies  ;  that  is,  to  determine  with  accuracy  the  motions 
of  three  particles  of  matter'aXing  ori  each  other  in  the 
fimpleft  of  all  pofhhle  manners,  viz.  by  forces  varying 
as  the  fquares  of  the  diftances  inverlely  :  and  the  vibra¬ 
tions  of  elaftic  bodies,  of  any  but  the  very  fimpleft  pof- 
fible  forms,  are  to  this  day  beyond  the  reach  of  invefti- 
gation.  WhaJ  then  fhould  be  our  expeXations  in  cafes 
where  millions  of  particles  are  aXing  at  once,  of  forms 
unobferved,  and  with  forces  unknown,  and  where  the 
objeX  is  not  a  determination  of  an  average  refult  of  ma¬ 
ny,  where  the  precife  ftate  of  an  individual  particle  need 
not  be  known,  but  where  it  is  this  very  precife  ftate  of 
each  fingle  particle  that  we  want  to  know  ?  What  can 
£  it  be  but  uncertainty  and  miftake  ? 

The  advan-  Notwithftanding  thefe  dilcouraging  circumftances,  we 
tage  de-  mull  obferve  that  this  kind  of  inquiry  has  greatly  im- 

rivedin  proved  of  late  years,  along  with  the  improvement  and 

cXadorn  exten^on  °f  mathematical  philofophy,  and  ftnee  philo- 
from  ma-  fophers  have  given  over  their  inceffant  attempts  to  ex- 
thematical  plain  every  thing  by  impulfe  j  and  we  need  not  defpair 
philoiophy.  of  making  ftill  farther  advances,  if  wTe  will  content  our- 
felves  with  going  no  farther  than  Newton  has  done  in 
his  explanation  of  the  planetary  motions.  He  has  im¬ 
mortalized  his  own  name,  and  has  added  immenfely  to 
our  ftock  of  ufeful  knowledge  :  yet  he  has  flopped  fhort 
at  the  difeovery  of  the  faX  of  univerfal  gravitation  5  and 
all  wTho  have  endeavoured  to  explain  or  account  for  this 
faa  have  only  expofed  themfelves  to  pity.  We  may  per¬ 
haps  be  one  day  able  to  demonftrate  from  the  phenome¬ 
na  that  the  particles  of  matter  have  certain  mutual  ten¬ 
dencies  to  or  from  each  other,  exerted  according  to  fix¬ 
ed  or  invaried  rules  \  and  from  thefe  tendencies  we  may 
be  able  to  explain  many  other  phenomena,  and  prediX 
the  confequenccs,  with  as  much  certainty  and  evidence 
as  an  aftronomer  calculates  a  future  eclipfe.  This  would 
be  a  great  acquifition,  and  perhaps  more  is  impoflible  : 
and  the  road  to  this  has  been  hinted  by  Sir  Ifaac  New¬ 
ton,  wrho  has  expreffed  his  fufpicion,  that  as  the  great 
movements  of  the  folar  fyftem  are  regulated-by  univerfal 
gravitation,  fo  the  mutual  aXions  of  the  particles  of  mat¬ 
ter  are  produced  and  regulated  by  tendencies  of  a  fimilar 
kind,  cqunlhj  but  not  more  inexplicable,  and  of  wdiich 
the  laws  of  aXion  are  to  be  difeovered  by  as  careful  an 
attention  to  the  phenomena,  and  by  the  fame  patient 
thinking,  which  he  has  employed  on  the  planetary  mo- 
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tiohs.  And  a  beautiful  introduction  to  tills  new  and  al-  Introduc- 
moft  unbounded  field  of  inquiry  has  been  given  us  by  ti  n- 
the  celebrated  Abbe  Bofccvich,  in  his  Theory  of  Natu-  1  y— ^ 

ral  Philofophy*  where  he  has  fhown  how  fucli  mutual 
tendencies,  in  every  ultimate  particle  of  matter, 

and  modified  by  conditions  that  are  highly  probable, 
nay  alinoft  demonftrable,  will  not  only  produce  the  fen^ 
fible  forms  of  folidity,  hardnefs,  el  aft  icily,  ductility,  ftui- 
dity,  and  vapour,  under  an  inconceivable  «*riely  of  iub- 
ordinate  appearances,  and  the  obterved  laws  of  fen  fible 
motion,  but  will  go  far  to  explain  the  phenomena  of  fu- 
fton,  congelation,  iolution,  cryftaliization,  &c.  &c-&c. 
both  in  chemiftry  and  phyfiology.  Vv  e  carncitly  recom¬ 
mend  this  work  to  the  perufal  of  all  w'ho  wnfh  to  obtain 
a  diftinX  notion  of  the  internal  conflitutiori  of  natural 
bodies,  and  of  the  way  in  w  hich  the  uniting  forces  pro¬ 
duce  their  ultimate  and  fenftble  effeXs.  Any  -perfon, 
poffeffed  of  a  moderate  lh are  of  mathematical  knowledge, 
wilt  be  convinced  that  the  pruceis  of  nature  is  not  very 
different  from  what  he  deferibes  $  and  that  much  of  w  hat 
we  obferve  rnuft  happen  as  he  fays,  even  although  the  ' 
ultimate  atoms  of  matter  are  not  inextended  mathema¬ 
tical  points,  accompanied  with  aliraXIng  and  repelling 
forces.  47' 

But  vre  have  many  fteps  to  make  before  we  begin  this  Our  igno- 
ftudy  :  Nature  opens  to  us  an  immenfe  volume  ;  and  werai;,c^  ^ 
doubt  not  that  our  pofterity  wall  long  find  employment  f^proba- 
in  the  perufal,  even  though  advancing  with  the  eager-  b]e  jncitare 
nefs  and  fuccefs  of  the  laft  century.  We  have  not  yetoi  know- 
arrived' at  the  thrdhold  in  many  parts  of  this  research  :  1  d;  e  a- 
In  many  parts  of  chemiftry,  for  inflance,  we  are  as  yet 
uncertain  with  refpeX  to  the  phenomena  themfelves, 
which  are  to  be  the  fubjeXs  of  this  difeufiion.  The 
compofition  of  bodies  muft  be  fully  underftood  before  tve 
begin  to  fpeak  of  the  forces  which  unite  their  particles, 
or  {peculate  about  their  modes  of  adhion.  As  long  as 
water  was  conftdered  as  an  element,  we  were  ignorant 
of  the  forces  inherent  in  its  particles  5  we  are  perhaps 
ftiil  ignorant  of  this }  but  we  now  know  that  they  are 
extremely  different  from  what  we  formerly  fuppofed  them 
to  be.  It  is  but  in  a  very  few*,  if  in  any,  cafes  of  cho 
mical  combination,  that  we  even  know  what -are  the  in¬ 
gredients  :  till  we  know*  this,  it  is  too  foon  to  fpeculate 
about  their  mode  of  union.  Our  ignorance  in  the  real 
events  in  the  animal  and  vegetable  economy  is  ftill 
greater.  Our  firft  tafk  therefore  is  to  proceed,  as  we 
are  now*  doing,  in  the  accurate  examination  and  claftin- 
cation  of  the  phenomena  themfelves  \  and,  without  at¬ 
tempting  to  bring  them  within  the  pale  of  mathematical 
philofophy,  by  attempting  what  are  called  mechanical 
explanations,  let  us  give  up  the  conft  deration  of  thefe 
hidden  operations,  -and  augment  to  the  utmoft  our  lift 
of  fecondary  laws  of  viftble  but  remote  connexions.  All 
the  mechanical  fpeculations  of  the  honourable  Robert 
Boyle  about  the  fenftble  qualities  of  things  are  now  for¬ 
gotten  •,  but  his  chemical  experiments  preferve  all  their 
value,  and  are  frequently  referred  to.  The  fame  may 
be  faid  of  the  fagacious  Dr  Hales,' whofe  fanciful  notions 
of  internal  conffiXs,  and  colliftons,  and  vibrations,  de¬ 
rogate  nothing  from  the  value  of  the  curious  faXs  -which 

he  has  eftabliftied  both  in  the  animal  and  vegetable  eco-  48 

The  parti- 

no^*.  .„.  n .  •  1  c  .1  u  A cular  divi- 

This  diftmXion  in  the  nature  ot  the  phenomena,  and  flons  of 

this  difference  in  the  nature  of  the  knowledge  which  phyfical 
is  to  be  acquired,  and  the  means  which  are  to  be  em-icience  in 

ployed  Britain. 
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Introduc-  ployed  for  the  fuccefsful  profecution  of  thefe  two  branch- 
u°n.  es  0f  general  phyfics,  has  occafioned  a  ftill  farther  re- 
ftri&ion  (at  lead  in  Britain)  of  the  term  NATURAL  phi¬ 
losophy.  It  is  particularly  applied  to  the  ftudy  of  the 
phenomena  of  the  firft  clafs,  while  thofe  of  the  fecond 
have  produced  the  fciences  of  chemistry  and  physio¬ 
logy. 

Natural  philofophy  and  chemiftry  have  generally 
been  made  particular  inftitutions  in  our  ieminaries  of 
learning,  but  phyfiology  has  more  commonly  been 
taught  in  conjunction  with  anatomy,  medicine,  and  bo¬ 
tany. 

The  phenomena  of  the  firft  clafs  have  been  ufually 
called  MECHANICAL,  in  order  to  diftinguiih  them  from 
thofe  obferved  in  the  operations  of  chemiftry,  and  in 
the  animal  and  vegetable  economy  }  and  the  explanations 
which  have  been  attempted  of  fome  of  the  laft,  by  ap¬ 
plying  the  laws  obferved  in  the  phenomena  of  the  firft 
daft,  have  been  called  mechanical  explanations. 

As  this  firft  clafs  is  evidently  but  a  part  of  gene¬ 
ral  phyfics,  there  is  fome  impropriety  in  giving  the 
name  natural  philofophy  to  a  courfe  of  doftrines  which 
is  confined  to  thefe  alone.  Indeed  at  the  firft  inftitu- 
tion  of  uni verfi ties,  the  left ures  given  in  the  Schola 
Fluff  ca  were  much  more  extenfive,  comprehending  al- 
moft  all  the  phenomena  of  the  material  world  :  but  as 
all  arts  and  Iciences  have  improved  moft  where  the  la¬ 
bour  has  be*en  moft  divided,  it  was  found  more  condu¬ 
cive  to  the  advancement  of  knowledge  that  leparate 
inftitutions  ftiould  be  founded  for  the  ftudies  of  natu¬ 
ral  hiftory,  chemiftry,  phyfiology,  &c.j  and  thus  the 
phenomena,  purely  mechanical,  and  a  few  others  in 
magnelifm,  eleftricity,  and  optics,  which  either  were 
fufceptible  of  mathematical  treatment,  or  had  little 
conneftion  with  the  ftudies  of  chemiftry  and  phyfiology, 
were  left  to  the  care  of  the  profeffor  of  natural  philo¬ 
sophy. 

As  the  terms  chemijlry  and  phyfiology  have  been  ap¬ 
plied  to  two  very  important  branches  of  general  phy¬ 
fics,  we  think  that  a  more  fpecific  or  charafteriftic 
name  might  be  appropriated  to  the  other,  and  that 
it  might  very  properly  be  termed  MECHANICAL  PHILO¬ 
SOPHY. 

It  only  remains  to  make  a  few  obfervations  on  the 
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chan-  Mechanical 
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diftinftive  means  of  pfofecuting  thefe  ftudies  with  fuc- 
cefs,  and  to  point  out  fome  of 


the  advantages  which 
•may  reafonably  be  expefted  from  a  careful  profecution 
of  them  :  and  as  the  fecond  branch  has  been  fully  treated 
under  the  fcveral  articles  of  Chemistry,-  Physiology, 
Sic.  we  (hall  confine  ourfelves  to  what  is  ufually  called 
NATURAL  PHILOSOPHY. 
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Mechanical  Mechanical  PHILOSOPHY  may,  in  conformity  with 
phiic  fophy  the  foregoing  obfervaiions,  be  defined,  “  the  ftudy  of  the 
ancHs’  fenfibie  motions  of  the  bodies  of  the  univerfe,  and  of  their 
principles  aftions  producing  fenfibie  motions,  with  the  view  to  dif- 
explained.  cover  their  caules,  to  explain  fubordinate  phenomena, 
and  to  improve  art.” 

Hie  principle  upon  which  all  philofophical  difeufiion 
proceeds  is,  that  every  change  which  we  obferve  in  the 
condition  of  things  is  eonfdcred  by  us  as  an  ejfeB,  indi¬ 
cating  the  agency ,  charaBerifing  the  hind ,  and  meafuring 
tie  degree ,  of  its  caufe . 

In  the  language  of  mechanical  philofophy,  the  caufe 
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of  any  change  of  motion  is  called  a  moving  or 
ging  FORCE.  _ _ 

The  difquifitions  of  natural  philofophy  mull:  therefore 
begin  with  the  confideration  of  motion,  carefully  noti¬ 
cing  every  affeftion  or  quality  of  it,  fo  as  to  eftablifti 
marks  and  meafures  of  every  change  of  which  it  is  fuf¬ 
ceptible  j  for  thefe  are  the  only  marks  and  meafures  of 
the  changing  forces.  This  being  done,  it  only  remains 
to  apply  them  to  the  motions  which  we  obferve  in  the 
univerfe.  t  5° 

From  the  general  principle  of  philofophical  difeufiion  t  he  law* 
already  mentioned,  tnere  now  directly  two  axioms.  an(* 

1.  Every  body  perfeveres  in  a  fate  of  ref ,  or  of  uniform  application. 
reBilineal  motion ,  unlefs  ajfeBed  by  fome  moving  force. 

2.  Every  change  of  motion  is  in  the  direBion  and  in  the 
degree  of  the  force  imprejfed. 

Thefe  are  ufually  called  the  LAWS  of  motion.  They 
are  more  properly  laws  of  human  judgment,  with  refpeft 
to  motion.  Perhaps  they  are  neceflfary  truths,  unlefs  it 
be  alleged  that  the  general  principle,  of  which  they  are 
neceiTary  confequences,  is  itfelf  a  contingent  though  uni- 
verfal  truth. 

By  thefe  two  axioms,  applied  in  alfraBo  to  every 
variety  of  motion,  we  eftabliih  a  fyfiem  of  general  doc¬ 
trines  concerning  motions,  according  as  they  are  fimple 
or  compounded,  accelerated,  retarded,  reftilineal,  cur- 
vilineal,  in  fmgle  bodies,  or  in  fyftems  of  connefted  bo¬ 
dies  $  and  we  obtain  correfponding  charafterifiics  and 
meafures  of  accelerating  or  retarding  forces,  centripetal 
or  centrifugal,  fimple  or  compound. 

We  have  an  illuftrious  example  of  this  abftraft  fyftem 
of  motion  and  moving  forces  in  the  firft  book  of  Sir  Ifaac 
Newton’s  Mathematical  Principles  of  Natural  Philofophy. 

Euler’s  Mechanic  a  five  Scientia  Mot  as ,  Herman’s  Pho- 
renomia  five  de  Viribus  Corporum ,  and  D’Alembert’s 
Traite  de  Dynamique ,  are  alfo  excellent  works  of  the 
fame  kind.  In  this  abftraft  fyftem  no  regard  is  paid  to 
the  cafual  differences  of  moving  forces,  or  the  fources 
from  which  they  arife.  It  is  enough  to  charafterife  a 
double  accelerating  force,  for  inftance,  that  it  produces 
a  double  acceleration.  It  may  be  a  weight,  a  ftream  of 
water,  the  preffure  of  a  man  •,  and  the  force,  of  which  it 
is  faid  to  be  double,  may  be  the  altraftion  of  a  magnet, 
a  current  of  air,  or  the  aftion  of  a  fpring. 

Having  eftabliihed  thefe  general  doftrines,  the  phi- 
lofopher  now  applies  them  to  the  general  phenomena  of 
the  univerfe,  in  order  to  difeover  the  nature  of  the  forces 
which  really  exift,  and  the  laws  by  which  their  opera¬ 
tions  are  regulated,  and  to  explain  interefting  but  fubor¬ 
dinate  phenomena.  This  is  the  chief  bufinefs  of  the  me¬ 
chanical  philofopher  ;  and  it  may  with  fome  propriety 
be  called  the  mechanieal  hi/lory  o  f  nature.  ^ 

Some  method  muft  be  followed  in  this  hiftory  of  me-  Of  the  ar- 
chanical  nature  The  phenomena  muft  be  claffed  by  rangement 
means  of  their  refemblances,  which  infer  a  refemblance 
in  their  caufes,  and  thefe  clalfes  muft  be  arranged  ac-  ^enome-_ 
cording  to  fome  principle.  We  have  feen  no  method na  0f  the 
■which  appears  to  us  lefs  exceptionable  than  the  follow- univerfe. 
iHgo  .  .  .  52 

The  principle  of  arrangement  is  the  generality  of  the  The  ^ene- 
phenomena  \  and  the  propriety  of  adopting  this  princi- ra!,ty  °f 
pie,  arifes  from  the  probability  which  it  gives  us  of  more  men^ kihe 
readily  dilrovering  the  moft  general  actuating  forces,  principle 
whefe  agency  is  implicated  in  all  other  phenomena  ofor  arrange- 
3  H  2  lef$  nent. 


to  aftrono- 
rnicai  phe¬ 
nomena. 
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Mechanical  lefs  extent  j  and  therefore  fhould  be  previoufly  difeuffed, 
1  ,ii!ofoPhy.  we  niay  the  diferiminating  circumftances 

which  ferve  to  charaderife  the  fubordinate  phenomena, 
and  are  thus  the  marks  of  the  diftinguifhing  and  inferior 
natural  powers. 

The  laws  of  -^he  m0^  general  of  all  phenomena  is  the  curvilineal 
motion  are  motion  of  bodies  in  free  fpace }  it  is  obferved  through 
firft  applied  the  whole  extent  of  the  folar  fyftem. 

The  mechanical  hiftory  of  nature  begins  therefore 
with  aftronomy.  Here,  from  the  general  phenomena 
of  the  planetary  motions,  is  evinced  the  fatf  of  the  mu¬ 
tual  defledion  of  every  body  towards  every  other  body, 
and  this  in  the  inverle  proportion  of  the  fquares  of  the 
diftance,  and  the  dired  proportion  of  the  quantity  of 
matter.  This  is  the  fa<Eh  of  universal  gravitation, 
indicating  the  agency,  and  meafuring  the  intenfity,  of 
the  univerfal  force  of  mutual  gravity. 

Having  eftabliflied  this  as  an  univerfal  faff,  the  na¬ 
tural  philofopher  proceeds  to  point  out  all  the  particular 
.fads  which  are  comprehended  under  it,  and  whofe  pecu¬ 
liarities  charaderife  the  different  movements  of  the  folar 
fyftem.  That  is,  in  the  language  of  philofophy,  he  gives 
a  theory  or  explanation  of  the  fobordinate  phenomena  } 
the  elliptical  motions  of  the  planets  and  comets,  their 
mutual  difturbances  *,  the  lunar  irregularities ;  the  oblate 
figure  of  the  planets  }  the  nutation  of  the  earth’s  axis  ; 
the  preceftion  of  the  equinoxes  \  and  the  phenomena  of 
the  tides  and  trade  winds  :  and  he  concludes  with  the 
.theory  of  the  parabolic  motion  of  bodies  projeded  on 
the  furface  of  this  globe,  and  the  motion  of  pendu¬ 
lums. 

As  he  goes  along,  he  takes  notice  of  the  applications 
which  may  be  made  to  the  arts  of  life  of  the  various 
dodrines  which  are  fucceflivelyeftablifhed  5  fuch  as  chro¬ 
nology,  aftronomical  calculation,  dialling,  navigation, 
gunnery,  and  the  meafuring  of  time. 

If  a  fquare  parcel  cf  fand  be  lying  on  the  table,  and 
The  nature, the  finger  be  applied  to  any  part  of  it  to  pufh  it  along 
£orita-  ^he  Part  *s  removed  where  you  will,  but  the 

reft  remains  in  its  place  ;  but  if  it  is  a  piece  of  fand-ftone 
of  the  fame  materials  and  fliape,  and  the  finger  is  applied 
as  before,  the  whole  is  moved  ;  the  other  parts  accom¬ 
pany  the  part  impelled  by  the  finger  in  all  its  motions. 

From  the  moon’s  accompanying  the  earth  in  all  its 
motions  round  the  fun,  we  infer  a  moving  force  which 
conneds  the  moon  and  earth.  In  like  manner,  we  muft 
conclude  that  a  moving  force  conneds  the  particles  of 
the  ftone  \  for  we  give  the  name  force  to  every  thing 
which  produces  motion  :  We  call  it  the  force  of  COHE¬ 
SION  ;  a  term  which,  like  gravitation,  exprefles  merely 
a  fad. 

This  feems  to  be  the  next  phenomenon  of  the  univerfc 
in  point  of  extent.  * 

Having,  from  the  general  phenomenon,  eftablifhed 
the  exiftence  of  this  force,  the  philofopher  proceeds  to 
afeertain  the  laws  by  which  its  exertions  are  regulated  •, 
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hesion.  which  is  the  afeertaining  its  diftindive  nature  and  pro¬ 
perties.  This  he  does  in  the  fame  way  that  he  ascer¬ 
tained  the  nature  of  planetary  gravitation,  viz ;.  by  ob- 
ferving  more  particularly  tile  various  phenomena. 

Here  is  opened  a  molt  extenfive  and  varied  field  of 
obfervation,  in  which  it  muft  be  acknowledged  that  very 
little  regular  and  marked  progrefs  has  been  made.  The 
variety  in  the  phenomena,  and  the  confequent  variety  in 
the  nature  of  the  conned.ing  forces,  appear  as  yet  in- 
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conceivably  great ;  and  there  feems  little  probability  of  Mechanic! 
our  being  able  to  deted  in  them  all  any  famenefs,  com-philofophy. 
bined  with  the  other  diftinguifhing  circumftances,  as  we 
have  done  in  the  cafe  of  gravity.  Yet  ive  fhould  not 
defpair.  Bofcovich  has  fhown,  in  the  moll  unexcep¬ 
tionable  manner,  that  although  we  fhall  fuppofe  that 
every  atom  of  matter  is  endued  with  a  perfedly  fimilar 
force,  ading  in  a  certain  determined  ratio  of  the  fmall  f 
and  imperceptible  diftances  at  which  the  particles  of 
matter  are  arranged  with  refped  to  each  other,  the  ex¬ 
ternal  or  fenfible  appearances  may,  and  muft,  have  all 
that  variety  which  we  obferve.  He  alfo  Shows  very  dif- 
tindly  how,  from  the  operation  of  this  force,  muft  arife 
fome  of  the  moft  general  and  important  phenomena 
which  charaderife  the  different  forms  of  tangible  bodies. 

We  obferve  the  chief  varieties  of  the  adion  of  this 
corpuscular  force  on  the  bodies  which  we  denomi¬ 
nate  hard,  foft ,  folid,  fluid,  vaporous ,  brittle ,  du&ile , 
elaflic .  We  fee  inftances  where  the  parts  of  bodies  avoid 
each  other,  and  require  external  force  to  keep  them  to¬ 
gether,  or  at  certain  fmall  diftances  from  each  other. 

This  is  familiar  in  air,  vapours,  and  all  compreflible  and 
elaftic  bodies. 

This  is  evidently  a  moft  curious  and  interefting  fub- 
jed  of  inveftigation.  On  the  nature  and  adion  of  thefe 
corpufcular  forces  depends  the  ftrength  or  firmnefs  of 
folids,  their  elafticity,  their  power  of  communicating 
motion,  the  preffure,  and  motion,  and  impulfe  of  fluids  j 
nay,  on  the  fame  adions  depend  all  the  chemical  and 
physiological  phenomena  of  expanfion,  fufion,  congela¬ 
tion,  vaporifation,  condenfation,  folution,  precipitation, 
abforption,  fecretion,  fermentation,  and  animal  and  ve¬ 
getable  concodion  and  affimilation. 

Out  of  this  immenfe  ftore  of  phenomena,  this  inex- 
hauftible  fund  of  employment  for  our  powers  of  invef¬ 
tigation,  the  natural  philofopher  feleds  thofe  which  lead 
diredly  to  the  production  or  modification  of  fenfible  mo¬ 
tion. 

He  will  therefore  confider,  ^3 

1.  The  communication  of  motion  among  detached  andThe  pro- 
free  bodies,  eftabliShing  the  laws  of  impulfe  or  collision. dudtlon 
This  has  always  been  confidered  as  the  elementary  doc-^^^^ 
trine  of  mechanical  philofophy,  and  as  the  moft  familiar  been 
Tad  obferved  in  the  material  world  \  and  in  all  ages  thought  the 
philofophers  have  been  anxious  to  reduce  all  adions  offf^  fami- 
bodies  on  each  other  to  impulfe,  and  have  never  thought  ^  r 
a  phenomenon  completely  explained  or  accounted  for  * 
till  it  has  been  Shown  to  be  a  cafe  of  impulfe.  This  it 
is  which  has  given  rife  to  the  hypothefes  of  vortices, 
ethers,  magnetic  and  eledric  fluids,  animal  fpirits,  and 
a  multitude  of  fancied  intermediums  between  the  fenfible 
mafles  of  matter,  which  are  faid  in  common  language 
to  ad  on  each  other.  A  heavy  body  is  fuppofed  to  fall, 
becaufe  it  is  impelled  by  a  ftream  of  an  invifible  fluid 
moving  according  to  certain  conditions  fuited  to  the  cafe. 

The  filings  of  iron  are  fuppofed  to  be  arranged  round  a 
magnet,  by  means  of  a  ftream  of  magnetic  fluid  ilfuing 
from  one  pole,  circulating  perpetually  round  the  magnet, 
and  entering  at  the  other  pole,  in  the  fame  manner  as 
we  obferve  the  flote-grafs  arranged  by  the  current  of  a 
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But  the  philofopher  who  has  begun  the  mechanical  But  this 

ftudy  of  nature  by  the  abftrad  dodrines  of  dynamics, opinion  is 
and  made  its  firft  application  to  the  celeftial  phenome-^frya^ue^ 
na,  and  who  has  attended  carefully  to  the  many  ana-  l0na " e* 

logics. 
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Mechanical  logies  between  the  phenomena  of  gravitation  and  cohe- 
Fhilofophy.  f1011)  will  be  at  leaft  ready  to  entertain  very  different 
notions  of  this v  matter.  He  will  be  fo  far  from  think¬ 
ing  that  the  production  of  motion  by  impulfe  is  the 
molt  familiar  faCt  in  nature,  that  he  will  acknowledge 
it  to  be  comparatively  very  rare  }  nay,  there  are  fome 
appearances  in  the  faCts,  which  are  ufually  conlidered 
as  inffances  of  impulfion,  which. will  lead  him  to  doubt, 
and  almoft  to  deny,  that  there  has  ever  been  obferved  an 
inffance  of  one  body  putting  another  in  motion  by  com¬ 
ing  into  abfolute  contaCl  with  it,  and  ftriking  it  \  and 
he  will  be  difpofed  to  think  that  the  production  of  mo¬ 
tion  in  this  cafe  is  precifely  Amilar  to  what  we  obferve 
when  we  gently  pufh  one  floating  magnet  towards  ano- 
Motion  ther,  with  their  fimilar  poles  fronting  each  other.  There 
Teems  to  be  will  be  the  fame  production  of  motion  in  the  one  and  di- 
produced  minution  of  it  in  the  other,  and  the  fame  uniform  mo- 
from  the  tion  Qf  the  common  centre  of  gravity :  and,  in  this  cafe 
adiolTand  ^  magnets?  he'  fees  completely  the  neceflity  of  a  law 
a  of  motion,  which  is  not  an  axiom,  but  is  obferved  through 

the  whole  of  nature,  and  which  receives  no  explanation 
from  any  hypothecs  of  an  intervening  fluid,  but  is  even 
totally  inconfiltent  with  them.  We  mean,  “  that  every 
aCtion  of  one  body  on  another  is  accompanied  by  an 
equal  and  oppofite  aClion  of  that  other  on  the  Arft.” 
This  is  ufually  called  the  equality  of  aBion  and reaBion : 
it  is  not  intuitive,  but  it  is  univerfal ;  and  it  is  a  necef- 
fary  confequence*  of  the  perfeCt  fimilarity  of  the  corpuf- 
cular  forces  of  the  fame  kinds  of  matter.  This  general 
faCt,  unaccountable  on  the  hypothecs  of  impelling  fluids, 
is  conlidered  in  the  planetary  motions  as  the  unequivocal 
indication  of  the  famene^s  of  that  gravity  which  regulates 
-them  all.  The  rules  of  good  reasoning  fhould  make  us 
draw  the  fame  conclufion  here,  that  the  particles  of  tan¬ 
gible  matter  are  connected  by  equal  and  mutual  forces, 
which  are  the  immediate  caufes  of  all  their  fenfible  ac¬ 
tions,  and  that  thefe  forces,  like  gravitation,  vary  with 
every  change  of  diftance  and  fituation. 

The  laws  of  collifion  and  impulfion  being  now  efta- 
blifhed,  either  as  original  faCls  or  as  confequences  of  the 
agency  of  equal  and  mutual  forces  which  connect  the 
particles  of  matter,  the  philofopher  confiders, 

2.  The  production  of  motion  by  the  intervention  of 
folid  bodies,  where,  by  reafon  of  the  cohefion  of  mat¬ 
ter,  fome  of  the  motions  are  neceffarily  confined  to 
certain  determinate  paths  or  directions.  This  is  the 
cafe  in  all  motions  round  fixed  points  or  axes,  or  along 
planes  or  curves  which  are  oblique  to  the  aCtion  of  the 
forces. 

This  part  of  the  ftudy  contains  the  theory  of  machines, 
pointing  out  the  principles  on  which  their  energy  de¬ 
pends,  and  confequently  furnifhing  maxims  for  their  con- 
ftruCtion  and  improvement.  But  thefe  obfervations  do 
not  complete  the  difeuflion  of  the  mechanifm  of  folid  bo¬ 
dies  :  they  are  not  only  folid  and  inert,  but  they  are  al- 
fo  heavy  ;  therefore  the  aCtion  of  gravity  muff  be  com¬ 
bined  with  the  confequences  of  folidity.  This  will  lead 
to  difeuflions  about  the  centre  of  gravity,  the  theory  and 
conftruCtion  of  arches  and  roofs,  the  principles  of  liabili¬ 
ty  and  equilibrium,  the  attitudes  of  animals,  and  many 
particulars  of  this  kind. 

The  philofopher  will  now  turn  his  attention  to 
anddeHni-^  an°ther  form,  in  which  tangible  matter  exhibits  many 
tion  of  flui-  intereffing  phenomena,  vi%.  FLUIDITY.  The  firft  thing 
dity.  to  be  attended  to  here  is,  What  is  that  particular  form  of 
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exflence  ?  What  is  the  precife  phenomenon  which  cha-  Mechanical 
raCterifes  fluidity  ?  What  is  the  definition  of  a  fluid  ?  |Jhd°fophy.^ 
This  is  by  no  mfeans  an  eafy  queffion,  and  confiderable  ** 
objections  may  be  ffated  againft  any  definition  that  has 
been  given  of  it.  Sir  Ifaac  Newton  fays,  that  a  fluid 
is  a  body  whofe  particles  yield  to  the  f mailed  impreflion  y 
and  by  fo  yielding  are  eaflly  moved  among  themf elves.  It 
may  be  doubted  whether  this  be  fufticiently  precife  } 
what  is  meant  by  the  fmallcfl  impreflion ?  and  what  is 
eaflly  moving  ?  Is  there  any  precife  degree  of  impreflion 
to  which  they  do  not  yield  -y  and  do  they  oppofe  any  re- 
fiffance  to  motion  ?  And  a  ftronger  objection  may  be 
made :  It  is  not  clear  that  a  body  fo  conftituted  will 
exhibit  all  the  appearances  which  a  body  acknowledged 
to  be  fluid  does  really  exhibit.  Euler  offers  fome  very 
plaufible  reafons  for  doubting  whether  it  will  account  for 
the  horizontal  furface,  and  the  complete  propagation  of 
preffure  through  the  fluid  in  every  direction  and  there¬ 
fore  prefers  feleCting  this  lafl  phenomenon ,  the  propaga¬ 
tion  of  preffure  quaqua-verfum ,  as  the  charaCteriftic  of 
fluidity,  becaufe  a  body  having  this  conffitution  (ori 
whatever  circumffances  it  may  depend)  will  have  every 
other  obferved  property  of  a  fluid.  But  this  definition 
is  hardly  Ample  or  perfpicuous  enough  *  and  we  think 
that  the  objections  againft  Newton’s  more  Ample  and  in¬ 
telligible  deAnition  are  not  unanfwerable.  Bofcovich 
deAnes  a  fluid  to  be,  a  body  whofe  particles  exert  the 
fame  mutual  forces  in  all  direBions  ;  and  ftiows,that  fuch 
particles  muff  be  indifferent,  as  to  any  poAtion,  with 
refpeCt  to  each  other.  If  no  external  force  aCt  on  them* 
they  will  remain  in  every  poAtion,  and  will  have  no  ten¬ 
dency  to  arrange  themfelves  in  one  poAtion  rather  than 
another  y  differing  in  this  refpeCt  from  the  particles  of 
folid,  or  foft,  or  vifeid  bodies  \  which  require  fome  force 
to  change  their  refpeCtive  poAtions,  and  which  recover 
thefe  poAtions  again  when  but  gently  difturbed.  He  il- 
luftrates  this  diftinCtion  very  beautifully,  by  comparing  a 
parcel  of  balls  thrown  on  quickAlver,  and  attracting  each  * 
other,  with  a  parcel  of  magnets  in  the  fame  Atuation.  The 
balls  will  flick  together,  but  in  any  pofition ;  whereas  the 
magnets  will  always  affeCt  a  particular  arrangement,  ^ 

When  the  charaCteriftic  phenomenon  of  fluidity  has  of  the  pref- 
been  feleCted,  the  philofopher  proceeds  to  combine  this  Cure  and 
property  with  gravity,  and  eftablifhes  the  doCtrines  of equilibrium-* 
HYDROSTATICS,  or  of  the  preffure  and  equilibrium  of ^  °C 

heavy  fluids,  the  propagation  of  this  preffure  in  every  t^s. 
direction  \  and  demonftrates  the  horizontality  of  furface 
affumed  by  all  perfect  fluids. 

Thefe  doCtrines  and  principles  enable  us  to  determine 
feveral  very  intereffing  circumffances  refpeCting  the 
mutual  preffure  of  folids  and  fluids  on  each  other  ;  the 
preffures  exerted  on  the  bottoms  and  Ades  ofveffels  *,  the 
fupport  and  whole  mechanifm  of  floating  bodies,  &c. 

He  then  confiders  how  fluids  will  move  xvhen  their  Of  the  mow 
equilibrium  of  preffure  is  deftroyed  ;  and  eftablifhes  the  tl°?  c‘f 
doCtrines  of  HYDRAULICS,  containing  all  the  modiAca-^u^s’  °rc 
tions  of  this  motion,  ariflng  from  the  form  of  the  veffels,  Jtrau  IC 
or  from  the  intenflty  or  direction  of  the  preffure  which 
occaflons  it.  And  this  fubjeCt  is  completed  by  the  con- 
ftderation  of  the  refiflance  which  fluids  oppofe  to  the 
motion  of  folid  bodies  through  them,  and  their  impulfe 
on  bodies  oppofed  to  their  aCtion. 

Thefe  are  very  important  matters,  being  the  founda 
tions  of  many  mechanical  arts,  and  furnifliing  us  with 
fome  of  our  moft  convenient  and  efficacious  powers  for 

impel- 
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Mechanical  impelling  machines.  They  are  alfo  of  very  difficult  dif- 
Plnlofophy.  cu(plon>  anc[  are  by  no,means  completely  inveftigaled  or 

66  eftablilhed.  Much  remains  yet  to  be  done  both  for  per- 
Tha  1  n-  feding  the  theories  and  for  improving  the  arts  which  de- 
povtance  pend  on  them. 

and  difficul-  jt  js  evident,  that  on  thefe  dodrines  depend  the 
branches  of  knowledge  of  the  motions  of  rivers  and  of  waves  ;  the 
fcience.  buoyancy,  equilibrium,  and  liability  of  fhips ;  the  mo¬ 
tion  of  fhips  through  the  waters  ;  the  adion  of  the  winds 
on  the  fails  ;  and  the  whole  arts  of  marine  conitrudion 

67  and  feamanfhip. 

The  nature  There  is  another  general  form  of  tangible  matter 
and  defini-  which  exhibits  very  different  phenomena,  which  are  alfo 
vapour  extremely  interefting  ;  we  mean  that  of  VAPOUR.  A 
vapour  is  a  fluid  ;  and  all  the  vapours  that  we  knowr  are 
heavy  fluids  :  they  are  therefore  fubjed  to  all  the  laws 
of  preffure  and  impulfe,  which  have  been  confidered 
under  the  articles  HYDRODYNAMICS.  But  they  are 
fufceptible  of  great  compreffion  by  the  adion  of  ex¬ 
ternal  forces,  and  expand  again  when  thele  forces  are 
removed.  In  confequence  of  this  compreflion  and  ex- 
panfion,  the  general  phenomena  of  fluidity  receive  great 
and  important  modifications;  and  this  clafs  of  fluids  re¬ 
quires  a  particular  confideration.  As  air  is  a  familiar 
inftance,  this  branch  of  mechanical  philofophy  has  been 

68  called  PNEUMATICS. 

The  doc-  Under  this  head  we  confider  the  preffure  of  the  at- 
trine  of  air,  mdfphere,  and  its  effects,  both  on  folid  and  fluid  bodies, 
or  pneuma-  jt  produces  the  rife  of  waters  or  other  fluids  in  pumps 
tlcs'  and  fyphons,  and  gives  us  the  theory  of  their  conftruc- 

tion  :  it  explains  many  curious  phenomena  of  nature, 
fuch  as  the  motions  in  the  atmofphere,  and  their  con- 
nedion  with  the  preffure  of  the  air,  and  its  effed  on  the 
barometer  or  weather- glafs.  Air,  when  in  motion,  is 

called  wind;  and  it  may  be  employed  to  impel  bodies. 
The  theory  of  its  adion,  and  of  its  refiftance  to  moving 
bodies,  are  therefore  to  be  confidered  in  this  place. 

But  befides  their  motions  of  progreflion,  &c.  fuch  as 
we  obferve  in  winds,  compreflible  or  elaftic  fluids  are  fuf- 
ceplible  of  what  may  be  termed  internal  motion  ;  a  kind 
of  undulation,  where  the  contiguous  parts  are  thrown 
into  tremulous  vibrations,  in  which  they  are  alternately 
condenfed  and  rarefied;  and  thefe  undulations  are  pit opa- 
gated  along  the  mafs  of  elaftic  fluid,  much  in  the  fame  way 
in  which  we  obferve  waves  to  fpread  on  the  furface  of 
water.  What  makes  this  an  interefting  fubjed  of  con’- 
fideration  is,  that  thefe  undulations  are  the  more  ordi¬ 
nary  caufes  of  found.  A  trembling  chord,  or  fpring, 
or  bell,  agitates  the  air  adjoining  to  it:  thefe  agi¬ 
tations  are  propagated  along  the  air,  and  by  its  in¬ 
tervention  agitate  the  organ  of  hearing.  The  mechanifm 
of  thefe  undulations  has  been  much  ftudied,  and  furnilhes 

69  a  very  beautiful  theory  ofmufical  harmony. 

Of  the  The  philofopher  examines  the  law  of  comprcJfibUity 

compreffi-  Qf  a;r  anc]  0ther  elaftic  fluids  ;  and  thus  gets  the  know- 
elaftic°  ledge  of  the  conftitution  of  the  atmofphere,  and  of  the 
fluids,  and  adion  of  thofc  fluids  when  employed  to  impel  folid  bo- 
its  eonfe-  dies.  Gunpowder  contains  an  immenfe  quantity  of  per- 
quences.  manently  elaftic  air,  which  may  be  fet  at  liberty  by  in¬ 
flammation.  When  tliis  is  done  at  the  bottom  of  a  piece 
of  ordnance,  it  will  impel  a  ball  along  the  barrel,  and 
difeharge  it  from  the  muzzle,  in  the  fame  way  that  an 
arrow  is  impelled  by  a  bow.  And  thus  having  dilbovered 
in  what  degree  this  air  preffes  in  proportion  to  its  expan- 
fion,  we  difeover  its  action  on  the  ball  through  the  whole 
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length  of  the  piece,  and  the  velocity  which  it  w  ill  finally  Mechanical 
communicate  to  it.  Here  then  is  contained  a  theory  of  ['>hlloloPhy-i 
artilleryand  of  mines. 

Chexniftry  teaches  us,  that  moft  bodies  can  be  con-  of  the  con¬ 
verted  by  fire  into  elaftic  fluids,  which  can  be  employed  verfion  of 
to  ad  on  other  bodies  in  the  way  of  preffure  or  impulfe. 

Thus  they  come  under  the  review  of  the  mechanical  phi-  fire< 
lofopher  ;  and  they  have  become  interefting  by  being  em¬ 
ployed  as  moving  forces  in  fome  very  powerful  machines. 

Thefe  difeufiions  will  nearly  exhauft  all  the  general 
mechanical  phenomena.  There  remain  fome  which  are 
much  more  limited,  but  furnifh  very  curious  and  im¬ 
portant  fubjedts  of  inveftigation. 

The  phenomena  exhibited  between  loadftones  or  mag-  Of  the  pke- 
nets  and  iron  have  long  attracted  attention  ;  and  the  ufe  nomena  of 
to  which  the  polarity  of  the  loadftone  has  been  applied,  ^oaclftone* 
namely,  the  direding  the  courfe  of  a  fliip  through  the 
pathlefs  ocean,  has  rendered  thefe  phenomena  extremely 
'  interefting.  They  are  fpecified  by  the  term  MAGNETISM. 
Confiderable  progrefs  has  been  made  in  the  arrangement 
and  generalization  of  them  ;  but  we  have  by  no  means 
been  able  hitherto  to  bring  them  all  under  one  Ample 
fadt.  The  attention  has  been  too  much  turned  to  the 
difeovery  of  the  ultimate  caufe  of  magnetifm  ;  whereas 
we  fliould  have  rather  employed  our  ingenuity  in  difeover- 
ing  all  the  general  laws,  in  the  fame  manner  as  Ivepler 
and  Newton  did  with  refped  to  the  celeftial phenomena, 
without  troubling  themfelves  with  the  caufe  of  gravita¬ 
tion.  Dr  Gilbert  of  Colchefter  was  the  fir  ft  who  con¬ 
fidered  the  magnetical  phenomena  in  the  truly  philofo- 
phical  manner;  and  his  treatife  De  Magnete  may  be 
confidered  as  the  firft  and  one  of  the  moft  perfecl  fpeci- 
mens  of  the  Baconian  or  indudtive  logic.  It  is  indeed 
an  excellent  performance;  and  when  we  confider  its  date, 

1580,  it  is  a  wonder.  ALpinus’s  Tent  amen  Theoriw 
Magnetifmi  is  a  moft  valuable  work,  and  contains  all  the 
knowledge  which  we  have  as  yet  of  the  fubjed. 

There  is  another  clafs  of  mechanical  phenomena  which  Of  electri- 
have  a  confiderable  affinity  with  the  magnetical;  we ' a’  phena- 
mean  the  phenomena  called  electrical.  Certain  bo- mena’ 
dies,  when  rubbed  or  otherwife  treated,  at  trad  and  repel 
other  bodies,  and  occafion  a  great  variety  of  fen fible  mo¬ 
tions  in  the  neighbouring  bodies.  Philofophers  have  paid 
much  attention  to  thefe  appearances  of  late  years,  and 
eftablilhed  many  general  laws  concerning  them.  But 
we  have  not  been  more  fuccefsful  in  bringing  them  all 
under  one  fad,  and  thus  eftabliftiing  a  complete  theory 
of  them,  than  in  the  cafe  of  magnetifm.  Franklin  and 
Aipinus  are  the  authors  who  have  been  moft  fuccefsful 
in  this  refped.  Dr  Franklin  in  particular  has  acquired 
great  celebrity  by  his  moft  fagacious  companion  of  the 
phenomena  ;  which  has  enabled  him  to  eftablifh  a  few 
general  laws,  almoft  as  precife  as  thofe  of  Kepler,  and 
of  equally  extenfive  influence.  His  difeovery  too  of  the 
identity  of  thunder  and  eledricity  has  given  an  import¬ 
ance  and  dignity  to  the  whole  fubjed.  73 

There  are  many  phenomena  of  eledricity  which  can-  Thefeare 
not  be  called  mechanical,  and  are  of  the  moft  curious  chanicaTC" 
and  interefting  kind.  As  thele  have  little  connedion 
with  any  of  the  other  great  branches  of  phylical  fcience, 
they  have  generally  been  confidered  in  treatifes  of  natu¬ 
ral  philofophy ;  and  along  with  inquiries  into  the  origi- 
-nal  caufe  of  eledricity  in  general,  continue  to  engage 
much  of  our  attention. 

The  appearances  which  are  prefented  to  us  by  our 

fenfe 
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Mechanical  fenfe  of  feeing  form  another  clafs,  which  have  always 
Pnilofo;;hy-  been  confidered  as  making  a  branch  of  natural  pliilo* 
v  fophy  in  all  feminaries  of  learning.  It  does  not,  how- 
Of  the  phe.  ever,  obvioufly  appear,  that  they  are  mechanical  phe¬ 
nomena  of  nomena.  The  intimate  nature  of  light  is  Hill  a  fecret. 

Fortunately  it  is  not  neceffary  to  be  known  to  give  us 
a  very  perfect  theory  of  the  chief  phenomena.  The 
.general  iawrs  of  optics  are  fo  few,  fo  fimple,  and  fo 
precife,  that  our  theories  are  perhaps  more  perfect  here 
than  in  any  other  branch  of-phylics  j  but  thefe  theories 
are  as  yet  far  removed  from  the  rank  of  primary  fafts. 
Many  unknown  events  happen  before  the  phenomenon 
comes  under  the  hands  of  the  .ordinary  optician,  fo  as  to 
become  the  fubje£l$  of  the  fimple  laws  of  reflection  and  re- 
vfra5ticn.  It  may  even  be  doubted,  and  has  been  doubt¬ 
ed,  whether  the  phenomena  of  optics  are  cafes  of  body 
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in  motion  }  whether  all  the  lines  which  the  optician  chaws 
are  any  thing  but  the  directions  along  w  hich  certain  qua¬ 
lities  are  exerted.  The  fide  of  a  bail  which  is  next  the 
candle  may  be  bright  and  the  oilier  fide  dark,  jult  as  the 
fide  of  a  ball  which  is  next  the  ele&rical  globe  is  minus 
and  the  other  fide  plus  ;  and  alj.  this  without  any  inter¬ 
vening  medium.  Apparition  or  vifibility  may  be  a  qua¬ 
lity  of  a  body,  depending  on  the  proximity  and  pofition 
of  another  body,  without  any  thing  between  them,  juft 
a  ;  weight  is  j  and  this  quality  may  be  cognizable  by  our 
faculty  of  feeing  alone,  juft  as  the  preilure  of  a  heavy 
body  is  by  our  feeling  alone. 

How  optics  The  fir  ft  thing  which  made  it  probable  that  mechani- 
canie  tobe  cal  philofophy  had  any  tiling  to  do  with  the  phenomena 
contidered  0p|ics>  was  the  difeovery  of  Mr  Roemer,  “  that  ap- 
meclfanica!  Par^i°n  was  not  inftantaneous  f  that  fome  time  elapfed 
philofophy,  between  the  illumination  of  a  body  and  its  being  feen  at 
a  diftance.  He  di fco vered,  that  it  was  not  till  40  mi¬ 
nutes  after  the  fun  illuminated  one  of  Jupiter’s  fatellites 
that  it  was  feen  by^an  inhabitant  of  this  globe.  If  there¬ 
fore  a  fun  were  juft  created,  it  would  be  40  minutes  be¬ 
fore  Jupiter  would  be  illuminated  by  him,  and  200  be¬ 
fore  the  Georgian  planet  would  be  illuminated.  Here 
then  is  motion.  It  is  therefore  highly  probable  that 
there  is  foinething  moved  •,  but  it  is  ftill  doubted  whe¬ 
ther  this  fomething,  which  we  call  LIGHT,  is  a  matter 
emitted  from  the  ftiining  body,  and  moving  with  great 
velocity,  and  adling  on  and  affe£ted  by  other  bodies,  in 
the  various  phenomena  of  optics,  or  whether  it  is  a  certain 
Jiate  of  a  medium  which  is  thus  propagated,  as  we  fee 
that  waves  are  propagated  along  the  furface  of  water,  or 
fonorous  undulations  through  the  mafs  of  air,  while  the 
veater  or  air  itfelf  is  hardly  moved  out  of  its  place.  Ei¬ 
ther  of  thefe  fuppofitions  makes  optics  a  legitimate  branch 
of  mechanical  philofophy  ;  and  it  is  the  pnilofopher’s  bu- 
finefs  to  examine  both  by  the  received  laws  of  motion, 
and  fee  which  of  them  gives  confequences  which  tally 
with  the  phenomena.  This  has  been  done  •,  and  we  ima¬ 
gine  that  a  complete  incompatibility  has  been  demon¬ 
strated  between  the  confequences  of  the  undulations  of 
an  elaftic  medium,  and  the  phenomena  of  optics  ;  while 
the  confequences  of  the  other  or  vulgar  notion  on  this 
fubjefl  are  perfectly  confident  with  mechanical  laws. 
There  are  fome  things  in  this  hypothefis  very  far  beyond 
our  power  to  conceive  diftinftly  ;  but  they  are  all  fimi- 
lar  in  this  refpeft  to  many  fa6ls  acknowledged  by  all  j 
and  there  is  no  phenomenon  that  is  inconfiftent  with  the 
legitimate  confequences  of  the  hypothefis.  This  gives  it 
great  probability ;  and  this  probability  is  confirmed  by 
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many  chemical  fa£ls,  and  by  fa  els  in  the  vegetable  ecc-  Mechanical 
nomy,  which  give  flrong  and  aimed  undeniable  indica-  •Philosophy. 
tions  of  light  being  a  body  capable  of  a  chemical  union 
with  the  other  ingredients  of  fublunary  bodies,  and  of 
being  aA#ivards  let  at  liberty  under  its  own  form,  as  the 
caufe  m  wedium  of  vifion.  78 

But  tltofe  are  oueftions  fimiiar  to  thofe  about  the  But  this 
caufe  of  gravity,  and  totally  unneceifary  for  eftablifhing  ^ 
a  complete  theory  of  the  optical  phenomena,  for  ex"fcjenceof 
plaining  the  nature  of  vifion,  the  effects  of  optical  in- optics, 
liniments,  the  caufe  of  colours,  the  phenomena  of  the 
rainbow,  halos  and  parhelia,  &c.  &c.  Sic.  Only 
all  this  theory  is  unconnefled  with  the  principles  called 
mechanical.  1  79 

Such  is  the  field  of  obfervation  to  the  mechanical  phi-  Ibe  i’ro" 
lofopher  of  the  nrefent  day.  We  may  hope  to  extend 
and  by  degrees  apply  its  doctrines  even  to  the  mi  feen  tj.,e  above 
motions  winch  take  place  in  chemiftry  and  phyfiology.  extenfive 
But  we  mnft,  in  the  firil  place,  perfect  our  knowledge  field  of  ob- 
and  deicription  of  the  lenfible  motions  and  adlions  0ffeivati0n* 
bodies.  Thofe  of  fluids  ftill  demand  much  inveftigation  •, 
and  till  thefe  are  thoroughly  underllood,  it  is  not  time 
to  attempt  penetrating  further  into  the  recefles  of  na- 
ture.  ....  So 

In  the  profecution  of  this  ftudy,  it  is  found  that  every  inveltiga- 
change  which  can  be  obferved  in  the  ftate  of  a  body,  tion  of  the 
with  refpecl  to  motion  by  the  aflion  of  another  body,  is*avF  tbat 
accompanied  by  an  equal  and  oppofitc  change  in  the 
ftate  of  that  other  body.  Thus,  in  the  phenomena  oftqUafan(i 
gravitation,  it  is  obferved  that  the  dedeftious  of  the  funop^ofite  to 
and  planets  are  mutual.  The  fame  thing  is  obferved  inrea(fti°n- 
the  aftiyns  of  magnets  on  each  other  and  on  iron  )  it  is 
alfo  obferved  in  the  attraflions  and  repulfions  of  eleclri- 
cal  bodies  ;  and  it  alfo  obtains  in  all  the  phenomena  of 
impulfe  and  of  corporeal  preilure.  It  is  therefore  an  uni- 
verfal  law  of  motion,  that  aBion  is  a/waps  equal  and  op-* 
pojite  to  reaclion ;  but  this  mull  be  confidered  merely  as 
a  matter  of  fa£l,  a  contingent  lawr  of  nature,  like  that 
of  gravitation.  The  contrary  is  perfectly  conceivable, 
and  involves  no  contradiflion.  That  this  is  fo,  is  evident 
from  the  proceedings  of  philofophers,  who  in  every  new 
cafe  make  it  their  bufinefs  to  difeover  by  experiment 
whether  this  law  was  obferved  or  not.  It  was  among 
the  laft  difeoveries  made  by  Sir  Ifaac  Newton  in  his 
examination  cf  the  celeftial  motions.  This  being  the 
cafe,  it  fhould  never  be  afFumed  as  a  principle  of  reafon- 
ing  till  its  operation  has  been  afeertained  by  obfervation.  gr 
It  has  been  owing  to  this  improper  procedure  that  much  The  term 
falfe  reafoning  has  been  introduced  into  mechanical  phi-  viertia  has 
lofophy,  and  particularly  into  the  theory  of  impulfion  or^ck°neC* 
the  communication  of  motion  by  impulfe.  In  confider-wran(y]ing 
mg  this  fubjefl,  a  term  has  been  introduced  which  has  and  nnfeem- 
occafioned  much  wrangling  and  mifconception  ;  we  meanception  on 
the  term  inertia.  It  ferves  indeed  to  abbreviate  lan-lbjf  fub“ 
guage,  but  it  has  often  milled  the  judgement.  When^e 
ufed  with  cautious  attention  to  every  circumftance,  it 
exprefles  nothing  bnt  the  neceflity  of  a  caufe  to  the  pro- 
duflion  of  any  effe6l  :  but  it  is  generally  ufed  as  expref- 
fing  a  quality  inherent  in  matter,  by  which  it  refijis  any 
change  of  ftate,  or  by  which  it  maintains  its  prefent  ftate.  . 

Matter  is  faid  to  be  inert ;  and  as  every  thing  which 
changes  the  motion  of  a  body  is  called  a  force ,  and  as 
this  inertia  of  A  is  fuppofed  to  change  the  motion  of  B, 
it  is  called  vis  inertia  ;  and  yet  matter  is  faid  to  be  indif¬ 
ferent  as  to  motion  or  reft,  and  to  be  ina&ive.  Thefe 
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Mechanical  are  furely  very  incongruous  expreffions.  This  obfcure 
•fhilofophy.  difcourfe  has  arifen  from  the  poverty  of  all  languages, 
which  are  deficient  in  original  terms,  and  therefore  em¬ 
ploy  figurative  ones.  Force,  acttion,  refiftance,  are  all 
appropriated  terms  related  to  our  own  exertions  \  and 
fome  refemblance  between  the  external  effe&s  of  thefe  ex¬ 
ertions  and  the  effects  of  the  connecting  qualities  of  natu¬ 
ral  bodies,  has  made  us  ufe  them  in  our  difquifitions  on 
thefe  fubjeCts.  And  as  we  are  confcious  that,  in  order 
to  prevent  our  being  pufhed  by  another  from  our  place, 
we  muft  refift,  exerting  force  \  and  that  our  refiftance  is 
the  reafon  why  this  other  man  has  not  accomplished  his 
purpofe,  we  fay,  that  the  quiefcent  body  refills  being 
put  in  motion,  and  that  its  inertia  is  difcovered  by 
the  diminution  made  in  the  motion  offthe  impelling 
body  :  and  upon  the  authority  of  this  vis  inertice  as  a 
firft  principle,  the  phenomena  of  impulfion  are  explain¬ 
ed,  and  the  law  of  equal  aClion  and  reaffion  is  eftablifli- 
ed. 

But  all  this  procedure  is  in  contradiClion  to  the  rules 
of  indu&ive  logic  }  and  the  obfcurity  and  confufion 
which  has  arifen  from  this  original  mifconception,  the 
confequent  incongruity  of  language,  and  the  auk  ward 
attempts  that  have  been  made  to  botch  and  accommo¬ 
date  it  to  the  real  ftate  of  things,  have  occafioned  a 
difpute,  and  the  only  difpute,  in  natural  philofophy 
which  has  not  yet  been  fettled,  and  never  can  be  fet¬ 
tled,  while  fuch  mifconceptions  are  allowed  to  re¬ 
main. 

If  the  word  inertia  be  taken  as  exprefling  not  a  qua¬ 
lity  of  matter,  but  a  law  of  human  judgement  refpeff- 
ing  matter,  as  exprefling  our  neceflity  of  inferring  the 
agency  of  a  moving  force  whenever  we  obferve  a  change 
of  motion,  all  difficulties  will  vaniffi,  and  the  equality 
of  aCtion  and  rea£tion  will  be  inferred,  as  it  fhould  be, 
from  the  phenomena  of  collifion.  There  wTill  be  infer¬ 
red  a  vis  injita  corpori  impellenti ,  not  qua  moventi ,  but 
qua  corpori;  and  this  inference  will  carry  us  through  all 
the  myfteries  of  corporeal  aCtion,  as  it  conduced  Sir 
Ifaac  Newton  in  his  grand  refearches.  A  B 
Let  us  juft  confider  how  wTe  reafon  “j  T|  \  ■ 
in  a  new  cafe.  Let  A  and  B  be  two 
magnets  fattened  on  the  ends  of  two 
long  wTooden  laths  AE,  BF,  which 
turn  horizontally  on  pivots  C,  D,  like 
compafs  needles,  with  their  north  poles 
fronting  each  other,  1 2  inches  apart  ; 
and  let  A  be  puttied  towards  B,  fo 
that  it  would  move  uniformly  with  the  C  -  -  D 

velocity  of  two  inches  in  a  fecond. 

The  phenomena  which  have  been  ob¬ 
ferved  are  as  follow :  A  will  gradually 
diminifli  its  velocity  ;  and  when  it  has 
advanced  about  nine  inches,  will  flop 
completely.  B,  in  the  mean  time 
will  gradually  acquire  motion  \  and  E  ^ 
when  it  has  advanced  about  nine  inches,  will  have  a 
velocity  ®f  about  two  inches  per  fecond,  with  which  it 
will  continue  to  move  uniformly.  Now  wrhat  is  infer¬ 
red  from  thefe  phenomena  ?  Becaufe  the  motion  of  A  is 
gradually  retarded,  we  infer  that  a  retarding  force,  that 
is,  a  force  in  the  diredion  BA,  has  a£!ed  on  it.  And 
fince  this  w^ould  not  have  happened  if  B  had  not  been 
there,  and  always  happens  when  B  is  there,  we  infer 
that  B  is  either  its  caufe  or  the  occafion  of  its  aClion. 
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The  vulgar  fay  that  B  repels  A  \  fo  fay  the  dynamifts.  Mechanical 
The  abettors  of  invifible  fluids  fay,  that  a  ftream  of  fluid  jttfl'ofcphy. 
iffuing  from  B  impels  A  in  the  oppofite  dire&ion.  All  ^  ' 
naturalifts  agree  in  faying,  that  an  a&ive  force  connec¬ 
ted  with  B  has  deftroyed  the  motion  of  A,  and  confider 
this  curious  phenomenon  as  the  indication  and  chara&er- 
iftic  of  a  difeovery.  The  fame  inference  is  made  from 
the  motion  produced  in  B  :  it  is  confidered  by  all  as  ef¬ 
fected  by  a  force  exerted  or  occafioned  by  the  prefence 
of  A  ;  and  the  dynamifts  and  the  vulgar  fay  that  A  re¬ 
pels  B.  And  both  parties  conclude,  from  the  equal 
changes  made  on  both  bodies,  that  the  changing  forces 
are  equal  ;  here  acknowledging,  that  they  obferve  an 
equality  of  action  and  reaction  ;  and  they  add  this  to  the 
other  inftances  of  the  extent  of  this  law  of  motion. 

All  this  while  no  one  thinks  of  the  inertia  or  inacti¬ 
vity  of  B,  but,  on  the  contrary,  conclude  this  to  be  a 
curious  inftance  of  its  activity  •  and  moft  people  con¬ 
clude  that  both  bodies  carry  about  with  them  a  vis  in - 
fita  both  when  at  reft  and  when  in  motion. 

If  other  phenomena  give  unqueftionable  evidence  It  is  cfoubt- 
that,  in  ordinary  collifions,  there  is  the  fame  changes ful  whether 
of  motion,  produced  without  mathematical  contact,  the*^^011* 
fame  inferences  muft  be  drawn  •  and  a  fcrupulous  natu-  ever  been 
ralift  wTill  doiffit  whether  contact  fliouldmake  any  change  obferved. 
in  our  reafonings  on  the  fubject,  and  whether  actual 
contact  ever  has  been  or  can  be  obferved.  He  will  alfo 
be  convinced,  that  while  this  is  the  general,  or  perhaps 
univerfal,  procefs  of  nature  in  producing  motion  by  im-  84 
pulfe,  all  explanations  of  the  action  of  bodies  e  difanti ,  The  folly 
by  the  intervention  of  ethers  and  other  invifible  fluids,  fuPP°- 
are  nothing  but  multiplying  the  difficulties  ;  for  in  place  venin^*" 
of  one  fact,  the  approach  of  one  magnet  (for  inftance)  ethers^  8cc. 
to  another,  they  fubftitute  millions  of  unfeen  impulfes, 
each  of  which  equally  needs  an  explanation.  And  if 
this  fluid  be  fuppofed  to  produce  its  effects  by  any  pecu¬ 
liarity  in  its  conftitution,  as  in  the  cafe  of  Newton’s  ela- 
ftic  ether  propofed  by  him  to  explain  gravitation,  the 
hypothefis  fubftitutes,  in  the  moft  unqualified  manner, 
millions  of  fimilar  phenomena  for  the  one  to  be  explain¬ 
ed  \  for  there  is  the  fame  wTant  of  a  fecond  fluid  in  order 
to  produce  that  mutual  recefs  of  the  particles  of  the  ether 
which  conftitutes  its  elafticity. 

And  this  feems  to  be  the  limit  to  our  inquiries  into  The  quality 
all  the  claffes  of  natural  phenomena.  We  find  the  maf-of  bodies 
fes  or  the  particles  of  matter  endued  in  faeff  with  quali-wIiereby 
ties  which  affeft  the  ftate  of  other  particles  or  mattes,  at^rab^[^s 
fmaller  or  at  greater  diftances  from  each  other  according  is  infuppor- 
to  certain  general  rules  or  laws.  This  ultimate  ftep  in  table  by  us. 
the  conftitution  of  things  is  infcrutable  by  us.  It  is  ar¬ 
rogance  in  the  higheft  degree  for  us  to  fay,  that  becaufe 
we  do  not  comprehend  how  there  is  inherent  in  a  body 
any  quality  by  w  hich  another  body  may  be  affected  at  any 
diftance  from  it,  therefore  no  fuch  quality  is  pofible .  It 
is  no  lefs  fo  to  fay,  that  matter  has  no  active  property 
but  that  of  moving  other  matter  by  impulfe  j  and  that 
becaufe  it  may  be  fo  moved,  and  alfo  by  the  agency  of 
our  own  minds,  therefore,  wrhen  it  is  not  moved  by  im¬ 
pulfe,  it  is  moved  by  minds.  The  fame  almighty  fiat 
vffiich  brought  a  particle  of  matter  into  exiftence  could 
bring  thofe  qualities  equally  into  exiftence  \  and  the  how 
in  both  is  equally  beyond  our  comprehenfion.  . 

But,  on  the  other  hand,  we  muft  guard  againft  the 
incurious  retting  on  this  confideration  as  a  flop  to  fur- ever,  flop 
ther  inquiry.  There  may  be  fpecies  of  matter  poffef-  further  in- 
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Mechanical  fed  of  the  mechanical  powers,  and  which  notwithdand- 
Phiiobphy.  Jng  is  not  cognifable  by  our  fenfes.  All  the  properties 
v  of  matter  are  not  known  to  a  perfon  who  is  both  deaf 
and  blind  ;  and  beings  poflefled  of  more  fenfes  may  per¬ 
ceive  matter  where  we  do  not ;  and  many  phenomena 
may  really  be  produced  by  the  aXion  of  intervening 
matter,  which  we,  from  indolence  or  from  hade,  aferibe 
to  the  agency  of  inherent  forces.  The  indutlry  of  phi- 
lofophers  has  already  difeovered  intermedia  in  fome 
cafes.  It  is  now  certain  that  air  is  the  conveyor  of  found, 
and  it  is  almoft  certain  that  there  is  fuch  a  thing  as 
^  light.  Let  us  therefore  indulge  conjeXures  of  this  kind, 
and  examine  the  conjeXures  by  the  received  laws  of 
motion,  and  rejeX  them  when  we  find  the  fmalleft  in- 
confiftency ;  and  always  keep  in  mind  that  even  the 
mod  coincident  with  the  phenomena  is  flill  but  a  pof- 
fibility. 

We  may  conclude  the  whole  of  thefe  obfervations 
v,Tith  the  remark,  that  thefe  queflions  about  the  activity 
or  inaXivity  of  matter  are  not  phyfical,  but  metaphy- 
fical.  Natural  philofophy,  it  is  true,  commonly  takes 
it  for  granted  that  matter  is  wholly  inaXive  ;  but  it  is 
net  of  any  moment  in  phyfics  whether  this  opinion  be 
true  or  falfe  ;  whether  matter  be  aXed  on  according  to 
certain  laws,  or  whether  it  aX  of  itfelf  according  to 
the  fame  laws,  makes  no  difference  to  the  natural  phi* 
lofopher.  It  is  his  bufinefs  to  difeover  the  laws  which 
really  obtain,  and  to  apply  thefe  to  the  folution  of 
fubordinate  phenomena  :  but  whether  thefe  lawrs  arife 
from  the  nature  of  fome  agent  external  to  matter,  or 
whether  matter  itfelf  is  the  agent,  are  queflions  which 
may  be  above  his  comprehenfion,  and  do  not  imme¬ 
diately  concern  his  proper  bufinefs. 

The  account  wTe  have  now  given  of  natural  philofo¬ 
phy  points  out  to  us  in  the  plained  manner  the  way  in 
which  the  dudy  mud  be  profefuted,  and  the  helps 
which  mud  be  taken  from  other  branches  of  human 
knowledge. 

The  caufes,  powers,  forces,  or  by  whatever  name  wTe 

choofe  to  exprefs  them,  which  produce  the  mechanical 

phenomena  of  the  univerfe,  are  not  obferved,  and  are 

.  .  ,  ,  known  to  us  only  in  the  phenomena  themfelves.  Our 

nlsincd  ana  *  1 

exempli-  knowledge  of  the  mechanical  powers  of  nature  mud 
therefore  keep  pace  with  our  knowledge  of  the  motions, 
and  indeed  is  nothing  different  from  it.  In  order  to  dif¬ 
eover  and  determine  the  forces  by  which  the  moon  is  re¬ 
tained  in  her  orbit  round  the  earth,  we  mud  know  her 
motions.  To  a  terredrial  fpeXator  die  appears  to  de- 
feribe  an  cllipfe,  having  the  earth  in  one  focus  ;  but,  in 
the  mean  time,  the  earth  is  carried  round  the  fun,  and 
the  moon’s  real  path,  in  abfolute  fpace,  is  a  much  more 
complicated  figure.  Till  we  know  this  figure,  and  the 
variations  in  the  velocity  with  which  it  is  deferibed,  we 
know  nothing  of  the  forces  which  aXuate  the  moon  in 
her  orbit. 

When  Newton  fays  that  the  forces  by  which  fhe  is 
ing  of  fome  retained  in  this  elliptical  orbit  are  direXed  to  the  earth, 
what  does  he  mean  ?  Only  this,  that  the  deflexions  from 
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of  the  ce!ef.that  reXilineal  motion  which  fhe  vrould  other- 

tial  mo-  vrife  have  performed  arc  always  in  this  direXion.  In  like 
tions.  manner,  when  he  fays  that  thefe  forces  are  inverfely  pro¬ 
portionate  to  the  fquares  of  her  didances  from  the  earth, 
he  only  means  that  the  defleXions  made  in  equal  times 
in  different  parts  of  her  motion  ar©  in  this  procortlon. 
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Thefe  defleXions  are  confidered  as  the  charaXeridics  Mechanical 
and  meafures  of  the  forces.  We  imagine  that  we  have  Phdofephy. 
made  all  plain  when  we  call  this  indicated  caufe  a  ten¬ 
dency  to  the  earth  ;  but  we  have  no  notion  of  this  ten¬ 
dency  to  the  earth  different  from  the  approach  itfelf. 

This  word  tendency,  fo  fafhionable  among  the  followers 
of  Sir  Ifaac  Newton,  is  perverted  from  its  pure  and  ori¬ 
ginal  fenfe.  Tendere  verfus  folem ,  is,  in  the  language 
of  Rome,  and  alfo  of  Newton,  to  go  towards  the  fun  ; 
but  we  now  ufe  the  words  tend,  tendency ,  to  fignify,  not 
the  approach ,  but  the  caufe  of  this  approach.  And  when 
called  upon  to  fpeak  dill  plainer,  we  defertthe  fate  paths 
of  plain  language,  and  we  exprefs  ourfelves  by  meta-’ 
phor  ;  fpeaking  of  nifus ,  conatus  fefe  mutua  accedende , 
vis  centripetm ,  &c.  When  thefe  expreffions  have  be¬ 
come  familiar,  the  original  fenfe  of  the  word  is  forgotten, 
and  we  take  it  for  granted  that  the  words  never  had  ano¬ 
ther  meaning  ;  and  this  metaphor,  fprung  from  the  po¬ 
verty  of  language,  becomes  a  fruitful  fource  of  mifeon- 
ception  and  midake.  The  only  way  to  lecure  ourfelves 
againft  fuch  mydical  notions  as  are  introduced  by  thefe 
means  into  philofophy,  is  to  have  recourfe  to  the  way  in 
which  we  acquire  the  knowledge  of  thefe  fancied 
powers;  and  then  we  fee  that  their  names  are  only 
names  for  phenomena,  and  that  univerfal  gravitation  is 
only  an  univerfal  mutual  approach  among  the  parts  of 
the  folar  fydem. 

There  is  one  cafe  in  which  we  fondly  imagine  that  The  abfur- 
we  know7  the  caufe  independent  of  the  effc  X,  and  that  ditv  of  rea¬ 
we  could  have  prediXed  the  phenomenon  a  priori ;  we^ontm^ 
mean  the  cafe  of  impulfe  :  and  hence  it  is  that  we  zx^riorl' 
fo  prone  to  reduce  every  thing  to  cafes  of  impulfion, 
and  that  we  have  fallen  upon  all  thefe  fubterfuges  of 
ethers  and  other  fubtile  fluids.  But  we  might  have 
laved  ourfelves  all  this  trouble  ;  for  after  having;  by 
much  falfe  reafoning  and  gratuitous  aflumptions,  diown 
that  the  phenomenon  in  quedion  / night  have  been  produ¬ 
ced  by  impulfe,  we  are  no  nearer  our  purpofe,  becaufe 
that  property  by  which  matter  in  motion  puts  other 
matter  in  motion,  is  known  to  us  only  by  and  in  the 
eflfeX.  92 

The  fair  and  logical  dcduXion  from  all  this  is,  that  We  know 
we  mud  not  expeX  any  knowledge  of  the  powers  of  notl!in^ 
nature,  the  immediate  caufes  of  the  motions  of  bodies,  ^te^ufes 
but  by  means  of  a  knowledge  of  the  motions  them-  0f  motions 
felves ;  and  that  every  midake  in  the  motions  is  ac-  except  by  a 
companied  by  a  fimilar  midake  in  the  caufes.  It  is  knowledge 

impoflible  to  demondrate  or  explain  the  gravitation  of  ■  ^  Z110" 

.  r  .  .  .  ...  1  •  rtions  them- 

the  planets  to  him  who  is  ignorant  or  the  properties  or  feives. 

the  ellipfe,  or  the  theory  of  gunnery  to  him  who  does 
not  know  the  parabola.  ^ 

A  notion  has  of  late  gained  ground,  that  a  man  may  a  man  can- 
become  a  natural  philofopher  without  mathematical  know-  not  he  a 
ledge  ;  but  this  is  entertained  by  none  who  have  any  ma-  Sood 
thematics  themfelves  ;  and  furely  thofe  who  are  ignorant  jjer  with- 
of  mathematics  fnould  not  be  fudained  as  judges  in  this  ow  being  a 
matter.  We  need  only  appeal  to  faX.  It  is  only  in  nathemati- 
thofe  parts  of  natural  philofophy  wdiich  have  been  ma- cian* 
thematically  treated,  that  the  invedigations  have  been 
carried  on  wTith  certainty,  fuccefs,  and  utility.  Without 
this  guide,  we  mud  expeX  nothing  but  a  fchool-boy’s 
knowledge,  refembling  that  of  the  man  who  takes  up 
his  religious  creed  on  the  authority  of  his  pried,  and  can 
neither  give  a  reafon  for  rvhat  he  imagines  that  he  be- 
3  I  lieves, 
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Mechanic*!  1! eves,  nor  apply  it  with  confidence  to  any  valuable  pur- 
Philofophy  p0fe  jn  \{fet  We  may  read  and  be  amufed  with  the  trif¬ 
ling  or  vague  writings  of  a  Nollct,  a  Fergufon,  or  a 
Prieftley  j  but  we  (hall  not  underhand,  or  profit  by  the 
truths  communicated  by  a  Newton,  a  D’Alembert,  or 
De  la  Grange. 

Thefe  obfervaticns,  on  the  other  hand,  fnow  us  the 
nature  of  the  knowledge  which  may  be  acquired,  and 
the  rank  which  natural  philofophy  holds  among  the 
fciences. 

Motions  are  the  real  and  only  objedls  of  our  obfer- 
vation,  the  only  fubjedls  of  our  difcuffion.  In  motion 
are  included  no  ideas  but  thofe  of  fpace  and  time,  the 
of  obflrva- S  fhbjeffs  of  pure  mathematical  difquifition.  As  foon, 
tion,  are  therefore,  as  we  have  difeovered  the  fadl,  the  motion, 
fubjedls  of  all  our  future  reafonings  about  this  motion  are  purely 
pure  ma-  mathematical,  depending  only  on  the  affedlions  of 
difjuintion  number,  and  proportion,  and  mud  carry  along 

’with  them  that  demonftration  and  irrefiftible  evidence 
which  is  the  boaft  of  that  fcience.  To  this  are  we 
indebted  for  that  accuracy  which  is  attained,  and  the 
progrefs  which  has  been  made  in  feme  branches  of  me¬ 
chanical  philofophy  j  for  when  the  motions  are  diftindlly 
and  minutely  underflood,  and  then  considered  only  as  ma¬ 
thematical  quantities,  independent  of  all  phyfical  consi¬ 
derations,  and  we  proceed  according  to  the  jull  rules  of 
mathematical  reafoning,  we  need  not  fear  any  intricacy  of 
combination  or  multiplicity  of  fteps  }  we  are  certain  that 
truth  will  accompany  us,  even  though  we  do  not  always 
attend  to  it,  and  will  emerge  in  our  final  proportion,  in 
the  fame  manner  as  we  fee  happen  in  a  long  and  intri- 
„  cate  algebraic  analyfis. 

Mechanical  Mechanical  philofophy,  therefore,  which  is  cultivated 
philofophy  in  this  way,  is  not  a  fyflem  of  probable  opinions,  but 
thus  culti-  a  difeiplina  accurately  a  demonflrative  fcience.  To  pof- 
vated  is  a  feps  ^  however,  in  this  form,  requires  confiderable 
tiveTcience.  preparation.  The  mere  elements  of  geometry  and  al¬ 
gebra  are  by  no  means  fufficient.  Newton  could  not 
have  proceeded  fine  “  fun  maiheji  facan  prefer ente 
{•  id,  in  creating  a  netv  fcience  of  phyfics,  he  was  obliged 
to  fearch  for  and  difeover  a  new  fource  of  mathematical 
The  la  men-  knowledge.  It  is  to  be  lamented  that  the  tafle  for  the 
table  decay  mathematical  fciences  has  fo  prodigioufly  declined  in 
of  mathe-  thJs  country  of  late  years  *,  and  that  Britain,  which 
matics  in  formeriy  tooh  the  lead  in  natural  philofophy,  fhould 
now  be  the  country  where  they  are  leaf!  cultivated. 
Few  among  us  know  more  than  a  few  elementary  doc¬ 
trines  of  equilibrium  :  while,  on  the  continent,  we  find 
many  authors  who  cultivate  the  Newtonian  philofophy 
with  great  afliduity  and  fuccefs,  and  whofe  writings 
are  confulted  as  the  fountains  of  knowledge  by  all  our 
countrymen  who  have  occafion  to  employ  the  difeo- 
\ cries  in  natural  philofophy  in  the  arts  of  life.  It  is 
to  the  foreign  miters  that  we  have  recourfe  in  our 
feminaries,  even  for  elementary  treatifes  ;  and  while 
the  continent  has  fupplied  us  with  mod  elaborate  and 
ufeful  treatifes  on  various  articles,  in  phyfical  aftrono- 
nomy,  practical  mechanics,  hydraulics,  and  optics,  there 
has  not  appeared  in  Britain  half  a  dozen  treatifes  worth 
confulting  for  thefe  laft  forty  years  *,  and  this  notwith- 
flanding  the  unparalleled  munificence  of  our  prefent 
tbe  ampleft  fovereign?  who  has  given  ’more  liberal  patronage  to  the 
mem  from  cultivators  of  mathematical  philofophy,  and  indeed  of 
fhe  crown,  fcience  in  general,  than  any  prince  in  Europe.  The 
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magnificent  eftahliftiments  of  Louis  XIV.  originated  Mechanical 
from  his  infatiable  atnbition  and  defire  of  univerfal  in-  Philofophy* 
fluence,  directed  by  the  fagacious  Colbert.  And  his 1 
patronage  being  exerted  according  to  a  regular  plan  in 
the  eflablilhment  of  pensioned  academics,  and  in  procur¬ 
ing  the  combined  efforts  of  the  moft  eminent  of  all  coun¬ 
tries,  his  exertions  made  a  confpicucus  figure,  and  filled' 
all  Europe  with  his  eulogifts.  But  all  this  was  done 
without  the  final  left  felf-denial,  or  retrenchment  of  his 
own  pleafures,  the  expences  being  furniflied  out  of  the 
public  revenues  of  a  great  and  oppreffed  nation  \  where- 
as  the  voyages  of  difeovery,  the  expenfivc  obfervations 
and  geodetical  operations  in  Britain,  and  the  number- 
lefs  unheard-of  pentions  and  encouragements  given  to 
men  of  fcience  and  adlivity,  vrere  all  furniftied  out  of 
the  private  eftate  of  our  excellent  fovereign,  who  feems 
to  delight  in  repaying,  by  cv.ery  fervice  in  his  power, 
the  attachment  of  a  loyal  and  happy  nation.  It  is 
therefore  devoutly  to  be  wiftied  that  his  patriotic  efforts 
were  properly  feconded  by  thofe  whom  they  are  intend¬ 
ed  to  ferve,  and  that  the  tafte  for  the  mathematical 
fciences  may  again  turn  the  eyes  of  Europe  to  this  coun¬ 
try  for  inftrudlion  and  improvement.  The  prefent  feems 
a  moft  favourable  era,  while  the  amazing  advances  in 
manufadlures  of  every  kind  feem  to  call  aloud  for  tile 
afliftance  of  the  philofopher.  What  pleafure  would  it 
have  given  to  Newton  or  Halley  to  have  feconded  the 
ingenious  efforts  of  a  Watt,  a  Boulton,  a  Smeaton,  an 
Arkwright,  a  Dollond  ?  and  how  mortifying  is  it  to  fee 
them  indebted  to  the  fer vices  of  a  Belidor,  a  Boffut,  a 
Clairaut,  a  Bofcovich  ? 

We  hope  to  be  pardoned  for  this  digrcflicn,  and  re¬ 
turn  to  our  fubjedt. 

It  appears  from  what  has  been  faid,  that  mechanic  Mechanical 
cal  philofophy  is  almoft  wholly  a  mathematical  ftudy,  philofophy 
and  that  it  is  to  be  fuccefsfully  profecuted  only  under 1S  altboft 
this  form  :  but  in  our  endeavours  to  initiate  the  young  ^athemati- 
beginner,  it  wTill  be  often  found  to  require  more  fteadi-cai  ftudy. 
nefs  of  thought  than  can  generally  be  expedled  for 
keeping  the  mind  engaged  in  fuch  abftradl  fpecula- 
tions.  The  objedl  prefented  to  the  mind  is  not  readi- 
ly  apprehended  with  that  vivacity  which  is  neceffary 
for  enabling  us  to  reafon  upon  it  with  clearnefs  and 
fteadinefs,  and  it  vTould  be  very  defirable  to  have  fbme 
means  of  rendering  the  conception  more  eafy,  and  the  ^ 
attention  more  lively.  This  may  be  done  by  exhibit-  Experi- 
ing  to  the  eye  an  experiment,  which,  though  but  aments  are,  ] 
fingle  fadl,  gives  us  a  feniible  objedl  of  perception,  however, 
which  we  can  contemplate  and  remember  with  much  eat^et0 
more  fteadinefs  than  any  mere  creature  of  the  imagi-  attention  of 
nation.  We  could,  by  an  accurate  description,  give  young 
fuch  a  conception  of  a  room  that  the  hearer  ftiould  minds, 
perfedlly  comprehend  our  narration  of  any  occurrence 
in  it :  but  one  moment’s  glance  at  the  room  would  be 
infinitely  better.  It  is  ufual  therefore^ to  employ  ex¬ 
periments  to  aflift  the  imagination  of  the  beginner  ;  and 
moft  courfes  of  natural  philofophy  are  accompanied  by 
a  feries  of  fuch  experiments.  Such  experiments,  con- 
nedled  by  a  flight  train  of  argumentative  difeourfe,  may 
even  ferve  to  give  a  notion  of  the  general  dodlrines, 
fufficient  for  an  elegant  amufement,  and  even  tending 
to  excite  curiofity  and  engage  in  a  ferious  profecution 
of  the  ftudy.  Such  are  the  ufual  courfes  which  go 
by  the  name  of  experimental  philofophy  :  but  this 
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Experirnen-  is  a  great  mifappllcation  of  the  term  3  fuch  courfes  are 
tal  Philo-  little  more  than  illujl rations  of  known  doctrines  by  ex- 


ibphy. 


periments. 


Experimental  Philosophy  is  the  inveftigation  of 
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Experimen¬ 
tal  philofo-  general  laws,  as  yet  unknown,  by  experiment  3  and  it 
phy  defined  jlas  been  obferved,  under  the  article  PHILOSOPHY, 
plained"  that  this  is  the  moil  infallible  (and  indeed  the  foie) 
Way  of  arriving  at  the  knowledge  of  them.  This  is 
the  Novum  Grganum  Sctentiarum  ftrongly  recommended 
by  Lord  Bacon.  It  was  new  in  his  time,  though  not 
altogether  without  example  3  for  it  is  the  procedure 
of  nature,  and  is  followed  whenever  curiofity  is  excited. 
There  was  even  extant  in  his  time  a  very  beautiful  ex¬ 
ample  of  this  method,  viz.  the  Treatife  of  the  Load- 
ftone,  by  Dr  Gilbert  of  Colchefler  3  a  work  which  has 
hardly  been  excelled  by  any,  and  wThich,  when  we  con- 
fidcr  its  date,  about  the  year  1580,  is  really  a  wonderful 
performance. 

The  moft  perfedl  model  of  this  method  is  the  Optics 
of  Sir  Ifaac  Newton.  Dr  Black’s  Eifay  on  Magnefia 
is  another  very  perfedl  example.  Dr  Franklin’s  Theory 
of  Ele£lricity  is  another  example  of  great  merit.  That 
the  inveftigation  is  not  complete,  nor  the  conclufions 
certain,  is  not  an  objection.  The  method  is  without 
fault ;  and  a  proper  direction  is  given  to  the  mind  for 
the  experiments  which  are  Hill  neceffary  for  eftabliftiing 
the  general  laws. 

A  good  It  were  much  to  be  wifhed  that  fome  perfon  of 

treatife  on  talents  and  of  extenfive  knowledge  would  give  a  trea- 
the  methqd  tife  on  the  method  of  inquiry  by  experiment.  Although 
of  inquiry  many  beautiful  and  fuccefsful  examples  have  been  given 
bient  very  as  particular  branches  of  inquiry,  we  have  but  too 
neceffary.  many  inftances  of  very  inaccurate  and  inconclufive  in- 
veftigations.  Experiments  made  at  random,  almofl 
without  a  view',  ferve  but  little  to  advance  our  know¬ 
ledge.  They  are  like  fliapelefs  lumps  of  done  merely 
detached  from  the  rock,  but  ft  ill  wanting  the  fkill  of 
the  builder  to  feledl  them  for  the  different  purpdfes 
which  they  may  chance  to  ferve  3  while  well- contrived 
experiments  are  blocks  cut  out  by  a  fkilful  workman, 
according  as  the  quarry  could  furnifh  them,  and  of 
forms  fuited  to  certain  determined  ufes  in  the  future 
edifice.  Every  little  feries  of  experiments  by  Margraaf 
terminates  in  a  general  law,  while  hardly  any  general 
conclufton  can  be  drawn  from  the  numberlefs  experi¬ 
ments  of  Pott.  Lord  Bacon  has  written  much  on  this 
fubjedl,  and  with  great  judgement  and  acutenefs  of  di- 
ftin6lion  3  but  lie  has  exceeded  in  this,  and  has  fatigued 
his  readers  by  his  numerous  rules  3  and  there  is  in  all 
his  philofophical  works,  and  particularly  in  this,  a 
quaintnefs  and  affe&ation  that  greatly  obfeure  his  mean¬ 
ing,  fo  that  this  mod  valuable  part  of  his  writings  is  very 
102  little  read.  - 

Anobjec-  A  formidable  obje£tion  has  been  made  to  this  me- 
terimeiuai  ^od  Since  a  phyfical  law  is  only  the 

inquiry.  expreffion  of  a  general  fa<ft,  and  iS  eftabliflied  only  in 
confequence  of  our  having  obferved  a  fimilarity  in  a 
great  number  of  particular  fa<5ts  3  and  fince  the  great 
rule  of  induiftive  logic  is  to  give  the  law  no  greater  ex¬ 
tent  than  the  indu&ion  on  which  it  is  founded— how 
comes  it  that  a  few  experiments  muft  be  received  as  the 
foundation  of  a  general  inference  ?  This  has  been  an- 
fwered  in  very  general  terms  in  the  article  Philosophy. 
But  it  will  be  of  ufe  to  confider  the  fubjeft  a  little  more 


while  the  others 
hinder  their  pro- 


particularly.  Our  obfervations  on  this  fubject  are  taken  Experiment 
from  the  differtation  on  evidence  by  Dr  Campbell  in  his  ta* 
Phiiofophy  of  Rhetoric.  t _ * 

An  attentive  conlideration  of  the  objeefts  around  us, 
will  inform  us  that  they  are  generally  of  a  complicated  The  objec- 
nature,  not  only  as  confiding  of  a  complication  of  thofe  tl0n 
qualities  of  things  called  accidents,  fach  as  gravity, 
mobility,  colour,  figure,  folidity,  which  are  common  ampies 
to  all  bodies  3  but  allb  as  confiding  of  a  mixture  of  alhowingthe 
variety  of  fubftances,  very  different  in  their  nature  and  mature  and 
properties  3  and  each  of  thefe  is  perhaps  compounded  mode° 

ingredients  more  fimple.  #  of  kquiry. 

Moreover,  the  farther  we  advance  in  the  knowledge 
of  nature,  we  find  the  more  reafon  to  be  convinced,  of 
her  cortftancy  in  all  her  operations.  Like  caufes  have  K 

always  produced  like  effects,  and  like  effe&s  have  always 
been  preceded  by  like  caufes.  Inconftancy  fometimes 
appears  in  Nature’s  works  at  fiirfi  fight ;  but  a  more  re¬ 
fined  experience  fhow'S  us  that  this  is  but  an  appearance, 
and  that  there  is  no  inconftancy :  and  we  explain  it  to 
our  fatisfaclion  in  this  way. 

Moft  of  the  objedls  being  of  a  complicated  nature, 
we  find,  on  an  accurate  ferutiny,  that  the  effe£l$  aferi- 
bed  to  them  ought  often  to  be  folely  aferibed  to  one 
or  more  of  thefe  component  parts, 
either  do  not  contribute  to  them,  or 
Auction  3  and  the  variety  of  nature  is  fo  great,  that  hard¬ 
ly  any  two  individuals  of  the  fame  fpecies  are  in  every 
refpe<5t  like  any  other.  Oii  all  thefe  accounts  wye  ex¬ 
pert  dillimilitudes  in  the  phenomena  accompanying  per¬ 
fectly  fimilar  treatment  of  different  fubjecls  of  the  fame 
kind )  but  W'e  find,  that  whenever  we  can  Le  allured 
that  the  two  fubftances  are  perfectly  alike,  the  pheno¬ 
mena  arifing  from  fimilar  treament  are  the  fame  :  and 
long  and  extenfive  obfervation  teaches  us,  that  there 
are  certain  circumftances  which  infure  us  in  the  perfeCl 
firpilarity  of  conftitution  of  fome  things.  Whenever  we 
obferve  the  effect  of  any  natural  agent  on  one,  and  but 
one,  of  thefe,  wre  invariably  expeCt  that  the  lame  will  be 
produced  on  any  other. 

Should  a  botanift  meet  with  a  plant  new  to  him,  and 
obferve  that  it  has  feven  monopetalous  flowers,  he  will 
conclude  with  the  utmoft  confidence  that  every  plant  of 
this  fpecies  will  have  monopetalous  fiow'ers  3  but  he  will 
not  fuppofe  that  it  will  have  feven,  and  no  more  than 
feven,  ffow'ers,  Now  thefe  two  faCls  feem  to  have  no 
difference  to  warrant  fuch  a  difference  in  the  conclufion; 
which  may  therefore  feem  capricious,  fince  there  is  but 
one  example  of  both. 

But  it  is  not  from  this  example  only  that  he  draws 
the  conclufion.  Had  he  never  before  taken  notice  of 
any  plant,  he  W'ould  not  have  reafoned  at  all  from 
thefe  remarks.  But  his  mind  runs  immediately  from 
this  unknown  fpecies  to  all  the  known  fpecies  of  this 
genus,  and  to  all  the  genera  of  the  fame  order  3  and 
having  experienced  in  the  figure  of  the  flower  an  uni¬ 
formity  in  every  fpecies,  genus,  and  order,  which  admits 
of  no  exception,  but,  in  the  number  of  flowers,  a  variety 
as  boundlefs  as  are  the  circumftances  of  foil,  climate,  age, 
and  culture,  he  learns  to  mark  the  difference,  and  draws 
the  above-mentioned  conclufions.  Thus  we  learn,  that 
perfeB  uniformity  is  not  to  be  expelled  in  any  inftance 
whatever,  hecaufe  in  no  inftance  is  the  fimplicity  of  con¬ 
ftitution  fufficiently  great  to  give  us  aiTurance  of  perfedl 
uniformity  in  the  circumftances  of  the  cafe  ;  and  the  ut- 
3  I  2  moft 
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mofl  that  our  experience  can  teacli  us  is  a  quick  diferi- 
minalion  of  thofe  circumdances  which  produce  the  oc- 
cafional  varieties. 

The  nearer  that  our  invedigaiions  carry  us  to  the 
knowledge  of  elementary  natures,  the  more  are  we  con¬ 
vinced  by  general  experience  of  the  uniformity  of  the 
operations  of  real  elements ;  and  although  it  may  per¬ 
haps  be  impodible  for  us  ever  to  arrive  at  the  know¬ 
ledge  of  the  fimplefl  elements  of  any  body,  yet  when 
any  thing  appears  fimple,  or  rather  fo  exa&ly  uniform, 
as  that  we  have  invariably  obferved  it  to  produce  fimi- 
lar  effedls  on  difeovering  any  new  effedl  of  this  fub- 
Hance,  we  conclude,  from  a  general  experience  of  the 
efficient,  a  like  conftancy  in  the  energy  as  to  the  reil. 
Tire  conlumes  wood,  melts  lead,  and  hardens  clay.  I11 
thefe  indances  it  a£ls  uniformly,  but  not  in  thele  only. 
We  have  always  found,  that  whatever  of  any  fpecics  is 
confirmed  by  it  in  one  indance,  has  been  contumed  by 
it  011  trial  at  any  time.  If  therefore  a  trial  be  made 
for  the  fird  time  of  its  influence  on  any  particular  fu'o- 
fiance,  he  who  makes  it  is  warranted  to  conclude  that 
the  ededl,  whatever  it  may  be,  is  a  faithful  reprefenta- 
ti  ve  of  its  titb&s  on  this  fubdance  in  all  pail  and  future 
ages.  This  conciufiou  is  not  founded  on  this  (ingle 
inilance,  but  upon  this  inilance  combined  with  the  ge¬ 
neral  experience  of  the  regularity7  of  this  element  in  its 
operations. 

*  This  general  conclufion,  therefore,  drawn  from  one 
experiment,  is  by  no  means  in  oppoiition  to  the  great 
rule  of  indu&ive  logic,  but,  on  the  contrary,  it  is  the 
moll  general  and  refined  application  of  it.  General 
laws  are  here  the  real  fubjeCl  of  confideration  ;  and  a 
law7  Hill  more  general,  viz.  that  nature  is  conjlant  in  a! I 
its  operations ,  is  the  inference  which  is  here  applied  as 
a  principle  of  explanation  of  a  phenomenon  which  is 
itfelf  a  general  law,  viz.  that  Tiature  is  conjlant  in  this 
operation . 

The  foundation  of  this  general  inference  from 
experiment  being  fo  firmly  eftablifhed,  it 
that  experiments  mud  be  an  infallible  method  of  attain¬ 
ing  to  the  knowledge  of  nature  ;  and  we  need  only  be 
folicitous  that  we  proceed  in  a  way  agreeable  to  the 
great  rule  of  induclive  logic  \  that  is,  the  fubjecd  mud 
be  cleared  of  every  accidental  and  unknown  cireum- 
iiance,  and  put  into  a  fituation  that  will  reduce,  the 
intereding  circumdance  to  a  date  of  the  greated  pof- 
fible  iimplicity.  Thus  w7e  may  be  certain  that  the  event 
will  be  a  faithful  reprefentative  of  every  fimilar  cafe  : 
and  unlefs  this  be  done  in  the  preparation,  nothing  can 
reiult  from  the  mod  numerous  experiments  but  uncer¬ 
tainty  and  midakes. 

The  account  which  has  been  given  of  mechanical 
philofophy  would  feem  to  indicate  that  experiment  was 
not  of  much  ufe  in  the  farther  profecution  of  it.  The 
two  laws  of  motion,  with  the  afiidance  of  mathematics, 
feem  fully  adequate  to  the  explanation  of  every  pheno¬ 
menal  •,  and  fo  they  are  to  a  certain  degree .  But  this 
degree  is  as  yet  very  limited.  Our  mathematical  know¬ 
ledge,  great  as  it  is  in  comparifon  with  that  of  former 
times,  is  dill  infufficient  for  giving  accurate  folutions 
even  of  very  fimple  (comparatively  fpeaking)  queftions. 
We  can  tell,  with  the  utmod  precifioh,  what  will  be  the 
.  motions  of  tw7o  particles  of  matter,  or  two  bodies,  which 
a£l  on  each  other  with  forces  proportioned  to  the  fquares 
.  of  the  didances  inversely  j  but  if  we  add  a  third  par- 
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tide,  or  a  third  body,  acling  by  the  fame  law,  the  unit-  Expenmen- 
ed  fcience  of  all  Europe  can  only  give  an  approximation 
to  the  folation.  u— 

What  is  to  be  done  then  in  the  ct  fes  which  come  105 
continually  before  us,  where  millions  of  particles  are  Experiment 
acling  at  once  on  each  other  in  every  variety  of  fitu-  lsJ?ften  the 
ation  and  didance?  How  (hall  we  determine,  for  in- pou^~ 
dance,  the  motion  of  water  through  a  pipe  or  ftuice 
when  urged  by  a  piflon  or  by  its  own  weight  ?  what  will 
be  its  velocity  and  direction  ?  It  is  impodible,  in  the 
prefeiit  date  of  mathematical  knowledge,  to  tell  witli 
any  precifion  or  certainty.  And  here  we  mud  have 
recourfe  to  experiment.  But  if  this  be  the  cafe,  mud 
the  experiment  be  made  in  every  podible  variety  of  fitu- 
ation,  depth,  figure,  preifure  ?  or  is  it  podible  to  find 
out  any  general  rules,  founded  on  the  general  laws  of 
motion,  and  rationally  deduced  from  them  ?  Or,  if  this 
cannot  be  accomplifhed,  will  experiment  itfelf  furnifh 
any  general  coincidences  which  fhowT  fuch  mutual  de¬ 
pendences,  that  we  may  confider  them  as  indications  of 
general  principles,  though  fubordinate,  complicated,  and 
perhaps  infcrutable  ?  This  can  be  difeovered  by  experi¬ 
ment  alone.  106 

The  attention  of  philofophers  has  been  dire&ed  to  Accurate 
each  of  thefe  three  chances,  and  confiderable  progrefs 
has  been  made  in  them  ail.  Numerous  experiments  nut  a|vvayS 
have  been  made,  almofl  fuff  cient  to  diredl  the  pradlice  be  made, 
in  many  important  cafes,  without  the  help  of  any  rule 
or  principle  whatever.  But  there  are  many  cafes,  and 
thefe  of  by  far  the  greated  importance,  fuch  as  the 
motion  of  a  fhip  impelled  by  the  winds,  redded  by  the 
water,  and  tofied  by  the  waves,  where  diilinCl  experi¬ 
ments  cannot  be  made.  107 

Newton,  Bernoulli],  d’Alembert,  and  others,  have  Eranrde  of 
laboured  hard  to  deduce  from  the  laws  of  motion  rules  *b<i 
for  determining  what  may  be  called  the  average  mo- 
tion  of  water  in  thefe  circumdances,  without  attempt¬ 
ing  to  define  the  path  or  motion  of  any  individual  par- 


evident  _  tide ;  and  they  have  a&ually  deduced  many  rules  which 
have  a  great  degree  of  probability.  It  may  here  be 
afked,  why  do  you  fay  probability  ?  the  rules,  as  far  as 
they  go,  fhould  be  certain .  So  they  are  :  they  are- drift 
deductions  from  their  premiffes.  Eut  the  premiffes  are 
only  fuppojitions ,  of  various  degrees  of  probability,  af- 
fumed  in  order  to  fimplify  the  circumdances  of  the  cafe, 
and  to  give  room  for  mathematical  reafening  ;  therefore 
thefe  deductions,  thefe  rules,  mud  be  examined  by  ex¬ 
periment.  Some  of  the  fuppofitions  are  fuch  as  can 
hardly  be  refufed,  and  the  rules  deduced  from  them  are 
found  to  tally  precifely  with  the  phenomena.  Such  is 
this,  “  that  the  velocities  of  iffuing  water  in  f  milar  cir¬ 
cumdances  are  in  the  fub-duplicate  ratio  of  the  pref- 
fures.”  And  this  rule  gives  a  mod  important  and  ex- 
tenfive  information  to  the  engineer.  Otijer  fuppofitions 
are  more  gratuitous,  and  the  rules  deduced  from  them 
are  lefs  coincident  with  the  phenomena.  1  he  patient 
and  fagacious  Newton  has  repeatedly  failed  in  his  attempts 
to  determine  what  is  the  abfolute  velocity  of  water  ifiuing 
from  a  hole  in  the  bottom  of  a  veffel  when  urged  by  its 
weight  alone,  and  the  attempts  of  the  others  have  hardly 
fucceeded  better.  Experiment  is  therefore  abfolutely 
neceffary  on  this  head. 

Thofe  who  have  aimed  at  the  difeovery  of  rules  pure¬ 
ly  experimental  on  this  fiibjecl,  have  alfo  been  pretty 
fuccefsful ;  and  the  Chevalier  Buat  has,  from  a  compari¬ 
fon 
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Experimen-  fon  of  an  immenfe  variety  of  experiments  made  by  hiiri- 
tal  Philo-  felf  and  various  authors,  deduced  an  empirical  rule, 

.  fo^hy‘  .  which  will  not  be  found  to  deviate  from  truth  above  one 
part  in  ten  in  any  cafe  which  has  yet  come  to  our  know¬ 
ledge. 

This  inftance  may  ferve  to  thow  the  ufe  of  experi¬ 
ments  in  mechanical  philofophy.  It  is  proper  in  all 
cafes  by  way  of  illuftration  ;  and  it  is  abfolutely  necef- 
fary  in  molt,  either  as  the  foundation  of  a  charaCteriftic 
of  a  particular  clafs  of  phenomena,  or  as  argument  in 
fupport  of  a  particular  doCtrine.  Hydroftatics,  hydrau¬ 
lics,  pneumatics,  magnetifm,  eleCtriciLy,  and  optics,  can 
hardly  be  ftudied  in  any  other  way ;  and  they  are  at 
prefent  in  an  imperfeCt  ftate,  and  receiving  continual 
improvement  by  the  labours  of  experimental  philofophers 
io8  in  all  quarters  of  the  world. 

The  advan-  Having  in  th*  preceding  paragraphs  given  a  pretty 
tages  de-  full  enumeration  of  the  different  fubjeCts  which  are  to 
rived  from  be  confidered  in  the  ftudy  of  natural  philofophy,  it 
1  fC hiloio-  not  'Je  neceffary  to  lpen<J  much  time  in  a  detail  of 

pjiy  the  advantages  which  may  reafonably  be  expeCted  from 

a  fuccefsful  profecution  of  this  ftudy.  It  ftands  in  no 
need  of  panegyric  :  its  intimate  connexion  with  the 
arts  gives  it  a  fufficient  recommendation  to  the  atten¬ 
tion  of  every  perfon.  It  is  the  foundation  of  many 
arts,  and  it  gives  liberal  afliftance  to  all.  Indebted  to 
them  for  its  origin  and  birth,  it  has  ever  retained  its 
filial  attachment,  and  repaid  all  their  favours  with  the 
moft  partial  affeCtion. 

To  this  fcience  the  navigator  muft  have  recourfe 
for  that  aftronomical  knowledge  which  enables  him 
to  find  his  place  in  the  tracklefs  ocean  }  and  although 
very  fmall  fcraps  of  this  knowledge  are  fufficient  for  the 
mere  pilot,  it  is  neceffary  thdt  the  ftudy  be  profecuted 
to  the  utmoft  by  fome  perfons,  that  the  unlearned  pilot 
may  get  that  fcanty  pittance  which  muft  direCt  his 
routine.  The  few'  pages  of  tables  of  the  fun’s  decli¬ 
nation,  w'hich  he  ufes  every  day  to  find  his  latitude, 
required  the  fucceftive  and  united  labours  of  all  the 
aftronomers  of  Europe  to  make  them  tolerably  exaCt  : 
and  in  order  to  afcertain  his  longitude  with  precifion, 
it  required  all  the  genius  of  a  Newton  to  deteCt  the 
lunar  irregularities,  and  bring  them  within  the  power 
of  the  calculator  ;  and,  till  this  was  done,  the  refpeCtive- 
pofition  of  the  different  parts  of  the  earth  could  not  be 
afcertaincd.  Vain  would  have  been  the  attempt  to  do 
this  by  geodsetical  furveys  independent  of  aftronomical 
obfervation.  It  is  only  from  the  moft  refined  mecha¬ 
nics  that  we  can  hope  for  fure  principles  to  direct  us 
in  the  conftruCtion  and  management  of  a  fliip,  the 
boaft  of  human  art,  and  the  great  means  of  union  and 
communication  betv.'een  the  different  quarters  of  the 
globe.  _  . 

A  knowledge  of  mechanics  not  much  inferior  to 
this  is  neceffary  for  enabling  the  architect .  to  execute 
fome  of  his  greateft  works,  fuch  as  the  erection  of  domes 
and  arches,  which  depend  on  the  niceft  adjuftment  of 
equilibrium.  Without  this  he  cannot  unite  economy 
with  ftrength ;  and  his  w'orks  muft  either  be  clumfy  maf- 
IrI  fes  or  flimfy  {hells. 

in  gunnery  The  effects  of  artillery  cannot  be  underftood  or  fe- 
and  ether  cured  without  the  fame  knowledge, 
engines,  .  The  w'hole  employment  of  the  engineer,  civil  or  mi¬ 
litary,  is  a  continual  application  of  almoft  every  branch 
of.  mechanical  knowledge.}  and  while  the  promifes  of 
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a  Smeaton,  a  Watt,  a'Belidor,  maybe  confided  in  as  Experimen- 
if  already  performed,  the  num berlefs  failures  and  difap- 
pointments  in  the  moft  important  and  coftly  projects  ,  y  , 
Ihow  us  daily  the  ignorance  of  the  pretending  crowd 
of  engineers. 

The  microfcope,  the  fteam-engine,  the  thunder-rod, 
are  prefents  w'hich  the  w'orld  has  received  from  the  na¬ 
tural  philofopher  }  and  although  the  compafs  and  tele- 
fcope  were  the  productions  of  chance,  they  wrnuld  have 
been  of  little  fervice  had  they  not  been  ftudied  and  im¬ 
proved  by  Gilbert,  Halley,  and  Dollond. 

But  it  is  not  in  the  arts  alone  that  the  influence  of  na¬ 
tural  philofophy  is  perceived  :  it  lends  its  aid  to  every 
fcience,  and  in  every  ftudy. 

It  is  often  neceffary  to  have  recourfe  to  the  phllo-;n  ]aw 
fopher  in  difputes  concerning  property }  and  many  ex¬ 
amples  might  be  given  where  great  injuftice  has  been 
the  confequence  of  the  ignorance  of  the  judges.  Know¬ 
ledge  of  nature  might  have  prevented  many  difgrace- 
ful  condemnations  for  forcery.  irj 

The  hiftorian  who  is  ignorant  of  natural  philofophy  in  hiftory, 
eafily  admits  the  miraculous  into  his  narrations,  accom¬ 
panies  thefe  with  his  reflections,  draws  confequences  from 
them,  and  fills  his  pages  with  prodigies,  fables,  and  ab- 
furdity.  °  .  „4 

It  is  almoft  needlefs  to  fpeak  of  the  advantages  ;n  medi- 
wfliich  will  accrue  to  the  phyfician  from  this  ftudy.  So  cine, 
clofe  is  the  connection  between  it  and  medicine,  that 
our  language  has  given  but  one  name  to  the  naturaliit 
and  to  the  medical  philofopher.  Indeed,  the  whole 
of  his  ftudy  is  a  clofe  obfervation  of  the  law's  of  mate¬ 
rial  nature,  in  order  to  draw'  from  them  precepts  to 
direCt  his  praCtice  in  the  noble  art  of  healing.  Du- 
ring  the  immaturity  of  general  knowledge,  while  na¬ 
tural  philofophy  was  the  only  ftudy  w’hich  had  acquired 
any  juft  pretenfion  to  certitude  either  in  its  principles 
or  method  of  inveftigation,  the  phylicians  endeavoured 
to  bring  the  objeCts  of  their  ftudy  within  its  province, 
hoping  by  this  means  to  get  a  more  diftinCt  view  of  it  ; 
and  they  endeavoured  to  explain  the  abftrufe  pheno¬ 
mena  of  the  animal  fimClions  by  reducing  them  all  to 
motions,  vibrations,  collifions,  impulfes,  hydroftatic 
and  hydraulic  preffures  and  aCtions,  with  which  the 
mechanical  philofophers  were  fo  ardently  occupied  at 
that  time.  But  unfortunately  their  acquaintance  with 
nature  .was  then  very  limited,  and  they  were  but  little 
habituated  to  the  rules  of  juft  reafoning  }  and  their 
attempts  to  explain  the  economy  of  animal  life  by  the 
law's  of  mechanics  did  them  but  little  fervice  either  for 
the  knowledge  of  difeafes  or  of  the  methods  of  cure. 

The  mechanical  theories  of  medicine,  which  had  confi- 
derable  reputation  about  the  end  of  the  17th  century, 
wrere  many  of  them  very  ingenious,  and  had  an  impofing 
appearance  of  fymmetry  and  connection  ;  but  are  now 
forgotten,  having  all  been  formed  on  the  narrow  lup- 
pofition  that  matter  was  fubjeft  only  to  mechanical 
laws. 

But  the  difeovery  of  error  diminiflies  the  chance  of 
again  going  w'rong,  efpecially  when  the  caufe  of  error 
has  been  difeovered,  and  the  means  pointed  out  of  de¬ 
tecting  the  miftakes  ;  and  the  vital  principle  muft  com¬ 
bine  its  influence  with,  or  operate  on,  the  properties  of 
rude  matter.  It  appears  therefore  evident  that  a  know¬ 
ledge  of  the  mechanical  law's  of  the  material  world  is 
not  only  a  convenient,  but  a  neceffary,  accompli Ihroent 

to 
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the  phylician.  .  We  are  folly  jufiffied  in  this  opinion, 
1  fophy°”  ^  obferving  medical  authors  ot  the  prefent  day  intro- 
l — Cueing  foto  medicine  theories  borrowed  from  mechani¬ 
cal  philofophy,  which  they  do  not  underftand,  and  which 
they  continually  mifapply.  Appearance  of  reafoning 
frequently  conceals  the  errors  in  principle,  and  feldom 
1 15  fails  to  millead. 

in  religion,  But  there  is  no  clafs  of  men  to  whom  this  fcience 
is  of  more  Tervice  than  to  thofe  who  hold  the  honour¬ 
able  office  of  the  teachers  of  religion.  Their  know¬ 
ledge  in  their  own  fcience,  and  their  public  utility, 
are  prodigioufly  hurt  by  ignorance  of  the  general  frame 
and  conflitution  of  nature  \  and  it  is  much  to  be  la¬ 
mented  that  this  fcience  is  fo  generally  neglefted  by 
them,  or  confidered  only  as  an  elegant  accompliffiment : 
nay,  it  is  too  frequently  Rimmed  as  a  dangerous  attain¬ 
ment,  as  likely  to  unhinge  their  own  faith,  and  taint 
the  minds  of  their  hearers.  .We  hope,  however,  that 
few  are  either  fo  feebly  rooted  in  the  belief  of  the  great 
doftrir.es  of  religion  as  to  fear  this,  or  of  minds  fo  bafe 
and  corrupted  as  to  adopt  and  inculcate  a  belief  which 
they  have  any  fufpicion  of  being  ill-founded.  But 
many  have  a  fort  of  horror  at  all  attempts  to  account 
for  the  events  of  nature  by  the  intervention  of  general 
caufes,  and  think  this  procedure  derogatory  to  the 
Divine  nature,  and  inconfiRent  with  the  doftrine  of 
his  particular  providence  ;  believing,  that  “  a  fparrow 
does  not  fall  to  the  ground  without  the  knowledge  of 
our  heavenly  Father.”  Their  limited  conceptions  can¬ 
not  perceive,  that,  in  forming  the  general  law,  the 
Great  ArtiR  did  at  one  glance  fee  it  in  its  rerhoteR  and 
rnoft  minute  confequence,  and  adjuR  the  vaR  affemblage 
fo  as  completely  to  anfvVer  every  purpefe  of  His  pro¬ 
vidence.  There  never  was  a  more  eager  enquirer  into 
the  laws  of  nature,  or  more  ardent  admirer  of  its  glo¬ 
rious  Author,  than  the  Hon.  Robert  Boyle.  This  gen¬ 
tleman  fays,  that  he  will  always  think  more  highly  of 
the  fkill  and  powder  of  that  artiit  who  fhtmld  conRruft 
a  machine,  which,  being  once  fet  a  going,  would  of  it- 
ielf  continue  its  motion  for  ages,  and  from  its  inherent 
principles  continue  to  anfwer  all  the  purpofes  for  which 
it  wras  full  contrived,  than  of  him  whofe  machine  re¬ 
quired  the  continual  aid  of  the  hand  which  firR  con- 
Rruftcd  it.  It  is  owing  to  great  inattention  that  this 
averfion  to  the  operation  of  fecondary  caufes  has  any 
influence  on  our  mind.  What  do  we  mean  by  the  in¬ 
troduction  of  fecondary  caufes  ?  How  do  wre  infer  the 
agency  of  any  caufe  whatever  ?  Would  we  ever  have 
fuppofed  any  caufe  of  the  operations  of  nature,  had  they 
gone  on  without  any  order  or  regularity  ?  Or  would 
fuch  a  chaos  of  events,  any  more  than  a  chaos  of  exig¬ 
ences,  have  given  us  any  notion  of  a  forming  and  direct¬ 
ing  hand  ?  No  fuirely.  We  fee  the  hand  of  God  in  the 
regular  and  unvaried  courfe  of  nature,  only  becaufe  it  is 
regular  and  unvaried.  The  philofopher  expreffes  this 
by  faying,  that  the  phenomena  proceed  by  unalter¬ 
able  law's.  Greatly  miftaken  therefore  are  they  who 
think  that  we  fuperfede  the  exifience  of  mind  and  of 
providence  when  we  trace  things  to  their  caufes.  A 
phyfical  law  being  an  unvaried  fact,  is  an  indication, 
and  the  RrongeR  poffible  indication,  of  an  unerring 
£  ferKU_  mind,  who  is  incapable  of  change,  and  muff  do  to  day 
forts  Lee ■  what  He  always  did  :  for  to  change  is  to  deviate  from 
tures  on  what  is  belt  *,  The  operations  of  unerring  mind  wall 
Ethics .  therefore  be  regular  and  invariable.  Phyfical  laws, 
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therefore,  or  fecondary  caufes,  are  the  bed  proofs  of  un-  Experiment 
erring  wlfdom.  Such  regularity  of  conduCt  is  univer-  ral  Hiilo- 
fally  confidered  as  an  indication  of  wifdom  among  men. ,  fcPh>% 
The  wife  man  is  known  by  the  conftancy  of  his  con- 
duft,  while  no  man  can  depend  on  the  future  conduft  of 
a  fool. 

And  what  aftonifhing  evidences  of  wifdom  do  we 
not  obferve  in  the  general  laws  of  the  material  world  ? 

They  will  ever  be  confidered  by  the  intelligent  philo¬ 
fopher  as  the  moft  glorious  difplay  of  inconceivable 
wifdom,  which  has  been  able,  by  means  fo  few  and  fo 
fimple,  to  produce  effefts  which  by  their  grandeur  afto- 
niffi  our  feeble  underftandings,  and  by  their  inexhauRible 
variety  elude  all  poffibility  of  enumeration. 

While  the  teachers  of  religion  remain  ignorant  of 
the  beautiful  laws  of  nature,  the  great  charafteriRics 
of  the  wifdom  and  goodnefs  of  the  Almighty  Creator, 
their  hearers  are  deprived  of  much  fublime  pleafurej 
God  is  robbed  of  that  praife  which  he  would  have  re¬ 
ceived  from  an  enlightened  people }  and  the  only  wor- 
ffijp  he  receives  is  tainted  with  mean  notions  of  his  at¬ 
tributes,  and  groundlefs  fears  of  his  power. 

But  befides  thefe  advantages  which  accrue  bo  diffe¬ 
rent  claffes  of  men  from  this  fludy,  there  are  fome  ef¬ 
fefts  which  are  general,  and  are  too  important  to  be 
palled  over  unnoticed. 

That  fpirit  of  difpaflionate  experimental  enquiry  ancUno- 
W’hich  has  fo  greatly  promoted  this  Rudy,  will  carry  the r  fei- 
with  it,  into  every  fubjeft  of  enquiry,  that  precifionences* 
and  that  conflant  appeal  to  faft  and  experience  which 
characterize  it.  And  we  may  venture  to  affert,  that 
the  fuperior  good  order  and  method  which  diRinguilh 
fome  of  the  later  produftions  in  other  fciences,  have 
been  in  a  great  meafure  owing  to  this  mathematical 
fpirit,  the  fuccefs  of  which  in  natural  philofophy  has 
gained  it  credit,  and  thus  given  it  an  unperceived 
influence  even  over  thofe  who  have  not  made  it  their 
Rudy. 

The  truths  alfo  which  the  naturaliR  difeovers  are  Moreee- 
fuch  as  do  not  in  general  affeft  the  paffions  of  men,  neral  aV 
and  have  therefore  a  good  chance  of  meeting  with  avantaSes°f 
candid  reception.  Thole  whofe  intereR  it  is  to  keep  men philofophy. 
m  political  or  religious  ignorance,  cannot  eafily  fufpeft 
bad  confequences  from  improvements  in  this  fcience  ; 
and  if  they  did,  have  hardly  any  pretext  for  checking 
its  progrefs.  .  And  difeoveries  accuRom  the  mind  to  no¬ 
velty  \  and  it  will  no  longer  be  Rartled  by  any  confe¬ 
quences,  however  contrary  to  common  opinion.  Thus 
the  way  is  paved  for  a  rational  and  difereet  fcepticifm, 
and  a  free  enquiry  on  other  fubjefts.  Experiment, 
not  authority,  will  be  confidered  as  the  teR  of  truth  j 
and  under  the  guidance  of  fair  experience  we  need 
fear  no  ill  as  long  as  the  laws  of  nature  remain  as  they 
are. 

LaRly,  fince  it  is  the  bufinefs  of  philofophy  to  de- 
feribe  the  phenomena  of  nature,  to  difeover  their  cau¬ 
fes,  to  trace  the  conneftion  and  fubordination  of  thefe 
caufes,  and  thus  obtain  a  view  of  the  whole  conRitu- 
tion  of  nature  \  it  is  plain  that  it  affords  the  fureR  path 
for  arriving  at  the  knowledge  of  the  great  caufe  of  all, 
of  God  himfelf,  and  for  forming  proper  conceptions 
of  him  and  of  our  relations  to  him  :  notions  infinitely 
more  juR  than  can  ever  be  entertained  by  the  carelefs 
fpeftator  of  his  works.  Things  which  to  this  man  ap¬ 
pear  folitary  and  detached,  having  no  other  connec¬ 
tion, 
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jcxper’men-  tion  with  the  reft  of  the  univerfe  but  the  fhadowy  and 
tal  Philo,  fleeting  relation  of  co-exillence,  will,  to  the  diligent 
,  f°pby  t  philofopher,  declare  themfelves  to  be  parts  of  a  great 
and  harmonious  whole,  conneded  by  the  general  laws 
of  nature,  and  tending  to  one  grand  and  beneficent 
purpofe.  Such  a  contemplation  is  in  the  hlgheft  degree 
pleafant  and  cheering,  and  cannot  fail  of  imprefling  us 
with  the  wifli  to  co-operate  in  this  glorious  plan,  by -act¬ 
ing  worthy  of  the  place  we  hold  among  the  works  of 
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God,  and  with  the  hopes  of  one  day  enjoying  all  the  fa- Experiment 
tisfadion  that  can  arife  from  confcious  worth  and  con-  *4  pj*llo~ 
fummate  knowledge  j  and  this  is  the  worfliip  which  God  op  3 ' 
will  approve.  “  This  univerfe  (fays  Boyle)  is  the  mag¬ 
nificent  temple  of  its  great  Author  ;  and  man  is  ordain¬ 
ed,  by  his  powers  and  qualifications,  the  high  pried  of 
nature,  to  celebrate  divine  fervice  in  this  temple  of  the 
univerfe.” 


PHYSIOGNOMONIC3,  among  phyficians,  denote  and  mind  :  and  hence  the  art  of  reducing  thefe  figns  to 
fuch  figns  as,  being  taken  from  the  "countenance,  ferve  practice  is  termed  physiognomy. 
to  indicate  the  (late,  difpofition,  &c.  both  cf  the  body 
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1  T5  a  word  formed  from  the  Greek  <p»«j  nature,  and 
Various  de-  X  y.vs,TO(a  J  know.  It  is  the  name  of  a  fcience  which 
(tuitions cf  0CCUpIe(j  muth  0f  the  attention  of  ancient  philol'o- 
my  ancient  phers,  and  which,  fmee  the  revival  of  learning,  has  in 
and  mo-  a  great  degree  been  disregarded.  J.1I1  or  late  it  has 

dern.  feldom  in  modern  times  been  mentioned,  except  m 

conjundion  with  the  exploded  arts  of  magic,  alchemy, 
and  judicial  aftrology.  Within  the  lad  two  centuries, 
no  doubt,  the  bounds  of  human  knowledge  have  been 
greatly  extended  by  means  of  the  patient  purfuit  of 
tad!  and  experiment,  inftead  of  the  hafly  adoption  of 
conjecture  and  hypothefis.  We  have  certainly  difeo- 
vered  many  of  the  ancient  fyflems  to  be  mereiy  crea¬ 
tures  of  imagination.  Perhaps,  however,  in  fome  in- 
flances,  we  have  decided  too  rapidly,  and  rejedted  real 
knowledge,  which  we  would  have  found  it  tedious  and 
troublefome  to  acquire.  Such  has  been  the  fate  of  the 
fcience  of  phyliognomy }  which  certainly  merits  to  be 
confidered  in  a  light  very  different  from  alchemy .  and 
thofe  other  fanciful  ftudies  with  which  it  had  acciden- 
taliy  been  coupled.  The  work  lately .  publiflied  by 
M.  Lavater  on  the  fubjed  has  indeed  excited  attention, 
and  may  perhaps  tend  to  replace  phyfiognomy  in  that 
rank  in  the  circle  of  the  fciences  to  which  it  feems  to  be 
in  titled. 

It  does  not  appear  that  the  ancients  extended  the 
compafs  of  phyfiognomy  beyond  man9  or  at  lead  ani¬ 
mated  nature  ;  But  the  (ludy  of  that  art  was  revived 
in  the  middle  ages,  when,  mifled  probably  by  the  com- 
prehenflvenefs  of  the  etymological  meaning  of  the 
word,  or  incited  by  the  prevalent  tafte  for  the  mar¬ 
vellous,  thofe  who  treated  of  the  fubjed  ftretched  the 
range  of  their  fpeculation  far  beyond  the  ancient  li¬ 
mits.  The  extenfion  of  the  fignification  of  the  term 
was  adopted  univerfally  by  thofe  naturalifls  who  ad¬ 
mitted  the  theory  of  fignatures  (fee  Signature)  5  and 
phyliognomy  came  thus  to  mean,  the  knowledge  of  the 


internal  properties  .of  any  corporeal  exiflence  from  the 
external  appearances.  Joannes  Baptifta  Porta,  for  in- 
(lance,  who  was  a  phyfiognomiil  and  philofopher  of  con- 
fiderable  eminence,  wrote  a  treatife  on  the  phyiignemy 
of  plants  ( philognomonica ),  in  which  he  employs  phy¬ 
liognomy  as  the  generic  term.  There  is  a  treatife 
tikewife  De  Physlognomia  Avium ,  written  we  believe  by 
the  fame  perfon.  In  the  Magia  Physiognomica  of  Gai- 
par  Schottus,  physiognomia  hurnana  is  made  a  fubdivifon 
of  the  fcience. 

Boyle  too  adopts  the  extenflve  fignification  men¬ 
tioned,  which  indeed  feems  to  have  been  at  one  time 
the  ufual  acceptation  of  the  word  (a).  At  prefent 
phyflognomy  feems  to  mean  no  more  than  u  a  knotv- 
ledge  of  the  moral  charader  and  extent  of  intelledual 
powers  of  human  beings,  from  their  external  appear¬ 
ance  and  manners.”  In  the  Berlin  Tranfadions  for 
the  years  1769  and  1770  there  appears  a  long  contro¬ 
vert!  al  difeuflion  on  the  fubjed  of  the  definition  of  phy¬ 
liognomy  between  M.  Pernetty  and  M.  Le  Cat,  two 
modern  authors  of  fome  note.  Pernetty  contends  that 
all  knowledge  whatever  is  phyflognomy  \  Le  Cat  con¬ 
fines  the  fubjed  to  the  human  face .  Neither  feems  to 
have  hit  the  medium  of  truth.  Soon  after  the  cele¬ 
brated  book  of  Lavater  appeared.  He  indeed  defines 
phyfiognomy  to  be,  “  the  art  of  difeovering  the  interior 
of  man  by  means  of  his  exterior }  but  in  different  paf- 
fages  of  his  work  he  evidently  favours  the  extended 
fignification  of  Pernetty.  This  work  gave  occafion 
to  M.  Formey’s  attack  upon  the  fcience  itfelf  in  the 
fame  Berlin  Tranfadions  for  1775*  Formey  flrenuoufly 
controverts  the  extent  afligned  by  Lavater  to  his  favour¬ 
ite  fcience.  2 

Before  the  era  of  Pythagoras  the  Greeks  had  little  or  Pythagoras 
no  fcience,  and  of  courfe  could  not  be  fcientifical  phyii-  probably 
ognomifls.  Phyfiognomy,  however,  was  much  cultiva-  {^is^iencc 
ted  in  Egypt  and  India  \  and  from  thefe  countries  the  t0  Greece. 

fage 


^a)  They’ll  find  i’  the  phyfiognomies 
O’  tl?  planets  al*l  men’s  deftinies. 


Hudibras. 
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fage  of  Samos  probably  introduced  the  rudiments  of  this 
fcience,'  as  he  did  thofe  of  many  others,  generally  deem¬ 
ed  more  important,  into  Greece. 

It  wjfs  a  the  ^me  Socrates  it  appears  even  to  have  been 

pro fefl Ion  adopted  as  a  profedion.  Of  this  the  well-known  anec- 
ia  the  time  dote  of  the  decifion  of  Zopyrus,  on  the  real  charadler 
of  Socrates.  Qf  Socrates  himfelf,  judging  from  his  countenace,  is  fuf- 
ficient  evidence.  Plato  mentions  the  fubje£t ;  and  by 
Ariflotle  it  is  formally  treated  of  in  a  Book  allotted  to 
the  purpofe. 

It  may  be  worth  while  to  give  a  brief  outline  of  Ari- 
4  dotle’s  fentiments  on  the  fubjedt. 

General  Phyfiognomy,  he  in  fubdance  obferves,  had  been 
outline  of  treated  of  in  three  ways  :  Some  philofophers  claffed 
Anrtotle’s  animals  fnto  genera,  and  afcribed  to  each  genus  a  cer- 
this  fub-°n  ta*n  n_ient;a^  difpofition  correfponding  to  their  corpo- 
jetff.  real  appearance.  Others  made  a  farther  dillindlion  of 
•  dividing  the  genera  into  fpecies.  Among  men,  for 
inflance,  they  didinguifhed  the  Thracians,  the  Scy¬ 
thians,  the  Egyptians,  and  whatever  nations  were  dri- 
kingly  different  in  manners  and  habits,  to  whom  ac¬ 
cordingly  they  afligned  the  didin&ive  phyfjognomical 
chara&eridics.  A  third  fet  of  phydognomids  judged 
of  the  actions  and  manners  of  the  individual ,  and  pre¬ 
fumed  that  certain  manners  proceeded  from  certain 
difpofitions.  But  the  method  of  treating  the  fubjedt 
adopted  by  Aridotle  himfelf  w&s  this :  A  peculiar 
form  of  body  is  invariably  accompanied  by  a  peculiar 
difpofition  of  mind}  a  human  intelledl  is  never  found  in 
the  corporeal  form  of  a  bead.  The  mind  and  body  re¬ 
ciprocally  affedl  each  other  :  thus  in  intoxication  and 
mania  the  mind  exhibits  the  affedlions  of  the  body  ;  and 
in  fear,  joy,  &:c.  the  body  difplays  the  affe6Kons  of  the 
mind. 

From  fuch  fafts  he  argues,  that  when  in  man  a  par¬ 
ticular  bodily  chara&er  appears,  which  by  prior  experi¬ 
ence  and  obfervation  has  been  found  uniformly  accom¬ 
panied  by  a  certain  mental  difpoiilion,  with  which  there¬ 
fore  it  mull  have  been  neceffarily  conne&ed  ;  we  are 
in  titled  in  all  fuch  cafes  to  infer  the  difpofition  from 
the  appearance.  Our  obfervations,  he  concedes,  may 
be  drawn  from  other  animals  as  well  as  from  men  :  for 
as  a  lion  poddies  one  bodily  form  and  mental  charadler, 
a  hare  another,  the  corporeal  charadleri flics  of  the  lion, 
fuch  as  flrong  hair^  deep  voice,  large  extremities,  dis¬ 
cernible  in  a  human  creature,  denote  the  flrength  and 
courage  of  that  noble  animal  ;  while  the  (lender  extre¬ 
mities,  Soft  down,  and  other  features  of  the  hare,  vifible 
in  a  man,  betray  the  mental  chara&er  of  that  pufillani- 
mous  creature. 

Upon  this  principle  Ariflotle  treats  of  the  corporeal 
features  of  man,  and  the  correfpcndent  difpofitions,  fo  far 
as  obferved  :  he  illuflrates  them  by  the  analogy  juft  men¬ 
tioned,  and  in  feme  inflances  attempts  to  account  for 
them  by  phyfiological  reafoning. 

At  the  early  period  in  whh:h  Ariflotle  wrote,  his  theo¬ 
ry.  plauuole  certainly,  and  even  probable,  difplays  his 
ufual  penetration  and  a  confiderable  degree  of  know¬ 
ledge.  He  diflindlly  notices  individual  phyfiognomy, 
national  phyfiognomy,  and  comparative  phyfiognomy. 
The  date  of  knowledge  in  his  time  did  not  admit  of  a 
complete  elucidation  of  his  general  principles  3  on  that 
account  his  enumeration  of  particular  obfervations  and 
precepts  is  by  no  means  fo  well  founded  or  fo  accurate  as 
his  method  offludy.  Even  his  flyle,  concife  and  energe- 
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tic,  was  inimical  to  the  fubje6l ;  which,  to  be  made  clear¬ 
ly  comprehenfible,  mull  require  frequent  paraphrafes. 
Ariflotle’s  performance,  however,  fuch  as  it  is,  has  been 
taken  as  the  groundwork  and  model  of  every  phyfjogno¬ 
mical  treatife  that  has  fince  appeared. 

The  imitators  of  this  great  man  in  the  16th  and  17th 
centuries  have  even  copied  his  language  and  manner, 
which  are  fententipus,  indiferiminate,  and  obfeure.  Plis 
comparative  phyfiognomy  of  men  with  beads  has  been 
frequently  though  not  univerfally  adopted.  Befides  his 
treatife  exprefsly  on  the  fubjedl,  many  incidental  obfer¬ 
vations  on  phyfiognomy  will  be  found  interfperfed 
through  his  other  works,  particularly  in  his  hidory  of 
animals. 

Next  after  Aridotle,  his  difciple  and  fucceffor  The- Theophraf- 
ophradus  would  deferve  to  be  particularly  mentioned  tus's'ethie 
as  a  writer  on  the  fubjeft  in  quedion.  His  ethic  c^a*  f^a^ers 
radlers,  a  fingular  and  entertaining  performance,  com-  important 
pofed  at  the  age  of  99,  form  a  diftindt  treatife  on  a  branch  of 
mod  important  branch  of  phyfiognomy,  the  physiognomy  phyfiogno- 
of  manners :  but  the  tranfiations  and  imitations  of  La 
Bruy  ere  are  fo  excellent,  that  by  referring  to  them  we 
do  greater  judice  than  would  otherwife  be  in  our 
power,  both  to  Theophradus  and  to  our  readers.  We 
cannot,  however,  omit  obferving,  that  the  accuracy  of 
obfervation  and  livelinefs  of  defeription  difplayed  in  the 
work  of  Theophradus  will  preferve  it  high  in  clafii- 
cal  rank,  while  the  fcience  of  man  and  the  prominent 
charadleridics  of  human  fcciety  continue  to  be  objedls 
of  attention.  ^ 

Polemon  of  Athens,  Adamantius  the  fophid,  and  fe  other 
veral  others,  wrote  on  the  fubjedl  about  the  fame  pe-  G  eek  au- 
riod.  Lately  there  was  publifhed  a  colledlion  of  all  the  thors  on 
Greek  authors  on  phyfiognomy:  the  book  is  in  titled,!*1]? 
Physiognomic  veteris  feriptores  Greet Gr.  et  Lot. 

Fratmio  A/tenb .  1780,  8vo.  From  the  number  of  thefeT^e  fc;ence 
authors,  it  appears  that  the  fcience  was  much  cultivated  was 
in  Greece;  but  the  profedors  feem  foon  to  have  connect-  coupled 
ed  with  it  fomething  of  the  marvellous.  This  we  have  with  fome- 
caufe  to  fufpedl  from  the  dory  told  by  Apion  of  Apel-  diing  of  the 
les  :  Imaginem  adeo  jimilitiidinis  indiferete  pinxit ,  ut marv  ous* 
(incredibileditlu) Apion  Grammaticus  Scrip! um  reliqiiei'it 
quemdam  ex  facie  hominum  ad divinantem  ( quos  melapof 
copos  vocant)  ex  iis  dixiffe  aui  future  mortis  annos ,  out 
preterite  *.  The  noviciates  of  the  Pythagorean  fchool  *  pnny 
were  fubjedled  to  the  phyfiognomic  obfervation  of  their  Nat.  Hijl . 
teachers,  and  it  is  probable  the  fird  phyfiognomids  by  fib.  35. 
profedion  among  the  Greeks  were  of  this  fe£l.  They,  $  35-  Par* 
too,  to  whom,  from  the  nature  of  their  dodlrines  and 
difeipline,  mydery  was  familiar,  were  the  fird,  it  is 
likely,  who  expofed  the  fcience  of  phyfiognomy  in 
Greece  to  difgrace,  by  blending  with  it  the  art  of  divi¬ 
nation.  g 

From  the  period  of  which  we  have  been  treating  to  The  obfer- 
the  clofe  of  the  Roman  republic,  nothing  worthy  ofv<*donsof 
remark  occurs  in  the  literary  hidory  of  phyfiognomy.  a-nt* 

About  the  lad  mentioned  era,  however,  and  from  thence  ters> 
to  the  decline  of  the  empire  under  the  later  emperors, 
the  fcience  appears  to  have  been  cultivated  as  an  im¬ 
portant  branch  of  erudition,  and  affumed  as  a  profedion 
by  perfons  who  had  acquired  a  fuperior  knowledge 
in  it. 

In  the  works  of  Hippocrates  and  Galen,  many  phy- 
fiognomical  obfervations  occur.  Cicero  appears  to  have 
been  peculiarly  attached  to  the  fcience.  In  his  ora¬ 
tion 
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t?on  againft  Pifo,  and  in  that  in  favour  of  Rofcius,  the 
reader  will  at  the  fame  time  perceive  in  what  manner 
the  orator  employs  phyfiognomy  to  his  purpofes,  and 
find  a  curious  inftance  of  the  ancient  manner  of  oratori¬ 
cal  abufe. 

Many  phyfiognomical  remarks  are  to  be  found  like- 
wife  in  the  writings  of  Salluft,  Suetonius,  Seneca,  Pliny, 
Aulus  Gellius,  Petronius,  Plutarch,  and  others. 

That  in  the  Roman  empire  the  fcience  was  pra&ifed 
as  a  profefiion,  ample  evidence  appears  in  the  writings 
of  feveral  of  the  authors  juft  mentioned.  Suetonius, 
for  inftance,  in  his  Life  of  Titus ,  mentions  that  Nar- 
ciflus  employed  a  physiognomijl  to  examine  the  features 
of  Britannicus,  who  predi&ed  that  Britannicus  would 
not  fucceed,  but  that  the  empire  would  devolve  on 
Titus. 

This  fcience  The  fcience  of  phyfiognomy  fhared  the  fame  fate  with 
fell  with  all  others,  when  the  Roman  empire  was  overthrown  by 
the  Roman  the  northern  barbarians.  About  the  beginning  of  the 
empire‘  1 6th  century  it  began  again  to  be  noticed. — From  that 
time  till  the  clofe  of  the  1 7th,.  it  was  one  of  the  molt 
falhionable  ftudies.  Within  that  fpace  have  appear¬ 
ed  almoft  all  the  approved  modern  authors  on  the  fub- 
jeft  (b). 

It  has  been  unfortunate  for  phyfiognomy,  that  by  ma¬ 
ny  of  thefe  writers  it  was  held  to  be  connected  with  doc¬ 
trines  of  which  the  philofophy  of  the  prefent  day  would 
be  alhamed.  With  thefe  doctrines  it  had  almoft  funk 
Io  into  oblivion. 

Particular  In  every  period  of  the  hiftory  of  literature  there  may 
ftudies  have  eafily  be  marked  a  prevalence  of  particular  ftudies.  In 
peculiarly  the  early  period,  for  inftance,  of  Grecian  literature,  my- 
nartf^l^  **  morality  claimed  the  chief  attention  of  the  phi- 

tin^  lofophers.  In  the  more  advanced  ftate  of  learning  in 
Greece  and  in  Rome,  poetry ,  hiftory ,  and  oratory,  held 
the  pre-eminence.  Under  the  latter  emperors,  and  for 
fome  time  afterwards,  the  hiftory  of  theological  contra - 
verfies  occupied  the  greateft  part  of  works  of  the  learn¬ 
ed.  Next  fucceeded  metaphysics ,  and  metaphysical  theo¬ 
logy.  Thefe  gave  place  to  alchemy ,  magic,  judicial 
afirology ,  the  do&rine  of  fignatures  and  fympathies,  the 
mystic,  theofophic,  and  Roficrucian  theology,  with  phy¬ 
fiognomy.  Such  were  the  purfaits  contemporary  with 
the  fcience  which  is  the  object  of  our  prefent  inquiry. 
It  is  no  matter  of  furprife,  that,  fo  afiociated,  it  (hould 
have  fallen  into  contempt.  It  is  not  unufual  for  man¬ 
kind  haftily  to  rejeft  valuable  opinions,  when  acciden¬ 
tally  or  artificially  conne&ed  with  others  which  are  ab- 
furd  and  untenable.  Of  the  truth  of  this  remark,  the 
hiftory  of  theology,  and  the  prefent  tone  of  theological 
opinions  in  Europe,  furnifh  a  pregnant  example. 

To  phyfiognomy,  and  the  exploded  fciences  laft  men¬ 
tioned,  fucceeded  clajjic  philology  ;  which  gave  place  to 
modern  poetry  and  natural  philofophy  ;  to  which  recent¬ 
ly  have  been  added  the  ftudies  of  rational  theology ,  che- 
Vol.  XVI.  Part  II. 


miftry,  the  philofophy  of  hiftory,  the  hiftory  of  man ,  and 
the  fcience  of  politics.  1 1 

About  the  commencement  of  the  1 8th  century,  and  The  oufer- 
thence  forward,  the  occult  fciences,  as  they  are  termed,  vj*tlons  of 
had  declined  very  confiderably  in  the  eftimation  of  the  thepre- 
leamed  \  and  thofe  who  treated  of  phyfiognomy  forbore  fent  centu- 
to  difgrace  it  by  a  connexion  with  thofe  branches  of  ry  on  this 
ideal  learning  with  which  formerly  it  had  been  invari-  fubjedt. 
ably  conjoined.  In  Britain,  Dr  Gwither  noticed  it  with 
approbation. — His  remarks  are  publilhed  in  the  Philofo- 
phical  Tranfa&ions,  vol.  xviii. ;  and  Dr  Parfons  chofe 
it  for  the  fubjed  of  the  Croonean  leftures,  publifhed  at 
firft  in  the  fecond  fupplement  to  the  44th  volume  of  the 
Phiiofophical  Tran  faff  ions,  and  afterwards  (1747)  in 
a  feparate  treatife,  entitled  Human  Physiognomy  ex¬ 
plained. 

The  obfervations,  however,  of  thefe  writers,  as  well 
as  of  Lancifius,  Haller,  and  Buffon,  relate  rather  to  the 
tranfient  expreflion  of  the  paftions  than  to  the  permanent 
features  of  the  face  and  body.  The  well-known  charac¬ 
ters  of  Le  Brun  likewife  are  illuftrative  of  the  tranfient 
phyfiognomy,  or  (as  it  is  termed)  pathognomy. — See 
Passions  in  Painting.  Xl 

During  the  prefent  century,  although  phyfiognomy  We  find 
has  been  now  and  then  attended  to,  nothing  of  import-  nothing 
ance  appeared  on  the  fubjed  till  the  difcumon  already  very  im* 
mentioned  between  Pernetty  and  Le  Cat,  in  the  Berlin 
Tranfa&ions.  The  fentiments  of  thefe  authors,  in  fo  far  controver- 
as  relates  to  the  definition  of  phyfiognomy,  have  been  fy  between 
above  noticed.  Their  effays  are,  befides,  employed  in  Pernetty 
difcufling  the  following  queftions :  1  ft,  Whether  it  would  and  ^  Cat* 
or  would  not  be  advantageous  to  fociety,  were  the  cha¬ 
racter,  difpofition,  and  abilities,  of  each  individual  fo 
marked  in  his  appearance  as  to  be  difcovered  with  cer¬ 
tainty  ? 

2dly,  Whether,  on  the  fuppofition  that  by  the  high- 
eft  poffible  proficiency  in  phyfiognomy,  we  could  attain 
a  knowledge  in  part  only  of  the  internal  character,  it 
would  be  advantageous  to  fociety  to  cultivate  the  ftu- 
dy,  mankind  being  in  general  imperfeCt  phyfiogno- 
mifts  ? 

No  reafoning  a  priori  can  poflibly  determine  thefe 
queftions.  Time  and  experience  alone  muft  afcertain 
the  degree  of  influence  which  any  particular  acquifition 
of  knowledge  would  have  on  the  manners  and  charac¬ 
ters  of  mankind  $  but  it  is  difficult  to  conceive  how  the 
refull  of  any  portion  of  knowledge,  formerly  unknown, 
and  which  mankind  would  be  permitted  to  difcover,  could 
be  any  thing  but  beneficial. 

Soon  after  this  controverfy  in  the  Berlin  TranfaClions,  Lavater’s 
appeared  the  great  work  of  M.  Lavater,  dean  of  Zurich,  celebrated 
which  has  excited  no  inconfiderable  portion  of  attention WorIj4 
in  the  literary  world.  The  work  itfelf  is  magnificent : 

That  circumftance,  as  well  as  the  nature  of  the  fubjeCl, 
which  was  fuppofed  to  be  fanciful,  have  contributed  to 
3  K  extend 


(b)  They  are,  Bartholem.  Codes,  Baptifta  Porta,  Honoratus  Nuquetius,  Jacobus  de  Indagine,  Alftedius,  Mi¬ 
chael  Schottus,  Gafpar  Schottus,  Cardan,  Taifnierus,  Fludd,  Behmen,  Barclay,  Claromontius,  Conringius, 

the  commentaries  of  Auguftin  Niphus,  and  Camillus  Balbus  on  the  Phyfiognomica  of  Ariftotle, _ Spontanus, 

Andreas  Henricus,  Joannes  Digander,  Rud.  Goclenius,  Alex.  Achillinus,  Joh.  Praetorius,  Jo.  Belot,  Guliel.  Gra- 
talorus,  &c.  They  are  noticed  in  the  Polvhiftor  of  Moxhoff,  vol.  i.  lib.  i.  cap.  1  5.  §  4.  and  vol.  ii.  lib.  iii. 
cap.  I.  £  4. 
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extend  its  fame  j  and  certainly,  if  we  may  judge,  the 
book,  though  many  faults  may  be  dete&ed  in  it,  is  the 
moft  important  of  any  that  has  appeared  on  the  fub- 
ject  fince  the  days’  of  Ariftotle.  Lavater  profefi'es  not 
to  give  a  complete  fynthetical  treatife  on  phyfiognomy, 
but,  aware  that  the  fcience  is  yet  in  its  infancy,  he  ex¬ 
hibits  fragments  only,  illuftrative  of  its  different  parts. 
His  performance  is  no  doubt  defultory  and  unconnect¬ 
ed.  It  contains,  however,  many  particulars  much  fupe- 
rior  to  any  thing  that  had  ever  before  appeared  on  the 
lubjeCl. 

With  the  fcholaftic  and  fyftematic  method  adopted  by 
the  phyfiognomifts  of  the  lath  and  preceding  centuries, 
Lavater  has  rejected  their  manner  of  writing,  which  was 
dry,  concife,  indeterminate,  an  cl  general :  Hts  remarks, 
cn  the  contrary,  are,  for  the  moft  part,  precife  and  par¬ 
ticular,  frequently  founded  on  diftinCtions  extremely 
acute.  He  has  omitted  entirely  (as  was  to  be  expected 
from  a  writer  of  the  prefent  day)  the  aftrological  reve¬ 
ries,  and  fucli  like,  which  deform  the  writings  of  former 
phyfiognomifts  ;  and  he  has  with  much  propriety  dedu¬ 
ced  his  phyfiognomical  obfervations  but  feldom  from 
anatomical  or  phyfiological  reafoning.  Such  reafoning 
may  perhaps  at  fome  future  period  become  important  3 
but  at  prefent  our  knowledge  of  faCls,  although  exten- 
five,  is  not  fo  univerfal,  as  to  become  the  ftable  founda¬ 
tion  of  particular  deductions.  Lavater  has  illuftrated 
his  remarks  by  engravings ;  a  method  firft  adopted  by 
Baptifta  Porta, — Lavater’s  engravings  are  very  nume¬ 
rous,  often  expreflive,  and  tolerably  executed. 

The  opinions  of  this  celebrated  phyfiognomift  are  evi¬ 
dently  the  refult  of  aCtual  obfervation.  He  appears  in¬ 
deed  to  have  made  the  fcience  his  peculiar  ftudy,  and 
the  grand  purfuit  of  his  life.  His  performance  exhibits 
an  extended  comprehenfion  of  the  fubjeCt,  by  a  particu¬ 
lar  attention  to  ofifeal  phyfiognomy,  and  the  effeCt  of 
profiles  and  contours.  His  ftyle  in  general  is  forcible  and 
lively,  although  fomewhat  declamatory  and  digreflive. 
His  expreflions  are  frequently  precife,  and  ftrikingly  cha- 
raCteriftic  j  and  the  fpirit  of  piety  and  benevolence  which 
pervade  the  whole  performance  render  it  highly  intereft- 
ing. 

The  defeCls  of  the  wrork,  however,  detraCt  much  from 
the  weight  which  Lavater’s  opinions  might  otherwife 
challenge.  His  imagination  has  frequently  fo  far  out- 
ftript  his  judgement,  that  an  ordinary  reader  would  of¬ 
ten  be  apt  to  rejeCt  the  whole  fyftem  as  the  extravagant 
reverie  of  an  ingenious  theorift.  He  has  clothed  his  fa¬ 
vourite  fcience  in  that  affeCted  myfterious  air  of  import¬ 
ance,  which  was  fo  ufual  with  his  predectflors,  and  de- 
fcribes  the  whole  material  world  to  be  objeCts  of  the 
univerfal  dominion  of  phyfiognomy  *.  He  W’himfically 
conceives  it  neceffary  for  a  phyfiognomift  to  be  a  well- 
ftiaped  handlome  man  f .  He  employs  a  language  which 
is  often  much  too  peremptory  and  decifive,  difpropor- 
tioned  to  the  real  fubftance  of  his  remarks,  or  to  the 
occalion  of  making  them.  The  remarks  themfelves 
are  frequently  oppofite  in  appearance  to  common  ob¬ 
fervation,  and  yet  unfupported  by  any  illuftrations  of 
his. 

Lavater  certainly  errs  in  placing  too  great  a  reli¬ 
ance  on  fingle  features,  as  the  foundation  of  decifion  on 
charaCler.  His  opinions  on  the  phyfiognomy  of  the 
ears,  hands,  nails,  .and  feet  of  the  human  fpecies,  on 
hand-writing,  on  the  phyfiognomy  of  birds,  infeCts,  rep¬ 


tiles,  and  fifties,  are  obvioufly  premature,  as  hitherto  no 
fufficient  number  of  accurate  obfervations  have  been  made, 
in  regard  to  either  of  thefe  particulars,  to  authorife  any 
conclufion.  He  has  erred  in  the  oppofite  extreme,  when 
treating  of  the  important  topic  of  national  phyfiognomy, 
where  he  has  by  no  means  profecuted  the  lubjeCt  fo  far 
as  faCls  might  have  warranted.  We  muft  farther  take 
the  liberty  to  objeCt  to  the  frequent  introduction  of  the 
author’s  own  phyfiognomy  throughout  the  courfe  of  his 
woVk.  His  lingular  remarks  on  his  own  face  do  not 
ferve  to  prejudice  the  reader  in  favour  of  his  judgement, 
however  much  his  character  may  juftify  the  truth  of 
them.  We  muft  regret  likewife,  for  the  credit  ef  the 
fcience,  that  the  author’s  Angularly  fanciful  theory  of 
apparitions  Ihould  fo  nearly  refemble  a  revival  of  the  an¬ 
tiquated  opinions  of  the  fympathifts. 

To  theie  blemifties,  which  wre  have  reluClantly  enu¬ 
merated,  perhaps  may  be  added  that  high  impaflioned 
tone  of  enthufiafm  in  favour  of  his  fcience  everywhere 
difplayed  throughout  the  work  of  this  author,  which  is 
certainly  very  oppofite  to  the  cool  patient  inveftigation 
befitting  philofophy.  To  that  enthufiafm,  however,  it 
is  probable  that  in  this  inftance  (as  is,  indeed,  no  unfre¬ 
quent  effeCt  of  enthufiafm)  we  are  indebted  for  the  ex¬ 
cellency  which  the  author  has  attained  in  his  purfuit  j 
and  it  poffeffes  the  falutary  tendency  of  putting  us  on  our 
guard  againft  a  too  implicit  acquiescence  in  his  phyfiog¬ 
nomical  decifions. 

In  the  Berlin  TranfaClions  for  177 5,  there  appears  a  jj.g 
formal  attack  upon  Lavater’s  wrork  by  M.  I'ormey.  Was  attack- 
This  efiay  we  have  already  mentioned.  After  difputing  ed  in  the 
the  propriety  of  the  extenfive  fignification  applied  by  ®erhn 
Lavater  and  Pernetty  to  the  term  phyfiognomy,  M.  k 
Formey  adopts  nearly  the  fame  definition  which  we  con-  Fo/mey. 
ceive  to  be  the  moll  proper,  and  which  we  have  put 
down  as  fuch  near  the  beginning  of  this  article.  He  al¬ 
lows  that  the  mental  chara&er  is  intimately  connected 
with,  and  fenfibly  influenced  by,  every  fibre  of  the  bo¬ 
dy  ;  but  his  principal  argument  againft  phyfiognomy  is, 
that  the  human  frame  is  liable  to  innumerable  accidents, 
by  which  it  may  be  changed  in  its  external  appearance, 
without  any  correfpondent  change  of  the  difpolition  j  fo 
that  it  furpaffes  the  extent  of  the  fkill  of  mortals  to  di- 
ftinguilh  the  modifications  of  feature  that  are  natural, 
from  thofe  which  may  be  accidental.  Although,  there¬ 
fore,  the  fcience  of  phyfiognomy  may  be  founded  ill 
truth,  he  infers  that  the  Deity  only  can  exercife  it. 

M.  Formey  further  contends,  that  education,  diet, 
climate,  and  fudden  emotions,  nay  even  the  tempera¬ 
ments  of  anceftors,  affeft  the  call  of  human  features  3 
fo  that  the  influence  of  mental  charafter  on  thefe  fea¬ 
tures  may  be  fo  involved  with,  or  hidden  by,  accidental 
circumftances,  that  the  ftudy  of  phyfiognomy  muft  ever 
be  attended  by  hopelefs  uncertainty.  Thefe  objedlions 
are  worthy  of  notice,  but  they  are  by  no  means  conclu- 
five.  18 

We  lhall  give  a  fpecimen  of  M.  Lavater’s  manner  of  Lavater’s 
treating  the  fubjeft  on  the  oppofite  fide  of  the  queftion  :  ™°^ein°f 
A  fpecimen,  not  in  Lavater’s  precife  words,  but  convey-  ^sfubjeft. 
ing  more  fhortly  an  idea  at  once  of  his  fentiments,  and 
of  his  manner  of  exprefling  them.  19 

No  ftudy,  fays  he,  excepting  mathematics,  more  juft-  Phyfiog- 
ly  deferves  to  be'  termed  a  ficience  than  phyfiognomy.  ^ 

It  is  a  department  of  phyfics,  including  theology  andJed  ayfci„  " 
belles  lettres,  and  in  the  fame  manner  with  thefe  fciences  ence. 

may 
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may  be  reduced  to  rule.  It  may  acquire  a  fixed  and 
appropriate  character ;  It  may  be  communicated  and 
taught. 

Truth  or  knowledge,  explained  by  fixed  principles, 
becomes  faience.  Words,  lines,  rules,  definitions,  are 
the  medium  of  communication.  The  question,  then,  with 
refpeCt  to  phyfiognomy,  will  thus  be  fairly  Hated.  Can 
the  ftriking  and  marked  differences  which  are  vifible  be¬ 
tween  one  human  face,  one  human  form,  and  another, 
be  explained,  not  by  obfcure  and  confuted  conceptions, 
but  by  certain  characters,  figns,  and  expreflions  ?  Are 
thefe  figns  capable  of  communicating  the  vigour  or  im¬ 
becility,  the  ficknefs  or  health,  of  the  body  j  the  wif- 
dom,  the  folly,  the  magnanimity,  the  meannefs,  the  vir- 
20  tue,  or  the  vice,  of  the  mind  ? 

Experiment  It  is  only  to  a  certain  extent  that  even  the  experimen- 
is  limited  tal  philofopher  can  purfue  his  refearches.  The  aCtive 
m  extent.  anq  vigorous  mind,  employed  in  fuch  ftudies,  will  often 
form  conceptions  which  he  fliall  be  incapable  of  expref- 
fing  in  words,  fo  as  to  communicate  his  ideas  to  the 
feebler  mind,  which  was  itfelf  unable  to  make  the  dif- 
covery :  But  the  lofty,  the  exalted  mind,  which  foars 
beyond  all  written  rule,  which  poffeffes  feelings  and 
energies  reducible  to  no  law,  mull  be  pronounced  unfci- 
entific. 

Phyfiogno-  ^  W^1  be  admitted,  then,  that  to  a  certain  degree 
mical  truth  phyfiognomical  truth  may  as  a  fcience  be  defined  and 
may  be  de-  communicated.  Of  the  truth  of  the  fcience  there  can- 
fined  and  not  exift  a  doubt.  Every  countenance,  every  form,  eve- 
cated  to^a  r?  created  exiftence,  is  individually  diftinCt,  as  well  as 
certain  different,  in  refpeCt  of  clafs,  race,  and  kind.  No  one 
length.  being  in  nature  is  precifely  fimilar  to  another.  This  pro- 
pofition,  in  fo  far  as  regards  man,  is  the  foundation- 
ftone  of  phyfiognomy.  There  may  exift  an  intimate 
analogy,  a  ftriking  fimilarity,  between  two  men,  who 
yet  being  brought  together,  and  accurately  compared, 
will  appear  to  be  remarkably  different.  No  two  minds 
perfectly  referable  each  other.  Now,  is  it  poflible  to 
doubt  that  there  muft  be  a  certain  native  analogy  be¬ 
tween  the  external  varieties  of  countenance  and  form  and 
the  internal  varieties  of  the  mind  ?  By  anger  the  mufcles 
are  rendered  protuberant :  Are  not,  then,  the  angry 
mind,  and  the  protuberant  mufcles,  as  caufe  and  effeCt  ? 
The  man  of  acute  wit  has  frequently  a  quick  and  lively 
eye.  Is  it  poftible  to  refill  the  conclufion,  that  between 
fuch  a  mind  and  fuch  a  countenance  there  is  a  determi¬ 
nate  relation  ? 

Every  thing  in  nature  is  eftimated  by  its  phyfiogno¬ 
my  5  that  is,  its  external  appearance.  The  trader  judges 
by  the  colour,  the  finenefs,  the  exterior,  the  physiogno¬ 
my  of  every  article  of  traffic  ;  and  he  at  once  decides  that 
the  buyer  “  has  an  honeft  look,”  or  “  a  pleafing  or  for- 
bidding  countenance.” 

This  know-  That  knowledge  and  fcience  are  detrimental  to  man, 
ledge,  how-  that  a  ftate  of  rudenefs  and  ignorance  are  preferable  and 
Ha  3d  Produftive  of  more  bappinefs,  are  tenets  now  defervedly 
not  be  de-  exPloded.  They  do  not  merit  ferious  oppofition.  The 
trimental  extenfion  and  increafe  of  knowledge,  then,  is  an  objeCt 
to  man.  of  importance  to  man  :  And  what  objeCt  can  be  fo  im¬ 
portant  as  the  knowledge  of  man  himfelf  ?  If  know¬ 
ledge  cari^influence  his  happinefs,  the  knowledge  of 
himfelf  muft  influence  it  the  moft.  This  ufeful  know¬ 
ledge  is  the  peculiar  province  of  the  fcience  of  phyfiog¬ 
nomy.  To  conceive  a  juft  idea  of  the  advantages  of 
phyfiognomy,  let  us  for  a  moment  fuppofe  that  all  phy- 
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fiognomical  knowledge  were  totally  forgotten  among 
men  ;  what  confiifion,  what  uncertainty,  what  number- 
lefs  miftakes,  would  be  the  confequence  ?  Men  deftined 
to  live  in  fociety  muft  hold  mutual  intercourfe.  The 
knowledge  of  man  imparts  to  this  intercourse  its  fpirit, 
its  pleafures,  its  advantages.  23 

Phyfiognomy  is  a  fource  of  pure  and  exalted  mental 11  afferds 
gratification.  It  affords  a  new  view  of  the  perfection  °f  faPratdT" 
Deity  ;  it  difplays  a  new  fcene  of  harmony  and  beauty  c*tw*. 
in  his  works  j  it  reveals  internal  motives,  which  without 
it  w  ould  only  have  been  difcovered  in  the  world  to  come. 

The  phyfiognomift  diftinguilhes  accurately  the  perma¬ 
nent  from  the  habitual,  the  habitual  from  the  accidental, 
in  character.  Difficulties,  no  doubt,  attend  the  ltudy 
of  this  fcience.  The  moft  minute  (hades,  fcarcely  dif-  Difficulties 
cemible  to  the  unexperienced  eye,  denote  often  total  op-  in  the  ftu. 
pofition  of  character.  A  fmall  inflexion,  diminution,  dY- 
lengthening  or  fharpening,  even  though  but  of  a  hair’s- 
breadth,  may  alter  in  an  aftoniffiing  degree  the  expref- 
fion  of  countenance  and  character.  How  difficult  then, 
how  impoflible  indeed,  muft  this  variety  of  the  fame 
countenance  render  precifion  ?  The  feat  of  character  is 
often  fo  hidden,  fo  mafked, .  that  it  can  only  be  detected 
in  certain,  perhaps  uncommon,  pofitions  of  countenance. 

Thefe  pofitions  may  be  fo  quickly  changed,  the  figns 
may  fo  inftantaneoufly  difappear,  and  their  imprefliou  on 
the  mind  of  the  obferver  may  be  fo  flight,  or  thefe  di- 
ftinguilhing  traits  themfelves  fo  difficult  to  feize,  that  it 
fhall  be  impoflible  to  paint  them  or  defcribe  them  in  lan¬ 
guage.  Innumerable  great  and  fmall  accidents,  whe¬ 
ther  phyfical  or  moral,  various  incidents  and  paffions, 
the  diverfity  of  drefs,  of  pofition,  of  light  or  fliade,  tend 
to  difplay  the  countenance  often  in  fo  diladvantageous  a 
point  of  view,  that  the  phyfiognomift  is  betrayed  into 
an  erroneous  judgement  of  the  true  qualities  of  the 
countenance  and  character.  Such  causes  often  occafion 
him  to  overlook  the  eflential  traits  of  character,  and  to 
form  a  decifion  on  M’hat  is  purely  accidental. — How  fur- 
prififtgly,  for  inftance,  may  the  fmallpox  disfigure  the 
countenance,  and  deftroy  or  confound,  or  render  imper¬ 
ceptible,  traits  otherwife  the  moft  decifive  ?  s  „ 

We  fhall,  then,  continues  Lavater,  grant  to  the  op- May  one 
pofer  of  phyfiognomy  all  he  can  a.lk  ;  and  yet  we  do  not  d?y  be  ob- 
live  M’ithout  hopes  that  many  of  the  difficulties  fhall  be  viatcd> 
refolved  which  at  firft  appeared  inexplicable.  2g 

He  then  proceeds  to  a  fpecific  illuftration  of  his  fub-  The  nature 
jeCt  under  a  great  variety  of  titles,  in  which  he  treats  of  of  Lavater’s 
human  nature  in  general,  and  of  each  particular  feature  work- 
feparately. 

To  enumerate  the  different  divifions  of  his  book  would 
not  be  more  fatisfaCtory  to  our  readers  than  the  perufal 
of  the  contents  of  the  book  itfelf  j  and  an  attempt  to 
epitomize  even  the  effential  fubftance  of  the  vaft  multi¬ 
plicity  of  matter  contained  in  his  eflays,  (which  are  yet 
only  fragments,  and  to  which  indeed  he  himfelf  does  not 
pretend  to  give  any  higher  appellation),  would  extend 
this  article  to  a  difproportionate  length.  Such  an 
abridgement,  after  all,  would  convey  no  folid  informa¬ 
tion  on  a  fubjeCt  w'hich  merits  all  the  time  and  ltudy 
that  an  attentive  perufal  of  Lavater’s  works  at  large  27 

jvould  require..  .  .  Probable 

From  the  hiftorical  deduction  of  the  literary  progrefs  cauks  of 
of  phyfiognomy  wrhich  w'e  have  thus  attempted  to  lay the  d!fre" 
before  our.  readers,  it  appears,  that  although  the  fcience  w^isfTthis 
has  fallen  into  difrepute,  there  can  fcarcely  be  mention- fcience  has 
3  K  2  et}  fallen. 
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ed  a  period  in  which  any  cultivation  of  fcience  took 
place  when  phyficgnomy  was  not  likewife  the  ftudy,  nay 
fometimes  even  the  piofefiion,  of  men  of  the  moft  emi¬ 
nent  abilities  and  the  greateft  learning. 

The  reafons  why  at  prefent  fo  little  attention  is  paid 
to  the  fubjeft  probably  are, 

1  ft,  That  it  has  been  treated  in  conjunction  with  fub- 
je£ts  now  with  propriety  exploded:  And, 

2dly,  That  it  has  been  injured  by  the  injudicious  af¬ 
ter  tions  and  arguments  of  thofe  who  have  undertaken  its 
defence. 

Sometimes,  however,  the  wife  and  the  learned  may 
err.  The  ufe  of  any  thing  muft  not  be  rejeCted  for  no 
better  reafon  than  that  it  is  capable  of  abufe.  Perhaps 
the  era  is  not  diftant  when  phyfiognomy  (hall  be  rein- 
llated  in  the  rank  which  fhe  merits  among  the  valuable 
branches  of  human  knowledge,  and  be  ftudied  with 
that  degree  of  attention  and  perfeverance  which  a  fub- 
jeCl  deferves  fo  effentially  connected  with  the  fcience  of 
man. 

That  there  is  an  intimate  relation  between  the  difpo¬ 
fitions  of  the  mind  and  the  features  of  the  countenance 
is  a  fad  which  cannot  be  queftioned.  He  who  is  fink¬ 
ing  under  a  load  of  grief  for  the  death  of  an  affe&ionate 
wife  or  a  dutiful  child,  has  a  very  different  caft  of  fea¬ 
tures  from  the  man  w»ho  is  happy-  in  the  profpeCl  of 
meeting  his  rriiftrefs.  A  perfon  boiling  with  anger  has 
a  threatening  air  in  his  countenance,  which  the  moft 
heedlefs  obferver  never  miftakes  ;  and  if  any  particular 
difpofition  be  indulged  till  it  become  habitual,  there 
cannot  be  a  doubt  but  that  the  correfponding  traces 
will  be  fo  fixed  in  the  face  as  to  be  difcemible  by  the 
fkilful  phyfiognomift,  under  every  effort  made  to  dif- 
guife  them.  But  when  we  attempt  to  decide  on  a  man’s 
intellectual  powers  by  the  rules  of  this  fcience,  we  are 
often  deceived  ;  and  in  this  refpeCt  we  have  reafon  to 
believe  that  Lavater  himfelf  has  fallen  into  the  groffeft 
miftakes. 

Connected  writh  phyfiognomy,  we  may  confider  the 
craniognomic  fyftem  of  Dr  Gall  of  Vienna,  which  is  fo 
called,  becaufe,  from  the  exterior  form  of  the  cranium, 
he  infers  the  powers  and  difpofitions  of  the  mind.  The 
brain,  he  obferves,  is  the  material  organ  of  the  aCtion  of 
the  mind  ;  and  as  it  increafes  in  direCt  proportion  to  the 
faculties  of  animals,  he  has  endeavoured  to  prove,  that 
the  faculties  are  diftinCt  and  independent  on  each  other; 
that  each  has  its  proper  material  organ,  and  that  the 
expanfion  of  the  organ  is  in  proportion  to  the  ftrength 
of  the  faculty.  This  fyftem  is  attempted  to  be  eftablifti- 
ed  by  the  following  reafoning. 

“  The  internal  faculties,  (fays  Dr  Bojanus,  the  author 
of  a  view  of  this  fyftem),  do  not  always  exift  in  the  fame 
proportion  to  each  other.  There  are  fome  men  who  have 
a  great  deal  of  genius  without  having  a  memory,  who 
have  courage  without  circumfpe&ion,  and  who  poffefs  a 
metaphyfical  fpirit  without  being  good  obfervers. 

“  Befides,  the  phenomena  of  dreaming,  of  fomnambu- 
liftKj  of  delirium,  &c.  prove  to  us  that  the  internal 
faculties  do  not  always  a£f  together ;  that  there  is  of¬ 
ten  a  very  great  aClivity  of  one,  while  the  reft  are  not 
fenfible. 

“  Thus,  in  old  age,  and  fometimes  in  difeafe,  fuch, 
far  example  as  madnefs,  feveral  faculties  are  loft,  while 
others  fubfift  ;  befides,  a  continued  employment  of  the 
fame  faculty  fenfibly  diminifhes  its  energy ;  If  we  em- 
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ploy  another,  we  find  it  has  all  the  force  of  which  it  is 
fufceptible  ;  and  if  we  return  to  the  former  faculty,  it  is 
obferved  that  it  has  refumed  its  ufual  vigour.  It  is  thus 
that,  "when  fatigued  with  reading  an  abftraCt  philofophi- 
cal  work,  wre  proceed  wTith  plealure  to  a  poetical  one, 
and  then  refume  with  the  fame  attention  our  former  oc¬ 
cupation.” 

“  All  thefe  phenomena  prove  that  the  faculties  are 
diftinCt  and  independent  of  each  other,  and  we  are  in¬ 
clined  to  believe  that  the  cafe  is  the  fame  with  their  ma¬ 
terial  organs.” 

“  [We  do  not  entirely  agree  with  this  idea  of  Dr 
Gall,  and  we  believe,  on  the  contrary,  that  the  fepara- 
tion  of  the  material  organs  ought  to  be  confidered  as  the 
caufe  of  the  diftinCtion  of  the  internal  faculties.  It  ap¬ 
pears,  to  us  at  leaft,  that  by  fuppofing  the  faculties 
themfelves  as  originally  feparated,  we  cannot  fave  our- 
felves  from  falling  into  materialism,  which  exifts  wiien 
the  mind  is  no  longer  confidered  as  unity .] 

.  “  The  expanjion  of  the  organs  contained  in  the  cratiium 
is  in  the  dir  eft  ratio  of  the  force  of  their  correfponding 
faculties 

“  This  principle,  dictated  by  analogy,  refts  on  this 
axiom,  that  throughout  all  nature  the  faculties  are  al¬ 
ways  found  to  be  proportioned  to  their  relative  organs  ; 
and  the  truth  of  it  is  proved  in  a  fpecial  manner  by  the 
particular  obfervations  of  Dr  Gall. 

“  It  is  however  to  be  remarked,  that  exercife  has  a 
great  influence  on  the  force  of  the  faculties,  and  that  an 
organ  moderately  expanded,  but  often  exercifed,  can 
give  a  faculty  fuperior  to  that  which  accompanies  a  ve¬ 
ry  extenfive  organ  never  put  in  aCHon ;  as  we  fee  that  a 
man  of  a  wreak  conformation  acquires,  by  continued  ex¬ 
ercife,  ftrength  fuperior  to  another  of  a  more  athletic 
ftruClure.” 

“  [We  muft  here  mention  an  opinion  which  feems  to 
refult  immediately  from  this  principle,  and  which,  how¬ 
ever,  is  falfe  :  It  is,  that  the  volume  of  the  brain,  in  ge¬ 
neral,  is  in  the  direCt  ratio  of  the  energy  of  its  faculties. 
Obfervation  has  proved  to  Dr  Gall,  that  we  cannot 
judge  of  the  ftrength  of  the  faculties  but  by  the  deve- 
lopement  of  the  feparate  organs  which  form  diftinCl  emi¬ 
nences  in  the  cranium  ;  and  that  a  cranium  perfectly 
round,  of  whatever  fize  it  may  be,  is  never  a  proof  of 
many  or  of  great  faculties.] 

“We  do  not  recolleft  to  have  heard  the  reafon  afligned 
by  Dr  Gall ;  but,  in  our  opinion,  thefe  brains  may  be 
confidered  as  in  a  ftate  analogous  to  obefity  ;  and  as  wre 
do  not  judge  of  the  mufcular  force  of  a  man  or  an  ani¬ 
mal  by  the  volume  of  their  members,  but  by  the  deve- 
lopement  of  the  mufcles  in  particular,  one  would  think 
we  ought,  in  like  manner,  to  judge  of  the  ftrength  of  the 
faculties  by  the  developement  of  the  relative  organs, 

“  In  the  laft  place,  the  4th  principle,  the  moft  im¬ 
portant  for  practice  in  regard  to  the  fyftem  of  Dr  Gall, 
is : 

“  We  may  judge  of  thefe  diferent  organs  and  of  their 
faculties  by.  the  exterior  form  of  the  cranium. 

“  The  truth  of  this  principle  is  founded  upon  another, 
viz.  that  the  conformation  of  the  cranium  depends  on 
that  of  the  brain  ;  a  truth  generally  acknowledged,  and 
proved  by  the  anterior  part  of  the  brain,  by  the  impref- 
fions  in  the  anterior  part  of  the  cranium,  and  by  other 
fafts. 

[There  are  Ikulls,  it  is  .true,  in  which  an  external 
protuberance 
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protuberance  of  the  bone  correfponds  to  an  interior  one  3 
and  this  irregularity,  which  is  found  fometimes  as  a  dif-. 
eafe,  and  moil;  commonly  at  an  advanced  age,  when  the 
cerebral  organs  do  not  oppoie  the  fame  refiftance  to  the 
cranium,  renders  the  praCtice  of  Dr  Gall’s  fyflem,  in 
fome  meafure,  uncertain.] 

“  Guided  by  thefe  principles,  Dr  Gall  examines  the 
nature  of  the  fkull,  compares  the  crania  of  animals  and 
thofe  of  men  analogous  and  different  in  faculties.  His 
refearches  have  proved  to  him,  in  a  manner  almofl  in- 
conteflable,  not  only  the  above  truths,  but  that  the  fa¬ 
culties  of  animals  are  analogous  to  thofe  of  man  3  that 
what  we  call  inflinCl  in  animals  is  found  alfo  in  the  lat¬ 
ter,  fuch  as  attachment,  cunning,  circumfpe&ion,  cou¬ 
rage,  &c.  ;  that  the  quantity  of  the  organs  fixes  the 
difference  of  the  genus  of  animals,  their  reciprocal  pro¬ 
portion  that  of  individuals  3  that  the  difpofition  original¬ 
ly  given  to  each  faculty  by  nature  may  be  called  forth 
by  exercife  and  favourable  circumflances,  and  fometimes 
by  difeafe,  but  that  it  never  can  be  created  in  the  cafe 
where  it  has  not  been  given  by  nature  (c)  3  that  the  ac¬ 
cumulation  of  the  organs  takes  place  in  a  conilant  man¬ 


ner  from  the  hind  part  forwards,  from  the  bottom  to 
the  top,  in  fuch  a  manner,  that  animals  in  proportion 
as  they  approach  man  in  the  quantity  of  their  faculties 
have  the  fuperior  and  anterior  part  of  the  brain  more  ex¬ 
panded  3  and,  in  the  lafl  place,  that  in  the  mofl  perfeCt 
animal,  man,  there  are  organs  in  the  anterior  and  fupe¬ 
rior  parts  of  the  frontal  bone,  and  of  the  parietals,  def- 
tined  for  faculties  which  belong  to  them  exclufively. 
It  is  under  the  latter  point  of  view  that  the  difcoveries 
of  Dr  Gall  agree  perfectly  with  the  theory  of  the  facial 
angle,  which  feems  flill  further  to  eflablifh  the  truth  of 
them.” 

Mofl  of  our  readers  will  probably  be  fatisfied  with  the 
fhort  view  which  we  have  now  given  of  this  fanciful  and! 
vifionary  fyflem ;  but  fuch  as  wifh  for  a  fuller  expofition 
of  it,  may  confult  the  Philofophical  Magazine,  vol.  xiv. 
p.  77.  from  which  the  above  is  extracted.  We  (hall  on¬ 
ly  add  the  names  of  a  few  of  the  organs,  which  the  au¬ 
thor  of  the  fyflem  thinks  he  has  difcovered.  Organ  of 
the  tenacitij  of  life .  Organ  of  mufic .  Organ  of  f glu¬ 
ing.  Organ  of  murder ,  Organ  of  cunning .  Organ  of 
arithmetic .  Organ  of  thieving ,  <b'c. 
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INTRODUCTION. 


Definition  r*  T>HYSIOLOGY  is  that  part  of  phyfical  fcience 
and  obj edits  -*■  which  treats  of  the  nature,  properties,  and  func- 

of  phyfiolo-  tions  of  living  bodies  3  comprehending  under  this  term, 
animals  and  vegetables.  The  word  is  derived  from 
<pvn$,  44  nature,”  and  Aoycj,  44  a  difcourfe  3”  and  figni- 
fied  originally  what  we  may  call  natural  knowledge. 

The  objeCt  of  this  fcience  is  to  examine  and  compare 
the  phenomena  of  life  3  to  difcover  the  properties, 
powers,  and  operations  of  the  bodies  that  are  actuated 
by  this  principle,  and  to  purfue  the  developement,  pro- 
grefs,  and  decay  of  vital  energy,  from  brute  matter, 
which  poffeffes  no  portion  of  vitality,  to  the  moll  perfeCt 
animal,  which  feems  to  have  it  in  the  greatefl  perfec¬ 
tion. 


2 

Divifions. 


3  . 
Hiftorical 


2.  Phyfiology  may  be  confidered  under  three  heads ; 
hiftorical ,  philofophical  or  rational \  and  praBical  phyfi¬ 
ology. 

3.  Hiftorical  phy  fiology  is  occupied  in  giving  a  fim- 
phyfiology.  pie  relation  of  the  faCls  and  phenomena  that  take  place 

in  living  bodies ;  in  bringing  them  together,  and  com¬ 
paring  thofe  which  fucceed  each  other  without  interrup¬ 
tion  during  the  exigence  of  vitality. 

4  .  4.  It  is  the  bufinefs  of  philofophical  phyfiology  to 

ca/phyfio-"  con^^er  the  nature  of  thefe  phenomena,  and  endeavour 
logy,  to  deduce  from  them  fome  general  conclufions,  by  which 
they  may  be  explained  or  elucidated ;  to  draw  from 
them  natural  confequences,  and  unfold  fucceffively  their 
analogies  and  relations 3  to  arrange,  diflribute,  and  claf- 


fify  them,  and  thus  acquire  fufficient  data  by  which  to 
difcover  the  caufes  which  produce  them. 

•  The  praBical  part  of  phyfiology  is  intended  to  point  pra£jcap 
out  the  application  of  the  principles  of  the  fcience  to the  phyfiology^ 
ufeful  purpofes  of  life,  efpecially  to  medicine  and  agri¬ 
culture.  Of  thefe  divifions  the  firfl  is  the  mofl  import¬ 
ant,  as,  until  we  have  acquired  a  pretty  complete  know¬ 
ledge  of  the  faCts  relating  to  living  beings,  and  arranged 
thefe  in  a  natural  manner,  it  cannot  be  expected  that  we 
fhould  make  any  great  progrefs  in  explaining  them,  or 
invefligating  their  caufes.  From  the  multitude,  variety, 
and  complex  nature  of  thefe  phenomena,  a  complete 
view  of  them  is  extremely  difficult,  and  requires  the 
united  efforts  of  genius,  dexterity,  patience,  and  dis¬ 
cernment-  ^ 

Phyfiology  is  intimately  related  to  feveral  other  de-  Relations  t<* 
partments  of  natural  knowledge.  Its  relation  to  ana-  anatomy, 
tomy  is  the  mofl  flriCl  and  natural  ;  and  indeed  the 
knowledge  of  the  flru&ure  of  living  bodies  is  a  neceffary 
introduction  to  that  of  their  properties  and  fun&ions.  So 
clofe  is  the  union  between  thefe  two  fciences,  that  it  is 
generally  thought  that  the  fludy  of  them  fhould  go  hand 
in  hand.  Certain  it  is,  that,  without  phyfiology,  ana¬ 
tomy  is  a  dry  and  uninterefling  fludy  ;  while,  on  the 
other  hand,  phyfiology,  unaided  by  anatomy,  is  obfcure 
and  uncertain.  It  is  by  means  of  anatomy  that  we  learn 
the  flruClure  and  organization  of  the  animal  machine  3 
the  difpofition  and  form  of  its  feveral  members  ;  the 
parts  that  concur  in  the  compofition  of  them  3  the  ar¬ 
rangement  and  the  connexion  of  thefe  :  it  is  by  means 
of  anatomy  that  we  know  how  to  eflimate  the  advanta¬ 
ges 


(c)  The  germ  of  every  organ  mufl  exifl  in  embryo,  if  the  expanfion  of  that  organ  is  to  be  afterwards  called' 
forth. 
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Introduc-  ges  0£  any  particular  conformation^  that  we  eftimate 
,  tl^n>  the  proportion  between  the  folid  and  fluid  parts  of  the 
body,  and  the  adaptation  of  the  organs  to  the  various 
ufes  for  which  they  are  deftined.  But  we  mull  remem¬ 
ber,  that  the  aid  of  anatomy  in  phyliological  refearches, 
extends  no  farther  than  to  the  mechanical*  arrangement 
and  relation  of  the  feveral  parts  of  the  body )  it  teaches 
us  nothing  of  its  intimate  competition,  and  much  lefs 
does  it  inform  us  refpeXing  the  vital  powers  and  mental 
energies  difplayed  by  the  living  body.  The  mod  accu¬ 
rate  inlpeXion  of  the  brain  will  afford  us  no  light  re- 
fpeXing  the  obfeure  funXion  of  fenfation,  and  the  hid¬ 
den  operation  of  thought  and  judgement  }  nor  will  the 
nicefl  diffeXion  of  the  eye,  or  of  the  tongue,  fhew  us 
how  the  former  is  enabled  to  convey  to  us  the  ideas  of 
external  objects,  or  how  the  latter  imparts  to  us  the 
thoufand  varied  flavours  of  fapid  bodies.  In  fhort,  we 
may  conclude,  that  the  more  the  exercife  of  any  func¬ 
tion  depends  on  the  ftruXure  and  organization  of  the  or¬ 
gans  that  perform  it,  the  more  capable  is  it  of  illuflra- 
j  tion  from  anatomy.. 

chemiftry,  The  fcience  of  chemiflry .  has  proved  of  eminent  ufe 
in  explaining  feveral  funXions  of  the  animal  economy, 
which,  without  its  aflillance,  would  have  been  very  im- 
perfeXIy  underflood.  The  aXion  of  the  air  on  the 
blood  during  refpiration,  and  the  digeftion  of  food  in  the 
ltomach,  are  found  to  depend  chiefly  on  chemical  ope¬ 
rations  \  while  this  fcience  has  explained  to  us,  in  a  moil 
fatisfaXory  manner,  the  nature,  compofition,  and  reci¬ 
procal  action  of  the  component  principles  of  organized 
beings,  and  the  nature  of  feveral  changes  which  they 
undergo,  both  in  the  living  and  the  dead  ftate.  But  if 
we  extend  the  application  of  chemiftry  too  far,  and  ima¬ 
gine,  as  fome  of  our  modern  chemical  phytiologifts  have 
done,  that.it  is  capable  of  explaining  life,  motion ,  and 
even  fenfation ,  we  ihall  only  betray  our  own  prefumpticai 
and  our  ignorance  of  vital  phenomena.  When  the  per¬ 
formance  of  any  funXion  depends  on  the  intimate  com¬ 
pofition  of  its  organs,  or  the  combinations  and  decom- 
poiitions  that  take  place  among  their  component  prin¬ 
ciples  $  then,  and  then  only,  is  it  fufc.eptible  of  chemical 
$  illuftration. 

mechanical  Mechanical  philofophy  is  employed  with  advantage 
philofophy,  in  explaining  fome  of  the  phenomena  that  take  place  in 
living  beings.  The  flrengtli  and  folidity  of  the  bony 
compages  j  the  force  and  direction  of  the  mufcular  mo- 
'  tions$  the  propagation,  direXion,  and  mechanical  effeX 

of  light,  found,  odours }  the  effects  of  the  gravity  and 
elaflicity  of  atmofpheric  air,  and  a  few  other  circum- 
flances,  may  be  fubmitted  to  calculation,  and  illuilrated 
on  phyfical  principles :  but  the  laws  of  mechanical  and 
of  vital  aXion  are,  in  general,  fo  different,  and  even 
the  mod  mechanical  phenomena  of  living  beings  are  of¬ 
ten  fo  modified  and  counteracted  by  the  agency  of  the 
vital  powers,  that,  on  the  whole,  we  muft  confider  ge¬ 
neral  pliyfics  as  one  of  the  leaf!  ufeful  auxiliaries  of  phy- 

5>  fiological  refearches. 

metaphy-  Qf  all  the  branches  of  phyfical  fcience,  phyfiology 
^cs>  certainly  makes  the  neared  approach  to  the  region  of 

metaphy fics  $  but  yet  there  is  a  difference  between  thefe, 
though  it  may  not  be  very  eafy  to  point  out  the  precife 
line  of  termination.  Phyfiology,  as  already  defined,  be¬ 
ing  that  fcience  which  has  for  its  objeX  the  organical 
economy  of  living  bodies,  the  word  organical,  we  think, 
here  fhould  mark  the  diftinXion. 

3 


Whenever  the  economy  of  living  bodies  indicates  de-  Introdue- 
fign,  and  cannot  refult  from  any  combination  or  ffruc- 1  tion- 
ture  oi  organs,  it  mull  bo  fuppoftd  the '  effect  of  fome- 
thing  different  from  matter,  and  whofe  explanation  be¬ 
longs  to  that  fcience  which  is  called  metaphy fics,  or  which 
we  might  term  the  philofophy  of  the  mind.  By  aferibing, 
indeed,  to  the  glandular  contents  within  the  cranium, 
and  to  that  fiXion  animal  fpirits,  the  motives  of  aXion, 
the  fuperficial  and  ill-informed  may  have  been  led  to 
an  opinion  that  perception,  memory,  and  imagina¬ 
tion,  are  the  funXions  of  the  cerebrum ,  the  medulla  ob¬ 
longata,  and  cerebellum  ;  that  the  foul  is  a  confequence 
of  organization  ;  and  the  fcience  which  treats  of  it  only 
a  particular  branch  of  phyfiology.  But  mind  and  its 
faculties  are  now  fo  well  underflood  and  invefligated,. 
that  this  opinion  can  feldom  prevail  but  where  penetra¬ 
tion  is  not  remarkable  for  its  acutenefs,  or  where  re¬ 
flexion,  reading,  and  refearch,  have  long  been  confined 
within  the  limits  of  a  narrow  circle. 

Some  metaphyfical  phyfiologifts  contend,  that  every 
living  fyftem  of  organs  fuppofes  mind,  and  indeed  in  the 
ftudy  of  fuch  fyftems  the  phyfiologiif  mull  often  meet 
with  many  phenomena  that  are  lefs  fingular  than  fimple 
perception,  and  yet  for  which  he  cannot  account  by  any 
knowledge  he  pofleffes  of  organic  powers.  This  truth 
we  partly  acknowledge,  when,  like  ancient  Athens  erect¬ 
ing  her  altars  to  unknown  gods,  we  retreat  to  thofe 
afylums  of  ignorance,  the  vis  infita ,  the  vis  nervea ,  the 
vis  vita l is,  the  vis  medicatrix,  and  a  number  of  others  of 
the  fame  kind.  r  1# 

Phyfiology,  in  the  general  fenfe  in  which  we  have  and  natural 
defined  it,  is  a  fcience  that  invefligates  the  nature  and  hiflory. 
the  functions  of  all  living  beings.  It  is,  therefore,  rea- 
fonable  to  fuppofe  that  it  muff  have  an  intimate  connec¬ 
tion  with  natural  hiflory,  and  in  faX,  it  is  to  this  branch 
of  phyfics  that  it  has  been  perhaps  more  indebted  than 
to  any  other.  A  comparative  view  of  the  various  gra¬ 
dations  among  organized  beings  has  taught  us  to  appre¬ 
ciate  the  value  of  the  feveral  funXions  that  charaXerife 
vitality,  and  has  fhewn  us,  that  in '  proportion  as  the 
flruXure  is  more  complex,  the  fimXions  are  more  nu¬ 
merous,  and  more  complete.  Repeated  obfervations, 
and  multiplied  experiments  on  various  tribes  of  anima¬ 
ted  nature  have  cleared  up  many  doubtful  and  obfeure 
phenomena  in  the  economy  of  man,  and  a  continuation 
of  this  truly  philofophical  method  of  refearch  promifes 
to  place  phyfiology  on  the  folid  bafis  of  experience,  and  - 
enable  us  to  reafon,  where  only  we  can  reafon  with  fafe- 
ty,  by  a  deduXion  from  faXs.  The  more  numerous 
thefe  faXs,  and  the  more  complete  their  arrangement, 
the  more  extenfive,  and  the  more  fecure  will  be  the 
foundation  which  they  afford  for  phyfiological  conclu- 
fions.„  In  fhort  (to  ufe  the  language  of  Dumas,  who 
has  illuflrated  this  relation  at  great  length),  “  the  phy- 
fiologift  who  is  converfant  with  natural  hiflory,  is  fo 
much  the  better  fortified  againfl  uncertain  opinions  in- 
afmuch  as  he  has  more  fully  obferved  the  operations  of 
nature  in  conneXion  and  in  detail.  An  hypothefis 
which  to  others  appears  perfeXly  adequate  to  the  objeX 
in  view,  is  not  convincing  to  him.  He  rifes  above  the 
particular  objeX  to  which  it  is  accommodated,  in  order  to 
appreciate  its  value ;  and  it  is  often  among  circumflances 
which  are  foreign  to  the  original  fubjeX,  that  he  feeks 
for  exceptions  or  contradiXions  that  overturn  the  hypo¬ 
thefis.  Every  thing  that  may  ferve  to  complete  the 

knowledge 
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IntroJuc-  knowledge  of  the  animal  economy  enters  into  his  plan  ; 

tion.  and  as  the  nature  of  man  is  fo  much  the  lefs  incompre- 
v— henfible  as  we  employ  a  greater  number  of  compara- 
*  Dumas  t;ve  fde as  in  its  expoiition,  it  is  doubtlefs  in  the  power  of 
*jrlph%o  natural  hillory  to  elucidate  that  fubjeft,  by  revealing  a 
logie'Xtn.  multitude  of  unknown  relations  between  man  and  thofe 
j.p.  231.  beings  which  refemhle  or  which  differ  from  him.*” 

11  The  importance  and  utility  of  phyfiology.  will  fcarce- 

Xmportance  queftj0ned,  and  need  therefore  but  little  illuftra- 

ofphyfioio-  tion.  To  all  who  defire  to  become  acquainted  with 
gy.  the  operations  that  take  place  in  the  animal  economy, 

or  to  trace  the  progrefs  of  vegetation,  and  examine  the 
various  changes  produced  on  the  feed  or  bud  from  the 
a&ion  of  air,  heat,  and  moifture,  (and  what  ftudies  can 
be  more  deferving  of  a  rational  and  an  enlightened 
mind  ?)  phyfiology  muff  afford  the  moff  interefting  fub- 
je&s  of  contemplation.  To  the  anatomift  and  the  bo- 
tanift,  it  relieves  the  tedium  of  dry  defc  rip  tion  and  fevere 
claffification  *,  to  the  phyfician  it  holds  out  the  fureff  lights 
to  direft  his  refearches  into  the  circumftances  that  are 
favourable  to  life  and  health,  into  the  nature  and  pheno¬ 
mena  of  death,  and  of  courfe,  the  means  of  avoiding  or 
delaying  its  attack  ;  to  the  agriculturiff  it  furnifhes  fome 
of  the  moff  certain  principles  to  direct  him  (with  the 
aid  of  chemiftry)  in  the  choice  of  foils,  and  the  applica¬ 
tion  of  manures  ;  while  to  the  genuine  naturalift,  no 
fubjedt  prefents  fuch  a  field  of  amufement  and  inftruc- 
tion.  When  it  fhall  have  been  rendered  as  complete 
as  the  ffate  of  contemporary  fcience  will  allow,  it  will 
exhibit  the  general  refult  of  all  thofe  experiments  and 
obfervations  that  have  purpofely  been  made  to  illuftrate 
the  phenomena  of  animated  matter,  or  have  accidentally 
contributed  to  that  illuftration  ;  and  when  it  fhall  reach 
that  fummit  of  perfe&ion  to  which  the  efforts  of  genius 
may  carry  it,  it  may  diffufe  a  light,  of  which  at  the  pre- 
fent  day  we  can  form  no  juft  or  adequate  conception. 
On  many  occafions  it  may  introduce  order  for  confu- 
fion,  certainty  for  doubt ;  and  may  eftablhh  fcience,  in 
various  departments  that  are  now  occupied  by  fancy  and 
conje&ure. 

After  having  pointed  out  the  nature ,  divifions,  rela¬ 
tions,  and  utility  of  phyfiology,  it  may  not  be  improper 
to  make  a  few  remarks  on  the  beft  methods  of  purfuing 
the  ftudy  of  it,  and  the  works  that  are  moff  worthy  of  a 
perufal. 

Methods  of  From  wThat  has  been  faid  of  the  relations  between 
(tidying  phyfiology  and  other  fciences,  it  will  be  inferred  that 
phyfiology.  the  ftudent  of  our  prefent  fubjeft  Ihould  come  prepared 
with  a  moderate  ihare  of  knowledge  in  anatomy,  both 
human  and  comparative,  of  chemiftry,  of  mechanical 
philofophy,  efpecially  dynamics,  optics,  pneumatics, 
and  acouftics  ;  and  natural  hiflory,  efpecially  zoology 
and  botany.  At  leaft  the  rudimenU  of  thefe  branches 
ftiould  be  well  underftood,  and  the  ftudent  will  then 
,  have  laid  a  foundation  on  which  to  raife  a  firm  and  du¬ 

rable  fuperftru&ure. 

He  has  now  to  make  himfelf  acquainted  with  what  is 
already  known ;  and  in  this  inquiry  it  is  of  much  confe- 
quence  that  he  ftiould  fele&  thofe  works  that  embrace 
the  whole  fubjeft,  without  being  too  diffufe  on  the  one 
hand  or  too  brief  and  general  on  the  other.  The  Ele- 
menta  Phyfologice  of  Haller  contains  a  mafs  of  informa¬ 
tion  that  will  ever  render  it  valuable  as  |a  book  of  re¬ 
ference,  though  it  will  fcarcely  at  the  prefent  day  be 
ftudied  as  a  fyftem  of  phyfiology.  His  Prunes  Line# 


Phijfioiogice,  though  firft  written,  is  chiefly  a  com-  In^llc~ 

pendium  of  the  larger  work,  and  is  better  adapted _ _ > 

to  the  general  ftudent,  though,  from  its  not  containing 
the  later  difcoVeries  in  the  fcience,  it  is  far  from  com¬ 
plete.  The  Injlitutioq.es  PLyftologiee  of  Blunienbach  is 
a  ufeful  work,  though  it  lias  now  given  place  to  the  later 
and  more  accurate  publications  of  Cuvier  and  Dumas. 

The  Anatomie  Comparee  of  the  former  writer  contains  ail 
excellent  digeft  of  comparative  phyfiology,  and  the  pre¬ 
liminary  oblervations  prefixed  to  the  anatomical  details 
contained  in  this  work,  may  be  read  with  confiderable 
advantage.  Probably,  however,  the  Principles  de  Phy - 
fiologie  of  Dumas  is  the  moft  perfeft  and  fcientific  mo¬ 
dern  production  that  has  appeared  on  the  fubjeCt.  We 
cannot  fay  fo  much  of  the  Elements  of  P  hyfology  late¬ 
ly  publifhed  by  Richerand,  and  tranflated  into  Englifti 
by  Mr  Kerrifon ;  for  although  it  contains  confiderable 
information,  and  a  great  difpiay  of  reading,  and  even  of 
original  obfervation  and  experiment,  it  is  neither  fcienti¬ 
fic  nor  always  very  accurate.  The  works  of  Bichat, 
efpecially  his  Anatomie  Gene  rale,  Anatomie  Defcriptivey 
and  his  Recherches  P hy fiologiques  fur  la  Vie  et  la  Mart , 
abound  with  excellent  phyfiological  remarks,  and,  allow¬ 
ing  for  the  great  extent  to  which  he  has  carried  fome  pe¬ 
culiar  doCtrines,  are  among  the  belt  that  have  appeared 
on  the  animal  economy. 

In  our  own  country,  we  have  many  valuable  treatifes 
and  papers  on  different  parts  of  phyfiology,  and  the 
names  of  Hunter,  Monro,  Home,  Cooper, 'Abernethy, 

Carliffe,  Sanders,  Barclay,  Jones,  and  many  others,  will 
ever  reffeCt  honour  on  the  country  and  on  the  age. in 
which  they  lived.  We  can  fcarcely,  however,  point 
out  a  complete  work  in  our  language  on  the  general  - 
fubjeCt  of  phyfiology,  though  we  doubt  not  that  many 
will  be  difpofed  to  confider  the  Zoonomia  of  Dr  Darwin 
as  entitled  to  that  appellation.  We  allow  that  this  is  a 
ftupendous  monument  of  the  genius  and  induftry  of  its 
author,  and  it  contains  an  ample  ftore  of  valuable  fafts, 
which,  if  they  could  be  divefted  of  the  hypothefis  with 
which  they  are  lb  much  blended,  would  be  extremely 
ufeful  to  the  caufe  of  phyfiological  fcience.  At  prefent 
many  of  them  tend  to  miflead,  by  a  ftiew  of  metaphyfi- 
cal  acutenefs,  and  by  the  new  fenfe  in  which  feveral 
terms  are  employed.  Another  of  Dr  Darwin’s  works, 
not  lefs  valuable,  in  a  phyfiological  point  of  view,  is  his 
Phjtologia,  in  which  he  treats  of  the  economy  of  vege¬ 
tation  with  ability  and  fuccefs.  ^ 

He  who  is  defirous  of  advancing  and  improving  the  Means  of 
fcience  of  phyfiology,  muff,  in  the  firft  place,  have  re- advancing 
courfe  to  a  patient,  and,  as  far  as  may  be,  an  accurate  an(MmJ ' 
obfervation  of  the  phenomena  that  take  place  in  or-  phyfiology. 
ganized  beings;  but  the  multitude,  the  variety,  and 
complicated  nature  of  thefe  phenomena,  place  in  his  way 
obftacles  that  it  is  difficult  to  furmount.  It  is  only 
through  time,  and  patience,  and  afliduity,  that  he  can  * 
attain  his  object ;  and  it  requires  confiderable  dexterity 
and  acutenefs  to  detefl  the  appearances  under  which 
thefe  phenomena  fometimes  prefent  themfelves,  to  pierce 
through  the  obfeurity  in  which  they  are  often  involved, 
and  to  avoid,  in  a  route  fo  uncertain,  both  the  illufions  of 
fenfe  and  the  errors  of  genius.  The  living  body  has 
properties  peculiar  to  itfelf,  while  it  alfo  poffeffes  others  > 
that  are  common  to  it  with  brute  matter.  The  pheno¬ 
mena  by  which  it  manifefts  thefe  two  orders  of  proper¬ 
ties,  are  therefore  of  two  kinds,  as  they  relate  particu¬ 
larly  j 
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Introduc-  larly  to  the  1ftate  of  vitality,  and  as  they  are  found  in 
,  t'on-  every  objedt  that  exifts.  Thefe  latter  are  fubjedt  to 

"r  ;v  the  general  laws  of  matter,  are  confounded  with  the 

phenomena  of  univerfal  nature,  and  may  be  denominated 
phyjical phenomena.  Among  the  former,  fome  are  con- 
fined  to  the  arrangement  or  difpofition  of  the  parts  in 
organs,  and  depend  on  the  ftrudlure  or  form  of  thefe 
organs.  Thefe  may  be  called  organic  phenomena. 
Others  depend  on  the  particular  laws  that  govern  vital 
beings,  and  are  not  the  refult  of  any  peculiar  organiza¬ 
tion  ;  thefe  are  vital  phenomena. 

Obfervation  alone  is  fufficient  to  indicate  the  prefence 
or  the  exiftence  of  thefe  phenomena ;  but  to  unveil 
them  fully  there  is  required  an  unceafing  attention, 
that  is  refolved  to  purfue  them  through  the  changes  pro¬ 
duced  by  age,  fex,  climate,  fituation,  and  all  thofe  cir- 
cumftances  that  can  affedl  the  living  fyftem. 

To  obfervation,  he  muft  add,  wherever  this  can  be 
done  with  a  chance  of  accuracy,  a  patient  inveftigation 
of  nature  by  experiment.  From  the  experiments  of 
Spallanzani  and  Stevens  on  digeftion  $  of  Goodwin, 
Menzies,  Spallanzani,  and  Davy  on  refpiration  j  of 
Monro,  Galvani,  Volta,  and  a  hundred  others  on  ani¬ 
mal  irritability,  with  many  other  experiments  made  both 
at  home  and  abroad,  more  light  has  been  thrown  on 
the  economy  of  living  bodies,  than  by  all  the  hypothefes 
and  theories  that  the  moft  ingenious  fpeculatifts  have 
contrived  fince  the  firft  dawn  of  infant  fcience. 

In  following  out  Bacon’s  great  plan  of  obfervation 
and  experiment,  we  muft,  however,  take  care  in  phyfi- 
ological,  as  in  all  other  phyfical  inquiries,  not  to  be  too 
hafty  in  our  conclufions,  and  not  to  fuppofe  that  we 
have  reached  the  bottom  of  the  well  of  truth,  when  we 
have  barely  got  within  its  verge.  Further  obfervations 
on  this  fubjedl  are  unneceffary  here,  as  we  have  already 
treated  it  at  fome  length  in  the  articles  Philosophy  and 
Physics.  \ 

We  Ihall  conclude  thefe  introdudlory  remarks  with 
a  brief  Iketch  of  the  principal  arrangements  of  modem 
merits.  phyfiologifts,  and  a  tabular  outline  of  the  fubjedl  as  we 
propofe  to  treat  it  in  the  following  pages. 

Twi/modes  There  are  two  modes  of  arrangement  that  have  ufual- 
of  arrange-  ly  been  adopted  in  treating  phyfiology ;  one  according  to 
ment.  the  order  of  the  fundlions,  and  another  according  to  that 
of  the  organs  by  which  thefe  are  performed.  The  latter 
pf  thefe  was  adopted  by  Haller  ;  the  former  is  that  of 
Damas,  Cuvier,  and  moft  of  our  later  phyfiologifts. 

Dumas,  after  a  long  introdudlory  difeourfe,  in  which 
he  treats  of  the  belt  method  of  purfuing  the  ftudy  of 
Bumas.  anatomy  and  phyfiology,  divides  his  fubjedl  into  fix 
parts.  In  the  firft  of  thefe  he  offers  fome  general  views 
refpecling  anatomy,  phyfiology,  and  all  the  branches  of 
phyfics  which  are  employed  in  illuftrating  the  nature 
and  properties  of  organized  and  living  beings.  In  this 
part  he  gives  a  compendious  hiftory  of  the  progreflive 
improvements  in  anatomy  and  phyfiology,  points  out 
the  relations  that  take  place  between  thefe  fciences,  and 
the  auxiliary  branches  of  mathematics,  mechanical  phi- 
lofophy,  chemiftry,  and  natural  hiftory  $  he  confiders 
the  principal  differences  that  diftinguilh  organized  from 
inorganic  matter  \  the  nature,  effects,  and  duration  of 
life,  and  of  the  general  and  particular  powers  or  facul¬ 
ties  of  nature,  both  in  living  and  brute  matter. 

In  the  fecond  part  he  lays  down  the  fundamental 
principles  on  which  the  phyfical  conftitution  and  parti- 
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cular  economy  of  man  depend  $  treats  of  man  confider-  Introduc¬ 
ed  individually  $  of  his  formation,  ftrudlure,  and  varie- ,  tlon- 
ties  j  of  the  modifications  produced  in  the  nature  of  man  v 
by  age,  fex,  habit,  and  temperament  :  of  the  relations 
between  man  and  external  objedls  5  of  the  adtion  and  re¬ 
action  of  the  organic  fyftems  on  each  other  \  of  the  or¬ 
ganic  ftrudlure  of  man,  and  of  its  feveral  varieties  in  the 
different  parts  and  organs  5  of  the  natural  compofition 
of  the  different  fluids  and  folids  of  the  human  body  :  and 
gives  a  methodical  divifion  of  the  fundlions,  with  a  criti¬ 
cal  examination  of  the  modes  of  claflification  commonly 
received. 

In  the  third  part  he  treats  of  the  phenomena  of  the 
animal  economy,  in  the  relation  which  they  bear  to  the 
perpetual  commerce  eftablifhed  between  man  and  the 
organs  that  furround  him,  ©r  of  fenfation  and  motion . 

Here  he  confiders  the  adlion  of  external  objedls  upon 
man,  whence  refult  the  phenomena  of  fenfation,  and  the 
adtion  of  man  on  external  objedls,  from  which  arife  the 
phenomena  of  motion. 

In  the  fourth  part  he  treats  of  the  phenomena  of  the 
animal  economy,  in  the  relation  which  they  bear  to  the 
confidence  of  the  fluids,  the  cohefion  of  its  folids,  and 
the  temperature  of  the  whole  fyftem.  Here  he  con¬ 
fiders  the  mutual  adtion  between  the  veffels  and  the 
blood,  from  which  relult,'both  in  the  folids  and  fluids, 
that  degree  of  cohefion  and  pliability  that  favours  the 
neceffary  expanfibility  of  the  living  body,  or  the  func¬ 
tion  of  circulation  5  the  adtion  of  the  air,  and  of  caloric, 
on  the  folids  and  fluids,  from  which  refults  the  degree  of 
expanfion  neceffary  to  life,  or  the  fundtion  of  refpiration. 

In  the  fifth  part  he  treats  of  the  phenomena  of  the 
animal  economy  in  the  relation  which  they  bear  to  the 
healthy  and  entire  ftate  of  the  material  fubftance  and 
compofition  of  the  body.  Here  he  confiders  the  adtion 
of  alimentary  fubftances  on  the  human  body,  in  repair¬ 
ing  its  lofs,  and  preferving  its  fubftance,  from  which 
refiilt  the  phenomena  of  digeftion,  abforption,  and 
nutrition ;  and  of  the  adtion  of  certain  organs  on  the 
fluids  of  the  body,  in  feparating  thofe  which  do  not  ferve 
the  purpofes  of  nutrition,  from  which  refult  the  pheno¬ 
mena  of  fecretion  and  excretion. 

In  the  fixth  and  laft  part,  he  treats  of  the  phenomena 
of  the  animal  economy  in  the  relation  which  they  bear 
to  the  commerce  eftabliftied  between  the  individual  and 
the  fpecies.  Here  he  confiders  the  mutual  phyfical  ac¬ 
tion  of  the  two  fexes,  from  which  arife  the  phenomena 
of  generation  ;  and  the  mutual  moral  adtion  of  feveral 
individuals,  from  which  refult  the  phenomena  of  fpeech, 
and  mutual  intelligence. 

From  this  (ketch  of  the  arrangement  of  Dumas  it 
will  be  feen,  that  although  he  takes  a  very  extenfive 
view  of  the  fubjedt,  his  obfervations  are  chiefly  confined 
to  the  human  body.  ^  _  20 

Though  the  ledlures  of  Cuvier  do  not  contain  a  Arrange- 
complete  fyftem  of  phyfiology,  the  anatomical  matter 
them  is,  however,  fo  much  blended  with  obfervations  on 
the  animal  economy,  that  it  will  be  of  importance  for 
the  phyfiological  ftudent  to  be  acquainted  with  his  ar¬ 


rangement. 

The  whole  work  is  divided  into  30  ledlures  :  the  firft 
of  which  is  occupied  with  preliminary  obfervations  on 
the  animal  economy,  comprehending  a  general  view  of 
the  fundlions  of  animal  bodies ;  a  general  idea  of  the 
organs  of  which  the  animal  body  is  compofed  ;  a  view 
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Introduc-  of  the  principal  differences  exliibited  by  thefe  organs, 
,  tlon*  and  of  the  relations  which  exift  among  thofe  variations, 
v  together  with  a  divifion  of  animals  founded  on  their  or¬ 
ganization.  The  fecond  ledure  treats  of  die  organs  of 
motion  in  general ;  the  third,  fourth,  fifth,  and  fixth 
leisures  are  merely  anatomical,  exhibiting  a  comparative 
view  of  thefe  organs  in  the  feveral  dalles  of  animals 
The  feventh  ledure  is  ftridly  phyfiological,  and  treats 
of  the  organs  of  motion  confidered  in  the  feveral  adions 
of  (landing,  walking,  feizing  and  climbing,  leaping, 
fwimming,  and  flying. 

The  eighth,  ninth,  tenth,  eleventh,  twelfth,  thirteenth, 
fourteenth,  and  fifteenth  ledures,  are  occupied  in  con¬ 
sidering  the  anatomy  and  phyfiology  of  the  fundion  of 
fenfation.  Of  thefe,  part  of  the  ninth  treats  of  the 
nervous  fyftem  in  general,  and  of  its  adion  y  part  of  the 
twelfth  gives  the  phyfiology  of  vifion  ;  part  of  the 
thirteenth,  that  of  hearing  •  part  of  the  fourteenth,  that  of 
touch ;  and  part  of  the  fifteenth,  that  of  fmell  and  tafte. 

The  Sixteenth,  Seventeenth,  eighteenth,  nineteenth, 
twentieth,  and  twenty-firft  ledures  treat  of  the  organs 
and  phenomena  of  digeftion,  maftication,  infalivation, 
and  deglutition.  The  twenty-fecond  ledure  treats  of 
what  have  been  called  the  afliffant  chylopoietic  vifcera, 
namely,  the  liver,  the  pancreas,  the  fpleen,  and  their 
-offices.  The  twenty- fourth  treats  of  the  organs  and 
phenomena  of  circulation  in  general ;  the  twenty-fixth 
of  thofe  of  refpiration  in  general  j  the  twenty-eighth  of 
the  organs  of  voice. 

The  twenty  ninth  treats  of  the  organs  and  phenome¬ 
na  of  generation,  and  the  thirtieth,  of  thofe  of  excretion, 
comprehending  a  general  view,  both  of  fecretion  and  ex- 
,2,  cretion. 

Of  Bichat.  Subjoined  to  Bichat’s  introdudion  to  his  Anptomie 
Generate,  there  is  a  tabular  view  of  phyfiology,  in  which, 
after  fome  preliminary  outline  of  the  general  ftrudure  of 
the  organs  and  of  the  phenomena  of  vitality,  he  divides 
the  fundions  into  claffes,  orders,  and  genera. 

The  firft  clafs  confifts  of  the  fundions  that  relate  to 
the  individual ;  the  firft  order  of  which,  comprifing  the 
fundions  of  animal  lifei  comprehends  five  genera,  viz. 
fenfations ,  cerebral  funBions ,  locomotion ,  voice,  and  ner¬ 
vous  tranfmijjion ,  befides  fleep .  The  fecond  order  of  this 
clafs  contains  the  fundions  of  organic  life,  and  compre¬ 
hends  eight  genera,  viz.  digeflion ,  respiration,  circulation, 
exhalation,  abforption, fecretion,  nutrition ,  and  color  f  cation. 

The  fecond  clafs  contains  the  fundions  that  relate  to 
the  fpecies  in  general,  and  is  divided  into  three  orders. 
The  firft  of  thefe,  Comprifing  the  fundions  peculiar  to 
the  male,  comprehends  only  one  genus,  viz.  the  produc¬ 
tion  of  the  feminal  fluid .  The  fecond  comprises  the 
fundions  peculiar  to  the  female,  and  contains  three  ge¬ 
nera,  viz.  menflruation,  the  produ&ion  of  ?nilh,  and  of  the 
female  generative  fluids.  The  third  order  comprifes  the 
fundions  that  relate  to  the  union  of  the  two  fexes,  and 
the  produd  of  that  union  ;  and  it  comprehends  alfo  three 
genera,  viz.  generation,  geflation ,  and  delivery . 

Refpeding  the  peculiar  dodrines  of  this  writer  we 
fhall  fpeak  hereafter. 

Zoological  There  is  ftill  another  mode  of  arranging  the  pheno- 
mena  living  bodies,  that  deferves  to  be  noticed,  name¬ 
ly,  that  in  which  they  are  arranged  according  to  the  ar¬ 
tificial  fyftems  of  natural  hiftory.  This  mode  of  ar¬ 
rangement,  though  of  infinite  advantage  to  the  zoolo- 
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gift,  by  flie wing  him  at  oiice  the  extent  of  his  fubjed, 
and  giving  to  his  memory  a  power  of  recolledion  which 
it  could  not  otherwife  polfefs,  is  yet  not  fuch  as  the  phy- 
fiologift  would  wifi  1  to  be  obferved.  Zoological1  ar¬ 
rangements  are  ufeful  chiefly  as  they  facilitate  the  ftudy 
of  the  manners,  difpofitions,  and  habits  of  different  ani¬ 
mals  y  and  all  that  part  of  the  outward  economy  which 
indicates  fomething  of  the  wifdom  and  defign  difplayed 
by  the  Creator,  in  their  ftrudure  and  adaptation  to  the 
modes  of  life  which  they  are  intended  to  purfue ,  but 
they  do  not .  Efficiently  illuftrate  the  internal  ftrudure 
on  which  this  outward  economy  depends,  nor  do  they 
Efficiently  explain  the  more  fecret  rundions,  which  be¬ 
ing  independent  of  the  will  of  the  creature,  only  dif- 
play  the  power  and  ommlcience  of  him  who  made  it. 

1  his  will  be  readily  conceived  from  confidering  the  dif¬ 
ference  between  zoology  and  phyfiology,  as  we  have  de¬ 
fined  it.  Zoology  is  chiefly  led  to  examine  the  animal 
kingdom  as  it  dually  prefents  itfelf  to  the  eye,  include 
ing  a  great  variety  of  objeds  ,  phyfiology  examines  on¬ 
ly  that  part  of  the  animal  economy  which  is  principally 
made  known  by  anatomy  and  chemiftry.  Zoology  has 
been  accuftomed  to  divide  its  kingdom  into,  fo  many 
claffes  or  orders  of  animals ;  phyfiology  would  naiurallv 
divide  its  economy  into  fo  many  fundions.  Zoology 
has  ufually  fubdivided  its  claffes  "by  certain  obvious  ex¬ 
ternal  marks,  as  the  teeth  and  claw's ;  phyfiology  would 
naturally  fubdivide  its  fundions  by  the  varieties  of  thofe 
organs  which  are  deftined  to  perform  them,  as  the  fe¬ 
veral  kinds  of  lungs  and  ftomachs.  Zoology  mentions 
the  fundions  only  in  a  curfory  manner,  as  forming  a 
part  of  the  hiftory  of  animals  $  phyfiology  takes  notice 
of  animals,  only  when  they  are  of  ufe  to  illultrate  the 
fundions.  To  thefe  differences  we  may  add  another  ^ 
that  phyfiology,  in  the  extended  fenfe  which  we  have 
given  it,  goes  beyond  zoology  in  comprehending  the 
economy  of  the  vegetable  creation.  From  this  compari- 
fon  it  will  be  admitted,  that  things  which  are  primary 
in  a  zoological  method,  will  often  be  fecondary  in  a 
phyfiological  arrangement,  and  vice  verfa .  This  is  very 
confpicuoufly  the  cafe  in  one  of  the  grand  divifions  of 
Linnaeus,  viz.  mammalia,  where  the  important  fecretory 
organs  of  the  milky  fluid  are  noticed  only  like  the 
colour  of  the  hair,  or  the  length  of  the  tail,  as  a  good 
outward  mark  of  diftindion,  and  lik’evvife  in  the  excel¬ 
lent  table  by  D’Aubenton  in  his  introdudory  view  of  na¬ 
tural  hiftory,  in  the  Encyclopedic  Methodique ,  in  which 
the  fundion  of  digeftion  is  not  even  mentioned. 

It  is,  however,  extremely  ufeful,  both  to  the  natural-  utility 
ift  and  phyfiologilt,  that  the  arrangements  of  both  of  the  applL 
fciences  fhould  be,  as  far  as  poffible,  adapted  to  each  cab°n 
other,  by  marking  the  relative  importance  of  the  feveral 
fundions  in  the  various  claffes  ofliving  beings.  This^j°^Io‘ 
has  been  very  ably  performed  by  Vicq  d’Azyr,  a  modi- Sngementi 
fication  of  wrhofe  table  has  been  given  in  the  compara¬ 
tive  part  of  our  Anatomy.  See  Vol.  II.  p.  280. 

With  refped  to  all  phyfiological  arrangements  we 
may  obferve,  that  as  the  phenomena  of  living  beings  ate 
fo  intimately  dependent  on  each  other,  as  to  form  the 
links  of  one  continued  chain,  it  is  of  little  eonfequence 
which  of  the  fundions  or  phenomena  we  make  the  point 
from  which  we  fet  out  in  our  examination.  But  as  the 
organs  of  fenfation  in  moft  animals,  and  thofe  of  digef¬ 
tion  in  almoft  all  living  creatures,  are  among  the  firft 
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Introdue-  that  are  evolved,  it  appears  moll  convenient  to  begin 
,  Uf"n*  with  one  of  thefe.  The  following  is  the  arrangement 
tliat  we  fhall  adopt  in  the  prefent  article. 

Arrange-  After  giving  a  (ketch  of  the  progrefs  of  phyfiological 
mentofthe  difcoveries  and  opinions,  we  (hall  divide  the  remaining 
prefent  ar-  part  Qf  t]ie  article  into  1 6  chapters.  In  the  firfl  of 
tlcle’  thefe  we  (hall  treat  of  the  chara&erillic  marks,  general 
phenomena,  duration,  and  principle  of  life.  In  the 
fecond  we  (hall  confider  the  phenomena  of  fenfation,  the 
a£lion  of  the  nervous  fyftem,  and  the  external  fenfes  of 
feeling,  tailing,  fmelling,  hearing,  and  light.  In  the 
third  and  fourth  chapters  we  fhall  treat  of  irritability, 
and  the  phenomena  of  motion.  In  the  fifth  we  lliall 
treat  of  digeflion  $  in  the  fixth  of  abforption  j  in  the 
feventh  of  circulation ;  in  the  eighth  of  relpiration  and 
voice  y  and  in  the  ninth  of  nutrition,  as  completed  by 
the  fucceflive  performance  of  the  four  preceding  func¬ 
tions.  In  the  tenth  chapter  we  lliall  treat  of  the  phe¬ 


nomena  of  fecretion  ;  and  in  the  eleventh,  of  thofe  of  Introdue- 
excretion.  In  the  twelfth  we  fhall  conlidcr  the  vari- (  , 

ous  means  by  which  living  beings  defend  themfelves  v 
from  external  injury,  or  the  phenomena  that  attend  the 
evolution  and  change  of  the  integuments,  to  which  func¬ 
tion  we  lliall  give  the  name  of  inlegumation .  In  the 
thirteenth  chapter  we  lhall  confider  the  transformations 
that  take  place  in  fome  tribes  of  living  beings,  elpecial- 
ly  infe&s  and  reptiles.  In  the  fourteenth  we  lliall 
briefly  examine  the  phenomena  of  reproduction,  and 
the  hypothefes  to  which  they  have  given  birth.  In  the 
fifteenth  we  lliall  confider  the  nature  of  deep,  and  the 
phenomena  of  dreams  •  and  in  the  fix  teen  th  we  lhall 
terminate  our  inquiries  by  a  few  obfervations  on  the  na¬ 
ture  and  phenomena  of -death. 

The  following  table  is  intended  to  exhibit  an  outline 
of  the  principal  circumflances  attending  the  phenomena 
of  life,  in  the  order  in  which  we  have  enumerated  them. 
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Tabular 

cutline. 


i.  Life — is  either 


r  Univerfally  diffufed  through  the  body.  Polypi ,  &c. 

Moll  concentrated  in  certain  organs. 

Continued  for  only  a  few  hours.  Ephemera ,  and fame  other  infefts. 

— - about  a  year.  Annual  plants . 

- - two  years.  Biennial plants . 

- feveral  years.  Perennial  plants ,  and  moft  animals . 

.  about  a  century.  Elephants ,  pikes ,  Sec. 

feveral  centuries.  Oaks ,  chefnuts,  Sec. 


2.  Sensibility- 
Appears  to 


f  Exill  in  a  very  low  degree  in  plants.  Senfltivity . 
j  Exifts  in  a  greater  or  lefs  degree  in  all  animals. 

<{  Confined  to  the  fenfes  of  feeling  and  tafte.  Aloft  zoophytes ■. 

I  Extended  befides  thefe  to  the  fenfes  of  fmelling,  fight,  and  hearing. 
y  Appears  farther  extended  by  an  additional  fenfe.  Bats . 


3.  Irritability — 
Affected  by 


r  Stimulants  invifible. 

— - - unknown. 

.  unth ought  of. 

The  nervous  influence. 

Light. 

<  Heat. 

Moillure. 

Ele6lricity. 

Salts. 

Gafes. 

k  Bodies  that  act  mechanically. 


4.  Motion — Per¬ 
formed  by 


'Legs. 

Wings. 

Fins. 

<  The  tail. 

Organs  which  fall  not  properly  under  thefe  deferiptions,  hats,  flying  opoflums ,  &c. 
The  fpringinefs  of  the  body  or  of  fome  part  of  it,  maggots,  fleas.  See. 

Contrivances  which  fit  living  bodies  for  being  moved  by  foreign  agents. 


5.  Digestion. 


.  Digestion — 

Performed  by  an  < 
alimentary  canal. 


have 


a  cir- 


6.  Absorption — 
Performed  by 


7 .  Circulation — 
Performed  by  a  fy¬ 
ftem  with 


8.  Respiration — 
Performed  by  organs 
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Without  teeth. 

With  teeth  in  the  mouth. 

- in  the  ftomach. 

- flones  or  artificial  teeth  in  the  ftomach. 

_ glands  in  the  mouth  for  fecreting  a  liquor  to  be  mixed  with  the  food. 

_ pouches  in  the  mouth  where  the  food  is  kept  and  moiftened. 

- -  a  fac  or  bag  where  the  food  is  kept  and  moiftened. 

- a  membranous  ftomach. 

- a  mufcular  ftomach. 

- an  intermediate  ftomach. 

Without  a  ccecum  or  blind  gut. 

With  a  coecum.  '") 

_ two  coeca.  /  Thefe  parts,  as  well  as  ruminating  ftomachs  and  their  oefophagus, 

—  three  cceca.  f  antiperiftaltic  motions. 

- four  coeca.  J 

—  one  entrance  or  mouth. 

- many  entrances  by  abforbents. 

Plants  have  many  alimentary  canals. 

Some  polypes  have  alimentary  canals  that  branch  through  the  body. 

The  alimentary  canals  of  plants  and  worms  diftribute  the  fluids  without  the  aid  of 
culating  fyftem. 

f  VeiTels  beginning  from  the  alimentary  canal. 

j - - - -  the  cavities. 

- the  fur  face. 

Veins  in  the  penis  and  placenta. 

Re-abforbents  originating  from  all  the  parts  of  the  fyftem. 

One  heart. 

A  heart  for  diftributing  the  blood  through  the  refpiratory  organs,  and  an  artery  for  di- 
ftributing  it  through  the  fyftem. 

One  heart  for  the  refpiratory  organs,  and  one  for  the  fyftem,  both  in  one  capfule. 

Two  hearts  for  the  refpiratory  organs,  and  one  for  the  fyftem. 

A  pulmonary  heart,  or  a  heart  for  the  refpiratory  organs  in  the  courfe  of  circulation. 

A  pulmonary  heart  within  or  without  the  courfe  of  circulation  at  pleafure. 

A  heart  lituated  in  the  breaft. 

- - near  to  the  head. 

- in  the  oppofite  extremity. 

Some  animals  and  all  plants  have  no  circulating  fyftem. 

f  Diffufed  through  the  fyftem. 

Confined  to  one  place. 

Situated  externally. 

- internally. 

In  the  courfe  of  the  circulation. 

Not  in  the  courfe  of  the  circulation. 

Within  or  without  the  courfe  of  circulation  at  pleafure. 

Without  tracheae. 

With  tracheae  ramified  through  the  fyftem  where  the  refpiratory  organs  are  generally 
diffufed. 

- -not  ramified  through  the  fyftem  where  the  refpiratory  organs  are  confined.  . 

- - formed  by  rings. 

_ by  fegments  of  rings  on  one  fide,  and  a  membrane  on  the  other. 

by  continuous  rings  running  fpirally  like  a  ferew. 


admitting  air  by  one  entrance. 

by  feveral  entrances. 


•  wholly  concealed  in  the  body. 

■  partly  proje&ing  from  the  body, 

- opening  at  the  head. 

- at  the  oppofite  extremity. 

,  - - upon  one  fide. 

,  ,  - both  fides. 


L  2 


Nutrition. 


p.  Nutrition — 
Food  prepared  by 
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f  The  alimentary  canal. 

The  la&eals. 

The  refpiratory  organs. 

The  circulating  fyftern. 

The  cellular  membrane. 

The  glands. 

And  by  the  feveral  parts  in  which  it  becomes  finally  affimilated. 


xo.  Secretion — 
Performed  by 


II.  Excretion- 


IVeffels. 

Exhaling  veffels. 

Excretory  organs. 

Organic  pores. 

Glands. 

^  And  by  all  the  parts  nf  which  the  fyftem  is  compofed. 

_ _  TThe  integuments  chiefly. 

Excrementitious  )  The  common  openings  of  the  alimentary  canal, 
matters  thrown  j  Two  openings  of  this  tube. 

(_By  the  lungs  and  other  emun£tories. 

Scaly. 

Shelly. 

Membranous. 

Corneous. 

Cretaceous. 

Ligneous. 

Covered  with  down. 

hair. 


out  by 


1 2.INTEGUMATI0N — 
Some  living  bodies 
have  integuments 
which  are 


-  prickles. 

-  feathers. 

-  a  vifcid  matter. 


Change  their  colour. 

their  covering. 


t  Changed  themfelves. 

By  a  change  of  proportion  among  the  parts, 
of  their  form. 


13.  Transforma¬ 
tion — T  akes  place 


—  throwing  off  old  parts. 

—  an  addition  of  new  ones  of  a  different  ufe,  ftru&ure,  and  form. 

—  a  change  of  the  whole  form  together. 

_ of  qualities,  propenfities,  manners. 


'  The  temporary  union  of  two  fexes. 

The  fpontaneous  reparation  of  parts. 
Organs  fituated  in  the  breaft. 

- -  in  the  fide. 

- near  to  the  head. 

in  the  oppofite  extremity. 


14.  Generation — 
Performed  by 


An  intrant  organ  of  the  male,  and  a  recipient  organ  of  the  female. 

An  intrant  organ  of  the  female,  and  a  recipient  organ  of  the  male. 

The  ftamina  and  piftils  of  flowers. 

The  feminal  fecretion  of  the  male  thrown  into  the  organs  of  the  female. 

_ _ —  fprinkled  at  the  entrance  of  the  female  organs. 

,  - - thrown  upon  them  from  a  diltance. 

_ _ tranfported  to  them  by  the  winds. 

— - - fprinkled  on  the  embryo  after  emiflion. 

_ _ diffolved  in  a  fluid  fecreted  by  the  female  before  it  can  rightly  per¬ 
form  its  office. 

diffolved  perhaps  fometimes  in  air,  as  in  the  cafe  of  dioicous  plants, 
where  it  probably  afts  like  an  aroma. 


15.  Sleep — Natu¬ 
ral  fleep  is  oc- 
eafioned  by 


when  long  continued. 

^  Deficient  aflimilation.  .  < 

I  Deficient  irritability,  which  is  owing  fometimes  to  the  weaknefs,  inattention,  or  confined' 
^  powers  of  the  mental  principle. 


16.  Death.  See  Life, 


The 
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^  Hiftory,  ^ 

*7 

Utility  of 
the  hiftory 
of  ph>  Golo¬ 
sh 


2* 

Opinions  of 
Pythagoras 
retpe&ing 


29 

©f  Alcmse- 


30 

Of  Empedo¬ 
cles  and  A- 
naxagoras. 


H  ISTO  11 Y. 

The  early  liiflory  of  phyfiology  can  be  little  more 
than  an  account  of  the  opinions  of  the  ancient  philofo- 
phers  refpe&ing  the  nature  and  functions  of  the  human? 
body  ;  but  as  their  opinions  refteCl  confiderable  light  on 
the  progreffive  improvement  of  the  philofophy  of  man, 
the  hiftory  of  phyftology,  even  in  its  early  ftages,  is  cu¬ 
rious  and  interefting. 

Of  the  origin  of  phyftology  as  a  fcience  we  know  no¬ 
thing.  On  examining  the  writings  of  the  earlieft  philofo- 
phers,  we  meet  with  little  more  than  a  collection  of  ab- 
ftraCl  principles  and  hypothetical  reafonings,  efpecially 
previous  to  Pythagoras.  He  conftdered  man  as  a  mi- 
crocofm,  or  an  epitome  of  the  univerfe,  in  which  were 
produced  the  fame  phenomena  as  in  the  larger  world, 
only  to  a  lefs  extent.  He  admitted  more  than  one 
intelligent  principle,  conducting  all  the  operations  of 
the  human  body.  He  fuppofed  that  the  human  foul 
nourifhed  by  the  blood,  fixed  by  the  veins,  the  arteries, 
and  the  nerves,  as  fo  many  viftble  fttuations,  became 
obedient  to  the  general  laws  of  univerfal  harmony.  He 
did  not  pretend  that  the  eternal  power  of  numbers  had 
preferibed  all  the  phenomena  of  nature,  and  that  the 
force  of  numerical  harmonies  regulated  the  motions  of 
the  bodies  which  filled  the  univerfe,  though  he  has  been 
made  fo  to  exprefs  himfelf  by  his  difciples.  He  was 
contented  with  afferting,  that  every  thing  in  nature  was 
brought  about  according  to  the  qualities  and  proportions 
of  numbers,  without  attributing  to  them  an  intrinfic  vir¬ 
tue  and  a  pofitive  exiftencc.  He  perceived  that  the 
phenomena  of  the  animal  economy  fucceeded  each  other 
with  a  ftriCt  regularity,  by  which  they  concurred  in 
maintaining  order  \  and  in  this  order  he  found  the  prin¬ 
ciple  of  the  exiftence  and  prefervation  of  all  beings  \  a 
principle  without  which  they  could  not  exift.  He  con- 
fidered  the  fouls  of  men  as  emanations  from  the  general 
foul  of  the  univerfe,  or  anima  mundi. 

Ale  mason  conftdered  the  brain  as.  the  feat  of  the  foul. 
He  fuppofed  found  to  be  produced  by  the  reverberation 
of  the  air  within  the  cavity  of  the  ear  ;  and  he  thought 
that  tafte  was  owing  to  the  moifture  of  the  tongue.  He 
compared  the  body  of  a  foetus  to  a  fponge,  which  obtain¬ 
ed  its  nourishment  by  the  fu&ion  eftablifhed  over  every 
part  of  its  fubftance.  According  to  him,  the  motion  of 
the  blood  was  the  efiential  principle  of  life  and  he  fup¬ 
pofed  that  the  flagnation  of  this  fluid  in  the  veins  pro¬ 
duced  Sleep,  and  its  active  expanfion  brought  back  the 
waking  Slate  of  the  body.  Health  conftfied  in  the  equi¬ 
librium  and  well  proportioned  mixture  of  certain  pri¬ 
mary  qualities }  and  that  whenever  any  of  thefe  became 
too  predominant,  difeafe  was  the  confequence. 

Empedocles  involved  himfelf  in  a  multitude  of  ab- 
furd  hypothefes,  in  order  to  explain  the  formation  of 
man,  and  the  combination  of  the  elements  from  which 
he  was  produced.  He  too,  like  the  difciples  of  Pytha¬ 
goras,  fought  among  the  properties  of  numbers,  for  the 
general  principles  both  of  phyfical  and  moral  fcience. 
In  uniformity  with  this  fyftem  it  was,  that  he  reckoned 
the  four  elements,  and  admitted  among  the  particles  of 
thefe  material  principles  a  kind  of  afteCtion  and  aver- 
lion,  of  defire  and  antipathy,  capable  of  feparating  and 
reuniting  them,  as  occafton  might  require.  He  be¬ 
lieved  that  refpiration  commenced  within  the  uterus , 
where  the  infant  was  provided  from  each  parent  with 


certain  organic  particles,  which  tended  lo  unite  into  one  Hiftcry. 
uniform  whole.  Anaxagoras,  convinced  that  we  muft 
attribute  the  arrangement  of  matter  to  the  intelligence 
of  a  fuperintending  being,  imagined  that  the  body  of 
every  animal  was  formed  of  homogeneous  particles, 
which  were  brought  together  by  a  fort  of  affinity.  It 
appeared  to  him,  that  bodies  which  were  endowed  with 
thought,  were  compofed  of  fenfible  elements  \  that  thefe 
elements  remained  unalterable,  and  that  no  power  in 
nature  could  exert  any  aCtion  on  them.  31 

Democritus  dedicated  his  life  to  repeated  experiments  Democritus, 
on  plants  and  animals.  He  explained  the  principal  phe¬ 
nomena  of  organized  bodies  by  the  aCtion  and  rea&ion 
of  atoms,  which  he  fuppofed  to  be  endowed  with  powers 
effentially  aCtive,  and  fufceptible  of  repelling  and  at¬ 
tracting  each  other.  According  to  him,  generation  con¬ 
fided  in  the  cohefton  of  homogeneous  atoms.  He  con¬ 
ceived  the  heat  inherent  in  the  elements  of  the  body  to 
be  the  foie  aCtive  principle  with  wffiich  man  was  anima¬ 
ted  ;  and  that  by  increafe  of  this  he  became  capable  of 
life  and  motion.  He  compared  the  organs  of  the  fenfes 
to  mirrors,  on  which  were  painted  the  images  of  things, 
and  he  reduced  all  fenfations  to  the  fenfe  of  feeling, 
which  he  fuppofed  to  be  more  or  lefs  delicate  according 
to  circumfiances.  32 

Thefe  philofophers,  who  lived  before  the  time  of  Hi-  Hippocrat* 
pocrates,  had,  as  we  fee,  but  very  rude  and  indiftinCl  no-tes* 
tions  of  the  animal  economy  ;  nor  were  thofe  of  the 
great  father  of  phyfic  much  fuperior.  Excellent  as  was 
his  praCtice,  and  acute  his  knowledge  of  the  fymptoms 
and  progrefs  of  difeafes,  the  phyfiology  of  Hippocrates 
was  very  lame  and  defective.  He  feems,  indeed,  to 
have  underftood  the  funCtion  of  nutrition  better  than 
moft  others  ;  he  traces  the  aliment  into  the  ilcmach, 
feems  aware  of  the  procelfes  it  has  to  undergo  there,  and 
hazards  a  conjeClure  that  part  of  the  chyle  is  taken  up 
immediately  by  the  pores  of  the  cellular  texture  \  and 
that  the  juices  admitted  into  this  membrane,  ferved  for 
the  produ&ion  of  milk,  the  matter  of  which  is  after¬ 
wards  tranfported,  and  laid  up  within  the  breafts.  He 
attributes  to  each  vital  part  an  attractive  force,  which 
it  exerts  on  the  nutritious  particles,  in  order  to  incorpo¬ 
rate  and  appropriate  to  itfelf  thofe  which  bear  to  it  a 
certain  analogy.  He  thought  that  the  heat  generated 
in  a  living  body  was  kept  up  entirely  by  the  powers  of 
vitality  *,  and  that  the  external  air  introduced  by  refpi¬ 
ration,  ferved  rather  to  check  it,  by  exerting  a  cooling 
effeCl  on  the  pulmonary  organs.  He  reprefents  the  hu¬ 
man  body  as  agitated  in  all  its  parts  by  an  alternate  flux 
and  reflux,  which  carried  the  matters  from  within  out¬ 
wards,  or  brought  them  from  without  inwards.  From  this 
feme  have  fuppofed  that  he  underftood  the  circulation  of 
the  blood,  a  fuppofition  made  two  hundred  years  ago, 
and  lately  again  brought  forward  by  the  French  pliyfio- 
logifts.  We  fliall  not  at  prbfent  ft  ay  t  o  canvafs  this  opi¬ 
nion,  which,  however,  we  conceive  to  be  founded  on 
very  unfatisfadory  arguments.  .3 

After  Hippocrates,  the  fcience  of  r nan  was  again  left  Plato, 
to  the  fchools  of  philofophy,  from  which  he  had  firft  fe- 
parated  it.  Plato  is  the  firft  philofopher  whole  opinions 
merit  particular  notice.  He  wrote  on  the  phyfiology 
of  man,  with  his  accufiomed  elegance  and  fplendor  of 
diCtion  \  and  he  affumed  the  tone  of  an  infplred  prophet 
in  deferibing,  with  the  force  of  enthufiafm,  the  grand 
images  that  fuggefted  themfelves  to  his  mind.  Ac¬ 
cording 
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Hittovy.  coiu’..g  to  him,  th§  human  body  does  not  contain  with- 
'  y  '  in  itfelf  the  caufe  of  the  phenomena  which  are  the  con- 
fequehce  or  the  attendants  of  life.  It  is  only  a  paflive 
fubjeCl,  on  which  the  foul  expreffes  the  feries  of  its  func¬ 
tions,  like  the  canvas  on  which  the  painter  traces  the 
conceptions  of  his  inventions.  He  diftinguifhes  two 
principles  of  aClion  in  man,  a  rational  foul,  on  which  de¬ 
pend  reflection  and  intelligence,  and  an  irrational  foul, 
©n  which  depend  life  and  motion.  The  latter  is  dif- 
fufed  through  every  part  of  the  body  $  and  it  is  by 
means  of  thefe  parts  that  it  feels,  fuffers  pain,  or  enjoys 
pleafore.  Thus  it  is  by  means  of  the  heart  it  is  fufcepti- 
ble  of  courage  and  ofpaffion;  by  the  liver  of  defire.  The 
head  is  the  feat  of  reaion  ;  the  cheft,  and  efpecially  the 
heart,  the  feat  of  flrength  and  anger  •,  the  lungs,  the 
general  coolers  of  the  body.  One  divifion  of  the  irra¬ 
tional  foul,  which  poffeffes  an  appetite  for  food,  and  all 
the  neceflary  refrelhments  of  the  body,  refides  in  the 
epigaftric  region  ;  which,  in  the  language  of  Plato,  is  a 
fort  of  liable, -in  which  refides  a  voracious  animal.  Du¬ 
ring  nutrition,  the  vital  parts  afiimilate  to  their  fubftance 
the  aliments  which  are  prefented  to  them ;  and  this  afli- 
milation  is  the  confequence  of  an  affinity  that  takes  place 
between  thefe  parts  and  the  nutritious  juices.  He  thus 
feems  to  regard  nutrition  as  the  effeCl  of  a  combat  be¬ 
tween  the  aliments  and  the  parts  of  the  animal.  A 
young  animal  will  receive  more  nouriffiment  than  one 
which  is  old,  becaufe  the  force  of  its  body  has  more 
effeCt  in  overcoming  the  force  of  the  nutritious  fub- 
ftances. 

As  the  reciprocal  aCtion  of  the  foul  and  the  body  on 
each  other  did  not  appear  to  him  capable  of  being  ex¬ 
plained  on  the  fuppofition  of  immateriality,  he  propofed 
the  idea  of  a  plajlic  nature ,  which  he  fuppofed  to  be 
an  intermediate  principle  connecting  the  foul  and  the 
body. 

The  human  body,  which  is  entirely  fpongy,  is  expo- 
fed  through  every  part  to  oppofite  currents  of  air  and 
fire,  which  traverfe  and  penetrate  it,  being  introduced 
alternately  by  the  lungs  and  by  the  fkin.  Hot,  cold, 
denfe,  rare,  and  the  other  fenfible  properties  of  bodies, 
are  only  the  caufes  of  the  phenomena  which  we  per¬ 
ceive,  and  are,  as  it  were,  the  occafions  or  accidents 
that  are  required  to  keep  in  play  the  intelligent  force 
9  diffeminated  through  nature. 

Ariftotle.  Ariftotle,  the  difciple  of  Plato,  for  a  long  time  dis¬ 
puted  with  him  the  palm  of  genius  and  celebrity  ;  but, 
as  his  phyfiological  doCtrines  differed  very  little  from 
thofe  of  his  mailer,  it  is  unneceffary  to  detail  them,  ex¬ 
cept  to  remark,  that  he  attributed  to  the  foul  three  fa¬ 
culties,  a  nutritive ,  a  fenjitive ,  and  a  rational  faculty ;  in 
the  firft  of  which  life  is  the  only  principle  ;  in  the  fe- 
cond,  feeling  is  produced  5  and  the  third  is  peculiar  to 
man,  and  is  that  part  of  him  which  knows  or  judges. 
This  part  is  either  an  active  or  apaffive  intellect,  of  which 
the  firll  may  be  feparated  from  the  body,  and  is  immor¬ 
tal;  whereas  the  fecond  perishes  together  with  the  body. 
Life,  according  to  this  philofopher,  is  a  permanence  of 
the  foul,  retained  by  the  natural  heat,  the  principle  of 
which  refides  in  the  heart. 

About  the  period  which  we  are  now  confidering,  phi- 
lofophy  -was  divided  into  two  feCts  ;  the  materialills,  who 
attributed  the  formation  of  all  beings  to  the  fortuitous 
concourfe  of  atoms  ;  and  the  fpiritualifts,  who  held  that 
tiie  foul  enjoyed  an  exiftence  anterior  to  that  of  the  bo- 
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dy,  which  was  no  other  than  a  paffive  organ,  in  which  Hiftory. 
the  phenomena  that  previoufly  exifted  in  the  foul,  in  an  '  v " 
abftraCt,  latent  manner,  became  evident  and  fenfible. 

To  the  former  ft  Cl  belonged  Democritus  and  Epicurus  j 
to  the  latter,  Zeno  and  Plato.  '35-' 

The  profeffors  of  the  Alexandrian  fchool,  though  they  Herophilus-. 
did  much  for  the  improvement  of  anatomy,  added  little 
to  phyfiology.  Of  thefe  Herophilus  brought  to  fome 
degree  of  perfection  the  doCtrine  of  the  pulte,  and  feems 
to  have  underflood  the  aCtion  of  the  pulmonary  organs 
more  correCily  than  his  predeceffors,  attributing  to  them 
a  fort  of  natural  appetite,  by  which  they  attracted  and 
rejected  the  matter  of  refpiration.  He  confidered  the- 
nerves,  the  mufcles,  and  the  arteries,  as  the  moving 
powders  of  the  body.  36 

In  Galen,  alfo  a  difciple  of  this  fchool,  wre  find  the  Galen, 
mofl  fcientific  pbyfiologft#  that  has  yet  come  under  our 
notice.  He  feems  firll  to  have  afcertained  by  experi¬ 
ment,  that  the  arteries  contain  blood,  and  not  air,  as 
had  been  the  opinion  of  Herophilus  and  his  predecef- 
fors  y  and  that  they  poffeffed  a  moving  force,  indepen¬ 
dent  of  that  which  the  heart  exercifes  on  the  mafs  of 
blood,  and  he  found  that  the  contraction  of  the  heart  al-> 
ways  alternated  with  a  proportional  dilatation.  He  even 
tried  fome  delicate  experiments,  in  order  to  afcertain  the 
influence  of  the  nervous  fyftem  upon  the  fenfitive  and 
motive  powers  of  the  body,  by  which  he  found,  that 
wffien  a  nerve  was  intercepted  with  a  ligature,  the  part 
to  which  it  led  became  deprived  of  fenfe  and  motion. 

He  believed  that  the  fiomach,  in  a  ftate  of  contrac¬ 
tion,  applied  itfelf  to  the  aliment  that  had  been  taken 
in  ;  that  the  mefenteric  veins  abforbed  a  portion  of  the 
chyle  prepared  in  the  inteflines ;  that  the  duElus  chole- 
dochus  carried  the  bile  from  the  gall  bladder  into  the 
duodenum ;  that  the  kidneys  feparated  a  part  of  the 
urine  ;  and  he  fuppofed,  that  another  part  of  this  fluid 
paffed  immediately  from  the  fiomach  to  the  bladder, 
through  fome  unknown  paffage.  He  believed  that  the 
lungs  tranfmitted  to  the  blood  contained  within  them, 
an  aerial  principle,  deflined  to  free  them  from  fuliginous 
vapours,  and  to  temper  the  excefs  of  heat  generated 
within  the  body.  The  obfcure  funClion  of  generation 
did  not  entirely  efcape  his  refearches ;  and  he  made  fome 
curious  attempts  to  find  out  how  the  fexual  organs  pre¬ 
pared  the  feminal  fluid,  and  how  this  aCled  in  reproduc¬ 
tion. 

For  more  refpeCling  the  doClrines  of  Galen,  fee  the 
Hiftory  of  Medicine.  3 1 

The  commencement  of  the  13th  century  is  the  epoch  Die  che- 
of  a  material  revolution  in  phyfiology.  Chemiflry  hav-mitts 
ing  penetrated  into  Europe,  foon  exerted  its  influence 
on  moll  of  the  fciences,  and  efpecially  dn  thofe  connect¬ 
ed  with  medicine,  the  doClrines  of  which  were  totally 
changed  from  their  ancient  fimplicity,  and  became  a  far¬ 
rago  of  the  moll  wild  and  fanciful  opinions.  The  Peri¬ 
patetics  and  the  Galenifls  funk  into  oblivion  ;  and  the  pri¬ 
mitive  qualities  and  occult  faculties  of  the  ancient  fchool 
gave  way  to  the  fermentations  and  effervefcences  of  the 
chemifts.  Albertus  Magnus  and  Roger  Bacon,  when 
they  introduced  the  fcience  of  chemiflry,  fcarcely  dream¬ 
ed  of  applying  it  to  medicine  ;  but  Arnoldus  de  Villa 
Nova  undertook  this  application,  and  fought  for  the 
foundation  of  medical  theory  amid  the  proceffes  of  his 
laboratory.  Paracelfus  followed,  and  furpaffed  him  in 
this  chemical  delirium.  An  enlightened  chemift  and  a 

credulous 


Hiftory. 


38 , 
V&e  Hei¬ 
ne  nt. 


39 

Des  Cartes. 


40 

Difeovery 
of  the  cir- 
eulation. 


PHYSIOLOGY, 


credulous  aftrologer,  his  head  burning  with  the  fire  of 
his  furnaces,  and  his  imagination  filled  with  magical  re¬ 
veries,  he  believed  himfelf  capable  of  conftru&ing  a  new 
fyftem  of  philofophy,  from  examining  the  courfe  of  the 
ftars,  and  the  products  of  his  alembics.  With  the 
daring  aflurance  of  infpiration,  he  declared  man  to  be 
compofed  of  fulphur,  mercury,  and  fait  ;  and,  having 
traced  the  origin  of  all  difeafes  to  certain  chemical  ope¬ 
rations,  he  flattered  himfelf,  that  by  means  of  his  arca¬ 
na  he  could  preferve  health,  and  prolong,  to  an  in¬ 
definite  extent,  the  natural  duration  of  human  exift- 
ence. 

Van  Helmont,  the  difciple  of  Paracelfus,  not  lefs  fan¬ 
ciful,  but  more  fcientific  than  his  mafter,  law  the  necef- 
fity  of  fomething  more  than  chemical  principles  to  ex¬ 
plain  the  fun&ions  of  the  animal  machine.  He  there¬ 
fore  introduced  his  ar clients,  an  intelligent  being,  who 
eflablifhed  his  throne  in  the  epigaftric  region,  having  fe- 
veral  fubaltern  miniflers  under  him,  who  prefided  over 
the  fever al  fun&ions  of  the  body,  and  whofe  chief  feats 
were,  the  head,  the  cheft,  and  the  belly. 

In  the  philofophy  of  Des  Cartes,  the  feparate  exig¬ 
ence  of  the  vital  principle  is  entirely  rejected.  He  avail¬ 
ed  himfelf  of  the  progrefs  that  had  been  made  by  Willis, 
and  fome  other  anatomills,  in  the  invcltigation  of  the 
nervous  fyftem,  to  form  an  hypothecs  of  the  vital  func¬ 
tions,  founded  on  the  fuppofition  of  the  nervous  fluid, 
or  what  was  then  called  the  animal fpirits  ;  and  this  ner¬ 
vous  fluid  was  affirmed  independently  of  the  fenfitive 
foul,  to  explain  the  appearances  of  fenfation  and  volun¬ 
tary  motion. 

The  difeovery  of  the  valves  in  the  veins  by  Fabri- 
cius  \  of  the  lymphatics  by  Rudbeck  and  Bartholin  5 
of  the  la&eals  by  Afellius,  and  of  the  circulation  of  the 
blood  by  Harvey,  all  of  which  took  place  during  the 
17th  century,  gave  to  phyfiology  an  intereft  and  a 
clearnefs  which  it  never  poffeffed  before  that  period. 
Some  account  of  the  difeoveries  in  the  circulating  and 
abforbing  fyftems,  hath  been  already  given  under  Ana¬ 
tomy  \  but  as  thefe  difeoveries  have  been  produdlive  of 
great  advantages,  both  in  general  phyfiology,  and  in 
medicine,  it  will  be  worth  while  briefly  to  trace  their 
origin  and  progrefs. 

To  begin  with  the  circulation  of  the  blood.  Hippo¬ 
crates  fpeaks  of  the  ufual  and  conftant  motion  of  the 
blood,  of  the  veins  and  arteries  as  the  fountains  of  hu¬ 
man  nature,  as  the  rivers  that  water  the  whole  body, 
and  which  if  they  be  dried  up,  man  dies.  He  fays,  that 
the  blood-veffels  are,  for  this  reafon,  everywhere  dif- 
perfed  through  the  whole  body  ;  that  they  give  fpirits, 
moifture,  and  motion  \  that  they  all  fpring  from  one  ; 
and  that  this  one  has  no  beginning  and  no  end,  for 
where  there  is  a  circle  there  is  no  beginning.  In  fuch 
language  was  the  prince  of  phyficians  accuftomed  to  ex- 
prefs  his  vague  ideas  of  a  circulation  \  for  fo  far  was  he 
from  having  acquired  accurate  conceptions  on  this  fub- 
je£l,  that  when  he  faw  the  motions  of  the  heart,  he  be¬ 
lieved  that  the  auricles  were  two  bellows  to  draw  in  air, 
and  to  ventilate  the  blood. 

When  after  his  time  anatomy  came  to  be  more  ftu- 
died,  the  notions  of  the  ancients  refpe&ing  the  blood 
were  better  defined  *,  and,  however  chimerical  they  may 
feem  to  us,  they  were  partly  derived  from  diffe<Hion  and 
experiment.  On  opening  dead  bodies,  they  found  that 
the  arteries  were  aimoft  empty,  and  that  very  nearly  the 


whole  of  the  blood  was  collecled  in  the  veins,  and  in 
the  right  auricle  and  ventricle  of  the  heart.  They  there-  " 
fore  concluded  that  the  right  ventricle  was  a  fort  of  la¬ 
boratory  •,  that  it  attracted  the  blood  from  the  caves  \ 
by  fome  operation  rendered  it  fit  fer  the  purpefe  of  nu¬ 
trition,  and  then  returned  it  by  the  way  that  it  came. 
From  the  aimed  empty  ftate  of  the  arteries,  they  were 
led  to  fuppofe  that  the  right  ventricle  prepared  air,  and 
that  this  air  rvas  conveyed  by  the  arteries  to  temper  the 
heat  of  the  feveral  parts  to  which  the  branches  of  the 
veins  were  diftributed. 

To  this  laft  notion,  entertained  by  Erafiftratvs,  Ga¬ 
len  added  an  important  difeovery.  By  certain  experi¬ 
ments,  he  proved,  that  the  arteries  contained  bleed  as 
well  as  the  veins.  But  this  difeovery  was  the  occafion 
of  fome  embarraiTment.  How  was  the  blood  to  get 
from  the  right  to  the  left  ventricle  ?  To  folve  the  diffi¬ 
culty  in  which  his  new  difeovery  had  involved  him,  he 
fuppofed  that  the  blanches  of  the  veins  and  arteries  ana- 
11  omofed ,  that  when  the  blood  was  carried  to  the  lungs 
by  the  pulmonary  vein,  it  was  partly  prevented  by  the 
valves  from  returning  *,  that  therefore  during  the  con¬ 
tra  dhon  of  the  thorax  it  paffed  through  the  fmail  inofeu- 
latiug  branches  to  the  pulmonary  vein*  and  was  tnence 
conveyed  along  with  tile  air  to  the  left  ventricle  to  flow 
in  the  aorta.  This  opinion,  fo  agreeable  to  iadl,  unfor¬ 
tunately  afterwards  gave  place  to  another  that  was  the 
refult  of  mere  fpeculaticn.  This  notion  was,  that  the 
left  ventricle  received  air  by  the  pulmonary  vein  \  and 
that  all  its  blood  wTas  derived  through  pores  in  the  fep- 
tum  of  the  heart. 

The  paffage  through  the  feptum  being  once  fuggeft- 
ed,  and  happening  to  be  more  eafily  conceived  than  one 
through  the  lungs,  it  was  generally  fuppofed  the  only 
one  for  a  number  of  centuries  *,  and  funported  like  wife, 
as  it  was  thought,  by  Galen’s  authority,  it  was  deemed 
blafphemy  in  the  fchools  of  medicine  to  talk  of  another. 
In  1543,  however,  Vefalius  having  publiihed  his  immor¬ 
tal  work  upon  the  ftrudture  of  the  human  body,  and  gi¬ 
ven  his  reafons  in  the  fixth  book  why  he  ventured  to 
diffent  from  Galen,  he  particularly  fhewed  how  it  was 
impofllble  that  the  blood  could  pafs  through  the  feptum 
of  the  heart. r’  His  reafoning  roufed  the  attention  of  ana- 
tomifts  \  and  every  one  grew  eager  to  difeover  the  real 
paffage  which  the  blood  muft  take  in  going  from  the 
right  to  the  left  ventricle.  The  difeovery  of  this  was 
firft  made  by  Michael  Servede,  a  Spanifh  phyfician, 
who  publiihed  his  opinion  in  1553.  He  exprelsly  lays, 
that  the  blood  does  not  pafs  through  the  feptum  of  the 
heart,  as  is  commonly  believed,  but  is  conveyed  by  an 
admirable  contrivance  from  the  right  ventricle  of  the 
heart,  by  a  long  paffage  through  the  lungs.  This  opi¬ 
nion  was  deemed  heretic,  and  Servede’s  book  was  fup- 
preffed  by  public  authority.  Soon  after,  however,  the 
fame  difeovery  was  made  by  Realdus  Columbus,  an  Ita¬ 
lian  profeflor,  who  publiihed  his  account  in  1 559.  It 
farther  appears,  that  Andreas  Caefal  pinus,  who  pr  V  i  fri¬ 
ed  in  1571,  aid  again  in  1593,  was  acquainted,  not 
only  with  the  leffer  circulation,  but  obferved,  that  the 
blood  fometirr.es  flowed  from  the  branches  of  the  veins 
towards  their  trunks  \  and  that  when  a  vein  v'as  tied 
with  a  ligature,  it  fwelled  between  the  ligature  and  the 
d’ftant  extremity  of  the  vein,  and  not  between  the  liga- 
tuie  and  the  heart.  He  thence  inferred,  that  the  veins 
and  arteries  opened  into  each  other,  and  ventured  to  af- 
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fert  that  the  Blood  could  not  return  by  the  arteries  to 
the  left  ventricle  of  the  heart.  He  did  not,  however, 
dilcover  the  true  circulation,  but  moil:  unaccountably 
maintained  with  Ariftotle,  of  whom  he  was  a  zealous 
•difciple,  that  the  blood  flowed  like  the  tides  of  Euripus, 
backward  and  forward  in  the  fame  channel,  and  fuppo- 
fed  that  it  flowed  from  the  arteries  into  the  veins  during 
fleep,  and  back  again  from  the  veins  into  the  arteries 
till  the  waking  ilate. 

In  1574,  Hieronymus  Fabricius  ab  Aquapendente, 
while  he  was  feekingfor  a  caufe  by  which  to  explain  the  va¬ 
rious  fwellings  of  fome  veins,  which  had  arifen  from  fridion 
and  ligature,  he,  to  his  great  joy  and  aftonifhment,  dis¬ 
covered  their  valves  in  one  of  his  difledions }  and  here 
again  the  true  theory  of  circulation  feemed  almoft  una¬ 
voidable.  Yet  whoever  reads  the  fmall  treatife  De  Ve- 
narum  Oftiolis,  firft  printed  by  Fabricius  in  1 603,  will 
foon  perceive  that  he  was  as  far  from  entertaining  a  juft 
notion  of  the  circulation  as  his  predeceflors.  Notwith- 
ftanding  all  that  he  faw,  he  ftill  was  of  opinion  that  the 
blood  bowed  from  the  heart  to  the  extremities  even  in 
the  veins.  He  thought  that  the  valves  were  intended  by 
nature  only  to  check  and  moderate  its  force.  He  calls 
them  an  inftance  of  admirable  wfifdom,  and  miftakes  his 
own  aukward  conjecture  for  one  of  the  defigns  of  infi¬ 
nite  intelligence.  In  another  refped,  it  mult  be  con- 
felTed  that  ne  bore  no  inconfiderable  lhare  in  promoting 
the  difcovery  of  the  circulation.  By  writing  on  the 
valves,  the  formation  of  the  foetus,  and  chick  in  ovo,  he 
direCted  the  attention  of  his  pupil  Harvey  to  thofe  fub- 
jeCts  where  it  was  likely  that  the  motion  of  the  blood 
wTould  frequently  occur. 

Harvey,  who  was  born  in  1578,  and  graduated  at 
Padua  in  1602,  examined  the  valves  with  more  accu¬ 
racy  than  Fabricius,  and  explained  their  ufe  in  a  trea¬ 
tife  which  he  publilhed  foon  after  his  graduation.  In 
1616,  he  taught  the  true  dodrine  of  the  circulation  in 
his  ledures,  and  publilhed  on  thefubjed  in  1628.  He 
was  the  firft  author  who  fpoke  confiftently  of  the  motion 
of  the  blood,  and  wTho,  unbiafled  by  the  dodrine  of  the 
ancients,  drew  rational  conclufions  from  his  experiments 
and  obfervations.  His  books  prefent  us  with  many  in¬ 
dications  of  a  great  mind,  acute  difcernment,  unwearied 
application,  original  remark,  bold  inquiry,  and  a  clear, 
forcible,  and  manly  reafoning  •,  and  every  one  who  con- 
fiders  the  furprife  which  his  dodrine  occafioned  among 
the  anatomifts  of  thofe  days,  the  ftrong  oppofition  that 
it  met  with  from  fome,  and  the  numerous  and  powerful 
prejudices  which  it  had  to  encounter  from  the  fandion 
of  time  and  of  great  names,  mull  allow  it  was  new  5  and 
that  the  author  has  from  its  importance,  a  title  to  rank 
in  the  firft  clafs  of  eminent  difcoverers,  ancient  or  mo¬ 
dern. 

We  have  been  the  more  particular  in  tracing  the  pro- 
greffive  difcovery  of  the  circulation,  and  in  attempting 
to  Ihew  that  the  real  merit  of  the  difcovery  is  due  to 
Haney,  becaufe  both  the  abilities  and  the  originality 
of  this  eminent  man  have  been  called  in  queftion  by  his 
countryman  Dr  William  Hunter  •,  and  many  hints  are 
given  in  the  writings  of  fome  foreign  phyfiologifts,  that 
the  circulation  was  at  leaft  guelfed  at  by  Hippocrates  and 
other  ancient  writers. 

We  (hall  be  lefs  minute  in  tracing  the  difcovery  of  the 
lymphatic  fyftem,  becaufe  this  has  been  related  more  at 
3arge  in  the  article  Anatomy. 
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We  learn  from  Galen,  that  certain  vefiels  had  been 
feen  in  kids  by  Eraliftratus,  which  appear  to  have  been 
ladeals,  though  he  called  them  arteries.  Thefe  ladeals^.  41 
wrere,  however,  firft  accurately  diftinguiflied  in  l622,of't^v^ 
by  Afellius,  rvho  printed  his  account  in  1627.  In  forbent  fr* 
1651,  Pecquet  publilhed  his  account  of  the  thoracic  ftem. 
dud,  which  appears,  however,  to  have  been  feen  be¬ 
fore  by  Euftachius.  In  1653,  Bartholin  publilhed  on 
the  lymphatics,  which  had  been  fome  time  before  dis¬ 
covered  by  Budbeck.  In  1654,  Gliflon  aferibed  to 
thefe  veffeis  the  office  of  carrying  back  the  lubricating 
lymph  from  the  arteries  into  the  blood,  or  confidertd 
them  as  abforbents.  In  1664,  the  valves  of  thefe  vef¬ 
feis  were  difeovered  by  Swammerdam,  and  a  year  after, 
an  account  of  them  w^as  given  by  Ruyfch.  The  farther 
difeoveries  of  Nuck,  Nouges,  Warton,  Steno,  Hunter, 

Monro,  Hewfon,  Cruikfhank,  Sheldon,  Mafcagni,  &c. 
have  nearly  completed  our  knowdedge  of  the  abforbent 
fyftem,  and  its  ufes. 

In  the  latter  end  of  the  17th  century,  fome  important 
difeoveries  w  ere  made  on  the  fubjed  of  refpiration,  by 
our  countryman  Mayow  ;  and  thefe  were  fupported  by 
the  obfervations  of  Lower,  Verheyen,  and  Borelli. 

Thefe  difeoveries,  however,  lay  dormant  till  they  wrere 
brought  into  recolledion  a  hundred  years  after  in  con- 
fequence  of  the  experiments  of  Prieftley  and  Lavoilier. 

During  the  17th  century,  confiderable  progrefs  was 
made  in  completing  the  knowledge  of  the  internal  or¬ 
gans  of  generation.  Much  was  done  in  this  way  by  De 
Graaff  and  Pvlalpighi,  and  Leuwenhoeck,  the  two  latter 
of  whom  made  feveral  difeoveries  with  the  afliftance  of 
their  microfcopes,  though  Leuw’enhoeck  founded  on  his 
obfervations  a  theory  of  generation  which  at  this  day  ap¬ 
pears  not  a  little  ridiculous. 

The  beginning  of  the  18th  century  is  remarkable  forSyftem  of 
the  promulgation  of  a  new  phyfiological  dodrine,  found-  Boerhaave. 
ed  on  a  miitaken  application  of  the  circulation  of  the 
blood.  We  allude  to  the  fyftem  of  Boerhaave.  This 
great  phyfician  fuppofed  that  all  the  fundions  of  the  liv¬ 
ing  body,  excepting  the  will,  are  carried  on  by  mecha¬ 
nical  movements,  fufceptible  of  rigid  calculation,  which 
neceffarily  fucceed  each  other  in  the  organs,  from  the 
time  that  life  commences.  Thefe  movements  are  brought 
into  adion  as  foon  as  the  animal  begins  to  refpire,  and 
are  the  confequence  of  an  impulfive  power  in  the  heart, 
renewed  by  means  of  the  influence  of  the  nervous  fluid 
brought  from  the  brain.  He  conceived  the  living  body 
to  be  merely  a  hydraulic  machine,  in  which  the  heart 
performs  the  office  of  a  pifton,  and  that  the  alternate 
contradions  and  dilatations  that  take  place  without 
intermiflion  in  that  organ,  are  owing  to  the  alter¬ 
nately  increafed  and  diminifhed  compreffion  of  the 
nerves  that  are  diftributed  to  the  heart.  When  a  con- 
tradion  takes  place,  the  blood  fills  the  large  arteries, 
and  thus  di fiends  and  compreffes  them  •,  wLen  the  prin¬ 
cipal  nerves  of  the  heart,  wLich  pafs  between  thefe  ar¬ 
teries,  muft  of  courfe  become  comprefled,  and  thus  their 
influence  being  diminifhed,  a  relaxation  takes  place. 

But  in  proportion  as  the  heart  is  relaxed,  the  large  ar¬ 
teries  become  empty,  and  confequently  ceafe  to  com- 
prefs  the  nerves,  which  thus  recovering  their  influence, 
reanimate  the  heart  to  a  new  contradion.  Thus  fuc¬ 
ceed  each  other  without  interruption  the  movements 
which  form  the  mechanical  principle  of  all  the  fenfible 
motions  that  we  obferve  in  the  animal  machine. 

Proceeding 
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Proceeding  on  thefe  principles,  Boerhaave  conceived 
feme  very  itrange  notions  refpe<fting  the  conftituent 
properties  of  the  living  fluids,  in  which  he  faw  no  other 
mark  of  vitality  than  the  globular  form  of  their  particles, 
lie  confined  all  the  fundions  of  the  feveral  organs  to 
the  operation  of  rounding  into  fpheres  the  particles  of 
the  lluids  which  were  prefented  to  them,  or  of  preferv- 
ing  that  form  in  thofe  which  they  already  contained. 
He  thought  that  the  lungs  were  chiefly  of  advantage, 
becaufe  they  contained  witlun  them  a  complete  feries  of 
veffels,  in  which  the  particles  of  the  blood  can  receive 
all  thofe  dimenfions  which  may  fit  them  to  circulate 
through  the  reft  of  the  body.  The  greater  or  lefs  ve¬ 
locity  with  which  the  fluids  circulate  through  the  fecre- 
tory  organs,  conftitutes  the  principal  difference  in  the 
nature  of  the  fecretions.  Various  orders  of  veffels  re¬ 
ceive  the  blood  and  other  fluids  which  pafs  through 
thefe  divifions,  fubjed  to  the  laws  of  hydraulics  ;  and 
when  a  fluid  got  by  chance  into  an  order  of  veffels  that 
was  not  fitted  to  receive  it,  fome  difeafe  was  the  confe- 
quence.  Every  thing  in  the  animal  machine  was  redu¬ 
ced  to  an  affemblage  of  conduits,  canals,  cords,  levers, 
pulleys,  and  other  mechanical  contrivances,  put  into  ac¬ 
tion  by  mechanical  means. 

Thus  was  completed  the  fyftem  of  mechanical  phyfio- 
logy,  which  was  begun  fome  time  before  by  Bellini 
and  Borelli  \  and  this  fyftem  maintained  its  ground  in 
defiance  of  obfervation  and  common  fenfe,  till  about 
the  middle  of  the  18th  century.  In  the  mean  time, 
however,  there  arofe  two  men,  whofe  enlarged  ideas 
and  acute  genius  induced  them  to  diffent  from  the  re¬ 
ceived  opinions  of  the  day,  and  to  think  for  themfelves. 
Thefe  were  Hoffman  and  Stahl,  who,  though  they 
did  not,  any  more  than  Boerhaave,  form  complete  or  un¬ 
objectionable  theories,  contributed  much  to  improve  our 
ideas  of  the  animal  economy. 

Hoffman  faw,  that  in  tlie  living  body  we  ought  not 
to  f’eparate  the  principle  of  vitality  from  the  general 
properties  of  matter.  He  believed  that  that  principle, 
fufceptible  in  itfelf  of  a&ivity  and  motion,  was  fufficient 
•for  all  the  occafions  and  all  the  functions  of  the  body 
which  it  animated.  The  animal  body  was  not,  in  his 
eyes,  an  hydraulical  elaftic  machine,  formed  of  folids 
and  canals,  differing  only  ih  fize,  form,  elafticity  and 
force.  He  faw,  that  if  the  lolids  a£l  upon  the  fluids, 
thefe  mitft,  in  their  turn,  read!  upon  the  folids  \  and 
that  life  could  fubfift  only  by  thefe  mutual  adlions  and 
-reaflions.  The  effential  caufe  of  life,  according  to 
Hoffman,  is  the  progreflive  motion  of  the  blood,  occa¬ 
sioned  by  the  impulfe  of  the  heart,  and  kept  up  by  the 
alternate  contractions  and  dilatations  of  the  veffels. 
Thefe  con tra£lions  and  dilatations  are  the  confequence 
of  the  force  of  an  elafticity  inherent  in  the  vafcular 
fibres,  and  this  force  is  ftill  farther  promoted  by  the 
different  ftrudlure  of  thefe  elaitic  fibres,  which  is  fuch 
that  they  can  be  penetrated  by  the  blood  and  the  ner¬ 
vous  fluid.  This  laft  fluid  he  imagined  to  be  compofed 
of  aerial  and  etherial  particles  enveloped  in  a  certain 
portion  of  a  very  pure  fubtile  lymph,  that  ferved  them 
as  a  vehicle.  By  this  fluid  the  cavities  of  the  nerves 
are  filled,  and  it  conftitutes  the  fenfitive  foul,  in  which 
refides  the  feat  of  the  paffions.  Now,  all  the  fun  Cions, 
even  thofe  which  we  attribute  to  a  fentient  principle,  are 
the  eflefl  of  phyfical  powers,  whofe  mechanifm  has, 
however,  fomething  more  fublkne  and  more  exalted 
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with  refpeC  to  the  animal  operations  than  to  others.  Htdory. 
If  all  the  nervous,  vafcular,  and  membranous  parts,  v""  v  “ 
preferve  a  moderate  degree  of  aCion,  and  a  moderate 
ftate  of  tenfion  and  relaxation,  the  folids  are  fubjeCed 
to  ofcillatory  motions  which  balance  each  other,  and 
produce  a  proper  equilibrium  in  the  fyftem.  In  this 
ftate,  all  the  operations  of  the  body  and  the  mind  take 
place  with  proper  regularity  \  and  this  happy  harmony, 
by  alluring  to  the  animal  the  entire  plenitude  of  its  ex- 
iilence,  becomes  the  foundation  of  health.  This  degree 
of  moderate  tenfion  is  always  more  or  lefs  altered  in  a 
ftate  of  difeafe.  ^ 

Little  fatisfied  with  all  the  theories  founded  on  a  grofs  of  Stahl, 
mechanifm,  and  convinced  of  their  infufficiency  to  ex¬ 
plain  the  phenomena  of  vitality,  Stahl  admitted  forces 
that  were  fomething  more  than  mechanical,  and  that 
were  direCed  by  an  intelligent  principle  which  applies 
them  to  their  deftiaed  ufes,  and  which,  by  diftributing 
them  with  a  wife  economy,  proportions  or  accommo¬ 
dates  them  to  the  different  occafions  of  the  individual. 

His  difciples  confider  Stahl  as  the  firft  modern  writer 
who  has  treated  the  fcience  of  man  on  a  general  plan, 
and  according  to  a  philofophical  arrangement  \  and  as 
his  doCrine  has  ftill  numerous  advocates  in  the  medical 
fchools  of  France,  we  fhall  be  fomewhat  more  particu¬ 
lar  on  it  than  on  that  of  Hoffman. 

In  determining  the  limits  between  medicine  and  the 
other  phyfical  fciences,  Stahl  commences  with  feparat- 
ing  from  the  former  all  thofe  principles  which,  though 
true  in  themfelves,  have  no  relation  to  the  nature  of  that 
fciencc,  which  he  confiders  as  originating  in  obfervation 
alone.  The  knowledge  of  the  phyfical  ftate  of  the  ani¬ 
mal  body  cannot,  he  thinks,  throw  any  light,  either  on 
the  injuries  to  which  it  is  expofed,  or  on  the  means  of 
preventing  or  removing  them.  Confequently  it  is  of 
little  ufe  in  medicine,  and  has  no  right  to  govern  an  art, 
the  objedl  of  which  is,  to  remedy  thofe  injuries  that 
threaten  the  human  body.  He  proves  that  living  bodies 
are  freed  from  the  neceffary  laws  of  mechanics,  becaufe 
all  their  actions  tend  to  one  common  end  — an  end  which 
embraces  the  whole  chain  of  the  movements  effential  to 
life,  and  the  means  eftablifhed  for  its  prefervation.  The 
human  body,  by  means  of  this  mixture  of  mechanical 
and  vital  powers,  tends  naturally  to  lelf-deftruflion  \  but, 
on  the  other  hand,  the  organic  ftru£lure  to  which  is  at¬ 
tached  the  exercife  cf  the  actions  peculiar  to  the  human 
fpecies,  is  founded  on  this  mixture.  It  is  therefore  ne¬ 
ceffary  that  the  body  fhouid  be  in  a  ftate  of  refilling  this 
tendency,  in  order  that  it  may  be  fuftained ;  and  as  the 
corruptibility  inherent  in  its  nature,  purfucs  it  through 
every  period  of  its  exiftence,  the  oppofing  nclion  necef¬ 
fary  to  prevent  the  corruption  from  taking  place,  mu  ft 
alfo  be  exercifed  without  intermiflion.  It  is  this  pre¬ 
ferring  action  that  conftitutes  the  effence  of  life. 

The  prefervation  of  the  body  is  indeed  effeded  by  a 
fort  of  mechanical  a&ion  ;  it  requires  the  corporeal  or¬ 
gans  as  its  inftruments,  and  it  depends  on  different  co- 
exiftent  and  fucceffive  a£lions.  Health  is  the  refult  of 
that  juft  conformation  of  the  organs  which  enables  them 
to  perform  their  functions  with  eafe. 

The  exa£l  conformity  which  fubfifts  between  the 
ftru&ure  of  each  organ,  and  the  fun&ions  it  is  deftined 
to  perform,  demonftrates  to  the  philofophical  eye  an  in¬ 
telligent  and  wife  principle,  that  in  the  formation  of 
organized  bodies  dire£ls  and  preferibes  every  thing  in 
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Hiftory.  the  manner  moft  favourable  to  the  end  which  it  pro- 
'V~j  p0fes>  ^  fpeculatjve  metaphyfician,  accuflomed  to 
tvander  over  the  field  of  abflradion,  to  enlarge  the 
fphere  of  his  intellectual  notions,  to  transform  lenfible 
objeCts  into  ideas,  this  author  could  never  perfuade  him- 
felf  that  a  being  could  not  proportion  and  adapt  its  or¬ 
gans  to  the  operations  they  are  to  perform,  without  pof- 
lefiing  a  knowledge  of  thefe  operations,  and  having  al¬ 
ready  exercifed  a  judgment  with  refpeCt  to  them.  It  is 
from  this  that  he  confounds  the  principle  of  life  with  the 
thinking  foul,  which  being  inceffantly  prefen t  in  every 
part  of  the  body,  direds  and  dilpofes  them  according  to 
its  own  views,  and  to  the  end  that  it  propoles  in  the  con¬ 
tinual  developement  of  the  aCtions  it  is  to  conduCl. 

The  formation,  the  ItruClure,  duration  and  move¬ 
ments  of  the  body,  do  not  belong  peculiarly  to  it,  as  it 
is  only  a  pafiive  fubjed  on  which  the  foul  imprefies  and 
realifes  the  idea  of  the  phenomena  that  lire  has  con¬ 
ceived.  Every  thing  is  derived  from  the  union  of  the 
body  with  the  aCtive  forefeeing  principle,  which  governs, 
according  to  fpecial  law’s,  thole  phenomena  which  are 
more  particularly  vital,  and  which  are  moll  indepen¬ 
dent  of  the  will.  The  immediate  aClion  of  this  latter 
faculty  does  not  require  the  afliftance.  of  any  other  fub- 
llance.  The  intervention  of  an  intermediate  principle 
would  be  there  fuperfiuous  }  and  Stahl  rejeCls  that  of  the 
animal  fpirits,  which  had  been  introduced  to  explain  the 
mechanifm  of  vitality,  and  which,  by  overcharging  the 
fcience,  embarralfes  it  with  a  ufelefs  hypothelis. 

Two  faculties  are  fufficient  for  the  foul  to  aCl  upon 
the  body,  and  to  preferve  it  in  a  living  (late,  viz.  thofe 
of  fenfe  and  motion.  By  the  former  the  animal  learns 
to  know7  the  properties  of  the  objeCts  by  which  he  is  fur- 
rounded,  or  in  which  he  is  interelted,  and  to  eflimate 
the  relations  that  fublilt  between  thefe  objeCls  and  him- 
felf  y  the  latter  produces  the  motion  of  the  whole  ma¬ 
chine,  and  determines  all  the  changes  of  fituation  which 
it  has  to  undergo  in  its  whole,  and  in  its  parts. 

The  faculty  of  fenfation  has  two  modifications,  rela¬ 
tive  to  the  two  kinds  of  knowledge  which  the  foul  may 
receive  by  means  of  that  function.  Thq  firfl  of  thefe 
relides  in  the  organs  of  fenfe,  and  is  adapted  to  external 
objects  -y  the  fecond  eilablifhes  its  feat  in  the  interior  or¬ 
gans,  and  refers  to  objeds  that  are  within,  or  ideas. 
Sometimes  the  moving  powTer  enveloped  in  the  mufcular 
fyltem  is  difplayed  by  the  fenfible  actions  that  regulate 
the  polition  of  the  body  with  refped  to  the  objects  of  ther 
imiverfe,  of  which  it  makes  a  part  \  fometimes  concen-. 
trated  within  thefe  organs,  it  excites  inteltinal  motions, 
which  maintain  among  their  conflituent  parts,  thofe  re-, 
lations,  and  that  equilibrium,  which  are  neceffary  to  pre¬ 
ferve  the  healthy  Hate,  confiltence,  and  tone  of  each  or¬ 
gan.  The  mufcular  apparatus  is  fubfervient  to  the  ex- 
ercife  of  the  fenfes  •,  and  the  different  motions  which  it 
impreffes  on  the  body,  for  the  purpofe  of  tranfporting  it 
towards,  or  to  a  diitance  from,  certain  objects,  are  al¬ 
ways  determined  by  the  convenience  or  inconvenience 
wliich  the  body,  by  means  of  the  fenfes,  experiences 
from  thofe  objects.  The  tonic  motion,  determined  by 
the  confufed  ideas  of  the  principle  of  life,  is  difplayed 
in  the  moil  hidden  organic  parts,  in  the  moil  perfect  re- 
pofe  and  profound  filence  of  the  voluntary  movements. 

The  foul  gives  to  its  organs  the  difpofition  that  is  fa¬ 
vourable  to  the  fenfations  it  wifhes  to  receive,  by  virtue 
of  the  judgement  thajt  it  exerts  refpeding thefe  fenfations, 


before  it  has  experienced  them.  This  judgement  is  ex-  Hitter?, 
erted  on  the  relations  between  the  objeds  that  excite 
thefe  imprefiions,  and  the  adual  Hate  of  the  body  ;  and 
it  is  the  intuitive  knowledge  of  thefe  relations  that  deter¬ 
mines,  in  all  their  infinitely  diverfified  fhades,  the  plea- 
fur  e  or  the  pain  which  the  animal  experiences  from  the 
objeds  that  iurround  it. 

Stahl  regards  the  excretions  as  the  means  employed 
by  nature  to  counterad  the  natural  tendency  of  the  body 
towards  putrefadion.  He  believes  that  the  animal  hu¬ 
mours  are  exceedingly  difpofed  to  thicken,  and  that  the 
circulation  of  the  blood  is  the  means  made  ufe  by  nature 
to  keep  up  their  original  fluidity.  One  of  the  caufes 
that  moil  favour  the  tendency  of  the  humours  to  putre¬ 
fadion,  is  plethora ,  to  w  hich  nature  oppofes,  fometimes 
the  motion  of  the  folids  that  diflribute  the  blood }  fometimes 
the  hemorrhagic  fluxes  which  unload  the  vafcular  fyilem. 

Thefe  latter  opinions  are  the  principal  foundations  of 
what  has  been  called  the  humoral  pathology ,  which  pre¬ 
vailed  fo  long  in  moil  of  our  medical  ichools,  and  which, 
with  certain  modifications  is  ftill  maintained  in  many  parts 
of  the  continent.  ^ 

The  favourable  impulfe  given  to  phyiical  fcience  in  Of  Haller- 
general,  by  the  philofophical  writings  of  Bacon  and 
Newton,  extended  itfelf  at  length  to  phyfiology  ;  and 
phyfiological  waters  became  convinced  that  it  was  bet¬ 
ter  to  colled  and  arrange  the  fads  that  related  to  the 
economy  of  living  beings,  than  to  frame  hypothetical  fy- 
flems  concerning  them.  The  honour  of  forming  a  ra¬ 
tional  digeil  of  the  phenomena  of  the  animal  economy 
was.referved  for  Haller,  who  perceived  the  importance 
of  affembling  under  one  view7,  the  experiments,  fads,  and 
obfervations  of  preceding  writers,  and  of  fubflituting 
them  in  the  place  of  hypothetical  reafonings.  He  traced 
the  plan  of  the  immenfe  edifice  that  he  defigned  to  con- 
fir  ud  in  his  Fir/}  Lines  of  Physiology ,  and  executed  it  on 
a  grand  and  extenfive  fcale,  in  his  FJementSy  in  which  he 
has  brought  together  into  a  body  of  dodrine,  as  complete 
as  could  be  expeded  in  his  time,  all  the  materials  of  the 
fcience.  He  perceived  the  inconvenience  of  a  too  ffrid 
application  of  the  lawrs  of  mechanical  philofophy  to  the 
living  fvflem.  He  admitted  an  adive  force,  which  he 
confidered  as  peculiar  to  the  animal  body,  viz.  irritabili¬ 
ty,  w  hich  contains  the  reafon  or  the  experimental  caufe  of 
mufcular  motion.  He  maintained  that  irritability  fhould 
never  be  confounded  with  fenfibility,  and  that  the  irritable 
fibre  differs  as  much  from  the  fenfible  fibre,  as  thefundion 
of  motion  from  that  of  fenfation.  Laflly,  in  his  Opera  ML 
noray  he  lays  down  many  new  and  important  points  of  doc¬ 
trine  refpeding  the  flrudureofour  organs,  and  the  mecha- 
nifm  of  our  fundions  j  and  he  relates  a  number  of  expe¬ 
riments  made  on  living  animals,  for  the  purpofe  of  draw¬ 
ing  from  nature  the  fecret  of  thofe  phenomena  which  (lie 
appears  moil  defirous  to  conceal.  We  owe  to  Haller 
fome  curious  refearches  refpeding  the  formation  of  bone, 
and  the  produdion  of  callus,  as  well  as  fome  important 
elucidations  of  the  manner  in  which  the  embryo  con¬ 
tained  in  the  egg  is  developed,  and  paffes  through  the 
fuccefiive  flages  of  its  organization.  He  has  left  us 
many  experiments  and  details  refpeding  the  flrudure  of 
the  heart,  the  circulation  of  the  blood,  and  the  pulfaticn 
of  the  arteries  }  on  the  mechanifm  of  the  ribs,  and  the 
adion  of  the  intercoflal  raufcles  during  refpiration  ;  on 
the  differences  between  the  fenfible  and  irritable  organs  my 
on.  the  adio.n  of  the  brain  and  nerves, 
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Hiftory.  The  latter  half  of  the  18th  century  is  remarkable  for 
many  able  phyfiologifts,  who  will  be  admired  by  pofte- 
rity,  either  for  the  acutenefs  of  their  genius,  or  the  im¬ 
portant  improvements  that  they  have  made  in  the  fciencc. 
We  may  mention  the  names  of  Bordeu,  La  Gaze,  Bon¬ 
net,  Vicq  d’Azyr,  Bichat,  Dumas,  and  Cuvier  in 
France  ;  of  Fontana  and  Spallanzani  in  Italy,  and  of 
Whytt,  Cullen,  Brown,  and  Darwin  in  Britain.  We 
cannot  pretend  to  enumerate  all  the  opinions  and  difco- 
veries  of  thefe  celebrated  men,  but  mud  content  our- 
felves  with  giving  a  {ketch  of  the  three  rival  fyftems  of 
Cullen,  Brown,  and  Darwin,  and  a  brief  outline  of  the 
^  opinions  of  Bichat. 

Of  Cullen.  The  phyfiological  fyftem  of  Cullen  was  founded  chiefly 
on  that  of  Hoffman.  He  placed  the  principle  of  the 
whole  animal  economy  in  the  movement  of  the  vital 
folids,  regulated  by  the  fundamental  laws  of  the  ner¬ 
vous  fyflem.  This  notion  of  the  vital  folids,  according 
to  him,  originates  in  the  nerves,  and  being  almoft  always 
united  in  the  fenforium ,  is  eafily  tranfmitted  from  one 
nervous  part  to  another,  as  long  as  the  medullary  fub- 
ifance  of  the  nerves  continues  in  its  natural  date  of  life 
and  continuity.  The  contraction  of  the  moving  fibres 
conneCted  with  the  fenfible  organs  through  the  medium 
of  the  brain,  is  the  direCl  effeCt  of  a  movement  that 
commences  with  thofe  objects.  It  is  on  the  contractility 
inherent  in  the  moving  fibres,  excited  by  their  own  ex- 
tenfion,  by  the  application  of  various  dimuli,  and  often 
by  the  immediate  influence  of  the  animal  or  nervous 
powers,  that  all  the  phyfical  a&ions  of  a  living  being 
depend.  He  regards  this  contra&ile  force  as  didindt 
from  all  thofe  which  are  poffeffed  by  the  fimple  folid, 
and  the  inorganic  eladic  parts  of  the  body. 

Of  the  theory  of  Brown,  we  have  given  a  fufficient 
48  detail  under  his  life,  and  need  not  repeat  it  here. 

Of  Darwin.  It  is  not  eafy  to  give  a  compendious  view  of  the  fy- 
dem  of  Dr  Darwin,  that  fhall  be  intelligible  to  thole 
who  have  not  examined  his  celebrated  work,  the  Zoo- 
nomia  ;  but  we  fhall  endeavour  to  give  as  brief  and  per- 
fpicuous  an  account  of  it  as  poflible.  It  is  necelfary  fird 
to  notice  the  deferiptions  given  of  the  terms  to  be  em¬ 
ployed,  which  are  as  follows. 

The  immediate  organs  of  fenfe  are,  by  Dr  Darwin, 
aiTerted  to  confid,  like  the  mufcles,  of  moving  fibres. 
The  contractions  of  the  mufcles  and  of  the  organs  of 
fenfe,  are  comprehended  under  what  are  called  fibrous 
motions ,  in  contradidindlion  to  the  fenforial  motions ,  or 
the  changes  which  occafionally  take  place  in  the  fenfo- 
rium.  By  this  latter  term  is  underdood,  not  only  the 
medulla  of  the  brain  and  nerves,  but  alfo  at  the  fame 
time  that  living  principle  or  fpirit  of  animation ,  which 
relides  throughout  the  body,  and  which  we  perceive 
only  in  its  effeCts.  An  idea  is  defined  to  be  a  motion 
of  the  fibres  of  fome  immediate  organ  of  fenfe ;  and 
hence  is  frequently  termed  alfo  a  fenfual  motion .  Per¬ 
ception  comprehends  both  the  fibrous  motion  or  idea, 
and  the  attention  to  it.  When  the  pain  or  pleafure  arif- 
ing  from  this  motion  and  this  attention  produces  other 
fibrous  motion,  it  is  termed  fenfation  ;  thus  limiting  this 
term  to  an  aCHve  fenfe.  Ideas,  not  immediately  excited 
by  external  objects,  but  which  recur  without  them,  are 
termed  either,  i .  Ideas  of  recollection,  as  when  we  will 
to  repeat  the  alphabet  backwards  ;  or  2.  Ideas  of fuggef- 
iion,  as  when  we  repeat  it  forwards,  A  fuggedin#  B^  B 
fuggeding  C,  &c.  from  habit.  6  ’ 


After  mentioning  a  number  of  experiments  to  prove 
the  fibrous  motions  of  the  organs  of  fenfe,  Dr  Darwin  1 
proceeds  to  lay  down  the  following  laws  of  animal  cau- 
fation. 

1.  The  fibres  which  conditute  the  mufcles,  and  or¬ 
gans  of  fenfe,  poflefs  a  power  of  contraction.  The  cir- 
cumdances  attending  the  exertion  of  this  power  of  contrac¬ 
tion  conditute  the  laws  of  animal  morion,  as  the  circum- 
dances  attending  the  exertion  of  the  power  of  attraction 
conditute  the  lawrs  of  inanimate  matter. 

2.  The  Jpirit  of  animation  is  the  immediate  caufe  of 
the  contraction  of  animal  fibres.  It  refides  in  the  brain 
and  nerves,  a«d  is  liable  to  general  or  partial  diminution 
Or  accumulation. 

3.  The  dimulus  of  bodies  external  to  the  moving  or¬ 
gan  is  the  remote  caufe  of  the  original  contractions  of 
animal  fibres. 

4.  A  certain  quantity  of  dimulus  produces  irritation, 
which  is  an  exertion  of  the  fpirit  of  animation  exciting 
the  fibres  to  contraction. 

5.  A  certain  quantity  of  contraction  of  animal  fibres, 
if  it  be  perceived  at  all,  produces  pleafure  ;  a  greater  or 
lefs  quantity  of  contraction,  if  it  be  perceived  at  all,  pro¬ 
duces  pain .  Thefe  conditute  fenfation . 

6.  A  certain  quantity  of  fenlation  produces  defre  or 
averfon.  Thefe  conditute  volition . 

7.  All  animal  motions  which  have  Occurred  at  the 
fame  time  or  in  immediate  fucceflion,  become  fo  connect¬ 
ed,  that  when  one  of  them  is  reproduced,  others  have  a 
tendency  to  accompany  or  fucceed  it.  When  fibrous 
contractions  fucceed  or  accompany  other  fibrous  contrac¬ 
tions,  the  connection  is  termed  affociation  ;  when  fibrous 
contractions  fucceed  fenforial  motions,  the  connection  is 
termed  caufation  ;  when  fibrous  and  fenforial  motions  re¬ 
ciprocally  introduce  each  other,  it  is  termed  catenation 
of  animal  motions .  All  thefe  connections  are  faid  to  be 
produced  by  habit  ;  that  is,  by  frequent  repetition. 
Thefe  laws  of  animal  caufation  are,  according  to  our 
author,  evinced  by  numerous  faCts,  which  occur  in  our 
daily  exertions,  and  are  employed  by  him  to  explain  the 
difeafes  and  decay  of  the  animal  fydem. 

The  four  fenforial  powers,  upon  which  all  the  aCtions 
or  motions  depend,  are  thus  characterized  : 

Irritation  is  an  exertion  or  change  of  fome  extreme 
part  of  the  fenforium,  prefiding  in  the  mufcles  or  organs 
of  fenfe,  in  confequence  of  the  appulfes  of  external 
bodies. 

Senfation ,  is  an  exertion  or  change  of  the  central  parts 
of  the  fenforium,  or  the  whole  of  it,  beginning  in  fome  of 
thofe  extreme  parts  of  it,  which  refide  in  the  mufcles  or 
organs  of  fenfe. 

Volition  is  an  exertion  or  change  of  the  central  parts 
of  the  fenforium,  or  of  the  whole  of  it,  terminating  in 
fome  of  thofe  extreme  parts  of  it  which  refide  in  the  muf¬ 
cles  or  organs  of  fenfe. 

Affociation  is  an  exertion  or  change  of  fome  extreme 
part  of  the  fenforium,  refiding  in  the  mufcles  or  organs 
of  fenfe,  in  confequence  of  fome  antecedent  or  attendant 
fibrous  contractions. 

To  thefe  four  faculties  correipond  fo  many  chiles  of 
fibrous  contractions,  named  irritative,  fenftive ,  voluntas 
ry,  and  officiate.  But  all  mufcular  motions,  and  all 
ideas,,  are  originally  irritative,  and  become  cauiable  by 
fenfation  and  volition  from  habit,  i.  e.  becaufe  pleafure 
ox  pain,  or  defre  ox  averfon,  ha  ve  accompanied  them  ; 
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Hi  fiery.  thofe  ideas  or  mufcular  motions  which  have  been  fre- 
— \ w  quently  excited  together,  ever  afterwards  have  a  tenden¬ 
cy  to  accompany  each  other. 

Of  thefe  motions  the  ajjociate  feem  mofc  to  have  ex¬ 
cited  Dr  Darwin’s  attention.  He  divides  them  into 
three  kinds  ;  irritative  ajfociations ,  as  when  any  part  of 
the  extracted  heart  of  a  frog  is  irritated  by  pundure, 
the  whole  heart  contrads  regularly  *,  fenfitive .  ajfocia - 
»  tions,  or  the  trains  or  tribes  of  motions  eflablifhed  by 
pain  or  pleafure }  and  voluntary  ajfociations ,  or  thofe  pro¬ 
duced  by  volition. 

The  activity  of  this  power  of  volition  is  fuppofed  to 
form  the  great  difference  between  man  and  the  brute 
creation  \  the  means  of  producing  pleafure  and  avoiding 
pain  given  to  man  by  this  power  being  denied  to 
brutes. 

Correfponding  to  thefe  four  claffes  of  motions,  there 
are  four  claffes  of  ideas  ;  irritative ,  preceded  by  irrita¬ 
tion  \  fenjitive ,  preceded  by  the  fenfation  of  pleafure 
or  pain  \  voluntary ,  preceded  by  voluntary  exertion  ; 
and  officiate,  preceded  by  other  ideas  or  mufcular  mo¬ 
tions. 

It  has  been  obferved  in  Hudibras  that 
u  . - A  rhetorician’s  rules 


Serve  nothing  but  to  name  his  tools.” 

So  we  find  that  a  confiderable  part  of  Darwin’s  work  is 
taken  up  in  eftahlilhing  the  new  meaning  which  he  at¬ 
taches  to  terms  well  underftood  and  long  adopted. 

We  cannot  enter  more  fully  at  pxefent  into  the  opi¬ 
nions  of  the  Zoonornia,  but  we  fhall  have  occafion  to 
notice  feme  of  them  in  the  fucceeding  part  of  this  ar¬ 
ticle. 

Bichat’s  fyflem,  which  has  made  fo  much  noife  on  the 
continent,  is  chiefly  founded  on  the  divifion  of  life  into 
rangement  tw0  kinds,  organic  and  animal ;  the  former  of  which  is 
of  Bichat,  common  td  all  organized  beings,  while  the  latter,  as  its 
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name  imports,  is  peculiar  to  animals.  Each  of  thefe 
two  kinds  of  life  may  be  confidered  as  compofed  of  two 
orders  of  fundions,  which  fucceed  each  other  in  an 
inverfe  order.  The  firfl  of  thefe  ferics  in  animal  life 
commences  with  external  objeds,  and  proceeds  towards 
the  brain  }  the  fecond  begins  in  the  brain,  and  is  thence 
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propagated  to  the  organs  of  motion  and  voice.  In  the  Hiftory; 
firil  order  of  functions,  the  animal  is  paflive  ;  in  the  fe- 
cond  he  is  active.  External  objects  a£t  on  the  body: 
through  the  medium  of  the  firfl  )  by  the  fecond,  the  body 
reads  on  external  objeds. 

Two  kinds  of  motion  take  place  in  organic  life.  In 
the  firfl  the  formation  of  the  body  is  conflantly  going 
on  \  in  the  fecond  there  is  a  conilant  decompolition  : 
hence  the  elements  of  the  body  are  continually  chang¬ 
ing,  while  the  organization  continues  the  fame.  Orga¬ 
nic  life  is  accommodated  to  the  continual  circulation  of 
matter.  The  one  order  of  fundions  allimilates  to  the 
nature  of  the  animal,  the  nutritious  particles  received 
into  the  fyilem  ;  the  other  rejeds  what  is  ufelefs,  or  is 
fo  much  altered  as  to  become  noxious.  The  affimilat- 
ing  order  of  fundions  confifls  of  digeflion,  circulation, 
refpiration,  and  nutrition  )  all  of  which  proceffes  the 
matter  received  into  the  body  muff  undergo,  before  it 
can  become  a  part  of  the  animal  lubflance.  When  it 
has  for  fome  time  conflituted  a  part  of  the  body,  it  is 
taken  up  by  abforption,  conveyed  into  the  circulation, 
and  thrown  out  thence,  by  cutaneous  or  pulmonary^  ex¬ 
halation,  or  by  fome  other  emundories.  Hence,  the 
fecond  order  of  organic  fundions,  or  difafiimikting » 
fundions,  confiil  of  abforption,  circulation,  exhalation,  > 
fecretion,  and  excretion.  The  brain  is  the  centre  of 
animal  life  ;  the  heart  of  organic  life . 

Bichat  confiders  the  proper  balance  of  life  to  be  pre- 
ferved  by  the  proportion  which  exifts  between  the  ac-* 
lion  of  furrounding  bodies,  and  the  readion  of  the  fy¬ 
flem.  This  readion  is  greateft  in  youth,  hence  the 
principle  of  life  is  at  that  time  in  excefs.  It  is  leaft  in 
old  age,  and  then  the  vital  principle  is  defedive.  The 
meafure  of  life  is  therefore  the  difference  which  exifts 
between  the  efforts  of  external  powers  to  overturn  life, 
and  the  internal  refiffance  to  flipport  it.  The  excefs  of 
the  former  {hows  the  w’eaknefs  of  life  j  that  of  the  latter 
indicates  its  llrength. 

The  following  table  exhibits  Bichat’s  diftribution  of 
he  organs,  or,  as  he  calls  them,  appareils ,  belonging  to 
animal  and  organic  life ,  and  to  generation ,  which  is 
common  to  both. 
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I.  Organs  or  Animal  Life. 

1  .  ,  f  1.  The  bones  and  their  dependances. 

1.  Locomotive ,  j-  including  ^  'fhe  mufctes  and  their  dependances. 

2.  Vocal ,  including  the  larynx  and  its  dependances. 


3.  External  Jenfi-  7;nclud; 
tive,  J  & 


f  1.  The  eye. 

I  2.  The  ear. 

3.  The  noftrils. 


|  4.  The  tongue. 

1 5.  The  {kin  and  its  dependances. 


|,;Tj,eb™n 

’-1  including 


and  its  membranes. 
marrow7  and  its  membranes. 


5.  ConduBing fen¬ 
fation  and  mo 

.  tion. 


The  cerebral  nerves. 

The  nerves  of  the  ganglia . 
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II.  Organs  of  Organic  Life. 
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1.  Digejlhe ,  -  including 
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Refpiralory ,  ^.including  ^ 


1 


3.  Circa  fa  toryy  V  including 

4.  Abforbent ,  ^  including 

1 

5.  Secretory ,  >  including 
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The  mouth. 

The  pharynx  and  cefophagus . 

The  ftomach. 

The  fmall  inteftines. 

The  large  inteftines. 

The  peritonecum  and  epiploon . 

1.  The  trachea. 

2.  The  lungs  and  their  membranes. 

The  heart  and  its  membranes. 

The  arteries. 

.  The  veins  of  the  general  fyftem. 

.  The  veins  of  the  abdominal  fyftem. 

,  The  abforbent  glands. 

,  The  abforbent  vefTels. 

,  The  lachrymal  duts. 

,  The  falivary  and  pancreatic  duts. 

.  The  biliary  and  fplenic  duts. 

.  The  urinary  paffages. 

III.  Organs  of  Generation. 


f  1.  Male. 

5  \  2.  Female. 

|  3.  Produced  by  this  7  deluding 
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1 .  The  membranes  and  placenta* 

2.  The  foetus. 


Recapitula-  We  have  now  taken  fuch  a  view  of  the  progreftive 
tion.  ft  ate  of  phyfiologlcal  fcience,  as  we  deemed  confiftent 

with  the  nature  and  extent  of  this  article.  It  has 
taught  us  that  the  prevailing  fpirit  of  every  age  has  had 
a  marked  influence  on  the  jprodutions  both  of  art  and 
v  fcience  that  have  appeared  during  that  period  ;  and  that 
phyfiology  has  always  been  impreffed  with  the  charac¬ 
ter  of  the  fcience  that  was  moft  prevalent  at  any  parti¬ 
cular  period.  While  the  dotrines  of  Ariftotle  pre¬ 
vailed  in  the  fchools,  phyfiology  never  extended  beyond 
the  bounds  that  had  been  fet  to  it  by  Galen  j  and  the 
belief  in  occult  qualities  univerfally  prevailed.  When  a 
tafte  for  metaphyfical  fpeculations  began  to  gain  ground, 
this  fcience  was  given  over  to  the  moft  abftrat  lubtili- 
ties  and  abfurd  fitions.  When  Des  Cartes  had  re¬ 
formed  the  principles  of  the  ancient  philofophy,  the 
ftudy  of  the  animal  economy,  like  all  the  other  branches 
of  phyfics,  was  fettered  by  the  trammels  of  the  Carte- 
fian  dotrines.  After  the  genius  of  philofophers  was 
directed  to  chemiftry,  phyfiology  alfo  took  a  chemical 
turn,  which  it  quitted  only  to  take  a  new  direction  point¬ 
ed  out  to  it  by  the  tafte  for  mathematics  and  mechanical 
philofophy,  which  prevailed  among  all  the  literary  at 
the  end  of  the  17th  and  beginning  of  the  1 8th  century  \ 
and  now  that  the  ftudy  of  chemiftry  is  become  fo  gene¬ 
ral,  we  fee  that  phyfiologifts  are  for  reducing  the  func¬ 
tions  of  the  animal  economy  to  the  analytical  and  fyn- 
thetical  operations  of  the  laboratory,  and  converting  the 
living  body  into  a  furnace  where  a  conftant  combuftion 
is  going  on  while  life  remains. 

We  are  now  to  enter  on  the  phenomena  of  life,  and 
the  functions  of  organized  beings  ,  and  here  we  mull 
premife,  that  in  our  illuftration  of  thefe  phenomena  and 
fundtions  we  ftiall  occafionally  refer  to  every  clafs  of 


living  creatures  ,  it  being  our  object  rather  to  give  a 
comparative  view  of  phyfiology  in  general,  than  to  con¬ 
fine  our  remarks  to  the  human  economy  in  particular. 

Indeed  much  of  the  phyfiology  of  man  has  already  been 
given  under  Anatomy  and  Medicine  *,  and  of  that  of 
the  inferior  animals,  we  have  treated  of  the  phyfiology 
of  the  order  Ccte  under  Cetology  ;  of  that  of  Reptiles 
under  ErpETOLOGY  •,  of  that  of  Fijbes  under  ICHTHYO¬ 
LOGY  j  of  that  of  Serpents  under  Ophiology. 

Chap.  I.  Of  the  General  Phenomena  of  Life. 
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When  we  take  a  general  view  of  the  objets  of  na-  General 
ture,  we  fee  that  they  differ  from  each  other  in  many  l<lea  of  kfe. 
important  particulars,  and  we  foon  find  that  they  may 
be  conveniently  divided  into  two  great  claffes ;  one 
capable  of  growth,  nourifhment,  and  reproduction  •,  the 
other  not  fufceptible  of  thefe  changes.  We  perceive 
that  all  thofe  fubftances  which  are  found  in  the  bowels 
of  the  earth,  and  many  of  thofe  which  appear  upon  its 
furface,  continue  for  an  indefinite  time  in  the  fame  cir- 
cumftances,  until  they  are  acted  on  by  each  other,  when 
they  undergo  certain  changes  which  entirely  alter  their 
nature  and  former  properties. 

Sulphur,  in  its  natural  ftate,  is  a  folid  fubftance  info- 
luble  in  water,  and  poffefling  little  activity  when  ap¬ 
plied  to  the  human  {kin  5  but  if  it  be  fubjected  to  the 
action  of  heat,  in  contact  with  atmofpheric  air,  or  any 
other  gas  containing  oxygen,  it  becomes  a  fluid,  very 
mifcible  with  water,  and  of  a  moft  corrofive  quality, 
namely  fulphuric  acid.  The  hydrogenous  gas  found  in 
the  upper  part  of  mines,  would  remain  for  ever  uncom¬ 
bined  with  the  oxygenous  gas  which  forms  part  of  the 
atmofphere  in  which  it  floats,  were  it  not  fubjeted  to 
the  action  of  caloric,  or  eletricity  in  a  very  concentrat- 
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General  cd  Hate  5  but  as  foon  as  either  of  thefe  agents  comes  in 
ofLifeCna  conta^  the  mechanical  mixture  of  gafes,  a  com¬ 
bination  takes  place,  attended  with  a  tremendous  ex- 
plofion,  and  the  hydrogenous  gas  difappears. 

We  find  that  all  the  bodies  to  which  we  give  the 
name  of  minerals,  poffefs  no  power  in  themfelves  which 
can  enable  them  to  refill  the  operation  of  external  a- 
gents ;  each  individual  of  them  is  compofed  of  a  fmall 
number  of  principles,  and  their  texture  appears  to  be  •> 
made  up  of  independent  particles.  Every  other  body  \ 

in  nature,  comprehending  the  almoft  infinite  variety  of 
plants  and  animals,  though  under  certain  circumllances 
fubje£l  to  the  fame  changes  which  take  place  among 
minerals,  have,  when  thefe  circumllances  do  not  exifl, 
an  innate  property  by  which  they  are  enabled  to  refill 
the  produ&ion  of  thefe  changes.  They  do  indeed 
undergo  certain  alterations,  but  by  thefe  their  original 
habit  and  eflential  properties  are  not  changed.  From 
the  time  that  a  plant  fprings  from  the  feed,  till  it  ceafes 
to  vegetate,  it  is  perpetually  receiving  an  acceflion  of 
new  matter,  and  giving  out  a  part  of  its  former  compo- 
fition  :  but  the  new  matter  is  alhmilated  to  it,  and  be¬ 
comes  a  part  of  the  plant  j  the  identity  of  the  plant  is 
preferved,  though  its  component  parts  are  perpetually 
changing.  The  fame  in  a  llill  higher  degree  takes  place 
in  animals.  The  individuals  of  this  latter  clafs,  com¬ 
prehending  plants  and  animals,  poffefs  peculiar  flru&ure, 
very  different  from  that  of  the  former.  Their  texture 
is  fibrous,  and  the  fibres  arranged  and  interwroven,  fo  as 
to  form  parts  called  organs,  by  means  of  which  they 
carry  on  certain  operations  or  funBions  necelfary  for 
their  prefervation,  or  for  the  reprodu£lion  of  the  fpecies. 

Hence  thefe  have  been  called  organised  bodies,  while 
the  others  have  been  denominated  brute  or  inorganic 
matter.  See  NATURAL  Hiftonj ,  N°  7. 

The  component  principles  of  .  organized  beings  are 
much  more  numerous  in  each  individual  than  thofe  of 
inorganic  matter,  though  their  abfolute  number  in  the 
former  clafs  is  fmaller  than  in  the  latter.  In  order  to 
prefent,  under  a  compendious  point  of  view,  the  di- 
ftinguifhing  chara&eriflics  of  thefe  two  claffes  of  beings, 
we  fliall  give  the  following  table. 
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The  differences  that  are  found  to  prevail  between  Effe/ts  of 
organized  beings  and  inorganic  matter,  have  always  life, 
been  attributed  to  fomething  of  a  fuperior  nature,  called 
vitality  or  life.  This  term  life  forms  one  of  thofe  fim- 
ple  ideas  which  it  is  difficult  to  define,  and  as  all  un¬ 
derhand  the  meaning  of  the  expreffion,  a  definition  is 
the  lefs  neceffary ;  but  if  it  be  required,  it  cannot  be  ex- 
preffed  more  accurately  than  in  the  language  ©f  Bichat, 
who  calls  life  the  fum  of  thofe  funBions  which  reff 
death.  In  fhort,  life  is  bell  deferibed  by  the  effects  pro¬ 
duced  on  a  body  while  it  refides  in  it,  contrafted  with 
thefe  appearances  which  take  place  in  the  fame  body 
when  life  is  no  longer  prefent.  ^ 

One  of  the  mofl  general  effe£ls  of  the  prefence  of  lifeRefiftance 
is,  as  we  have  faid,  the  refiflance  which  living  beings t0  chernic^ 
are  by  it  enabled  to  oppofe  to  the  operation  of  externalchan*e’ 
agents  \  and  this  is  mofl  remarkably  feen  with  refpeft  to 
temperature.  Every  living  being  pofieffes,  in  a  greater 
or  lefs  degree,  the  pow'er  of  preferving  nearly  an  uni¬ 
form  temperature,  which  is  always  a  few  degrees  great¬ 
er  than  that  of  the  medium  in  'which  it  lives.  In 
plants,  this  powrer  feems  to  exifl  but  in  a  low  degree. 

Some  of  the  lowTer  animals  which  inhabit  the  air,  parti¬ 
cularly  infefls,  poffefs  it  much  more  completely.  The 
great  heat  generated  in  a  hive  of  bees  is  a  familiar  il- 
lullration  of  this.  In  birds  this  property  is  very  re¬ 
markable,  the  heat  of  their  bodies  being  greater  than 
that  of  any  other  fpecies  of  animals.  The  heat  of  fifhes, 
worms,  and  of  mofl  reptiles,  very  little  exceeds  the 
temperature  of  the  medium  in  which  they  refide  y  but 
when  the  wrater  in  which  fifhes  live  is  frozen,  they  are 
capable  of  refilling,  for  a  long  time,  the  confequences 
of  the  diminifhed  temperature.  The  power  which  ma¬ 
ny  animals  poffefs  of  refilling  high  degrees  of  heat  with¬ 
out  any  confiderable  increafe  of  their  own  temperature, 
feems  flill  more  remarkable,  and  probably  led  to  the 
fable  of  the  falamander,  which  wras  fuppofed  able  to  en¬ 
dure  the  heat  of  fire,  and  even  extinguifh  it,  when 
thrown  in  for  that  purpofe.  ^ 

Life  feems  to  pervade  almofl  every  part  of  a  living  Degrees  of 
being.  In  animals,  every  part  except  the  cuticle,  hair,  vitality, 
and  nails,  exbibitmarks  of  vitality  3  but  it  feems  to  be  dif- 
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^^ofLifeena,^e  var*ous  tr^es  organized  beings.  In  plants,  and 
*  .  in  a  few  of  the  inferior  animals,  as  the  zoophyta,  it 

feems  to  exift  independently  in  almoft  every  part.  A 
bud,  flip,  or  fucker,  torn  from  the  parent  plant,  and 
Inferted  within  the  bark  of  another  plant,  or  placed 
within  the  earth,  in  favourable  circumftances,  vegetates, 
increafes,  and  in  due  time  becomes  a  perfect  plant,  in  all 
refpe&s  limilar  to  the  parent  flock.  If  a  polypus  be 
cut  in  pieces,  each  piece^  lives  and  grows,  till  it  be¬ 
comes  itfelf  a  complete  polypus.  If  a  worm  be  cut  in 
two,  fo  as  to  leave  one  part  with  the  head,  and  the  other 
with  the  tail,  each  part  becomes  a  perfe6I  worm,  pof- 
fefling  both  head  and  tail.  As  we  afcend,  however, 
in  the  fcale  of  beings,  we  find  life  lefs  equally  and  in¬ 
dependently  diffufed.  A  part  cut  or  tom  from  the  bo¬ 
dy  of  moll  animals  quickly  lofes  its  vitality  ;  but  this  is 
loft  fooner  in  fome  animals  than  in  others.  The  head 
of  a  turtle  or  a  fnake  is  able  to  bite  many  hours  or 
even  days,  after  it  is  fevered  from  the  body  \  and  in  the 
former  inftance,  the  animal  feems  for  a  long  time  to 
experience  little  inconvenience  from  its  lofs.  The  heart 
of  a  frog  is  feen  to  move  many  hours  after  it  is  cut  out. 

The  principal  effe6ls  of  the  prefence  of  life  appear  in 
the  exercife  of  thofe  fun&ions  or  actions  by  which  living 
beings  preferve  their  exiftence,  or  reproduce  their  like. 

One  of  the  moft  general  properties  of  organized  be¬ 
ings  is  that  fufceptibility  to  motion,  which  is  called  ir¬ 
ritability,  w7hich  appears  elfential  to  life,  and  is  pofTef- 
fed,  in  a  greater  or  lefs  degree,  by  every  clafs  of  orga¬ 
nized  beings.  The  motions  of  plants  are  fometimes 
very  remarkable,  and  approach  very  nearly  to  thofe 
tvhich  take  place  in  animals.  The  ftamina  of  the 
cijlus  helianthefjium  are  feen  to  move  in  various  direc¬ 
tions  when  the  fun  fhines  on  them  j  the  leaves  of  the 
tmmofa  pudica  (fenfitive  plant),  when  touched  by  the 
hand,  or  when  irritated  by  the  alighting  of  an  infect  on 
them,  immediately  contract  \  the  dioncea  mufcipula 
{Venus’s  fly-trap),  w7hen  a  fly  touches  its  leaves,  clofes 
the  thorny  fringes  with  which  they  are  befet,  on  the  pre- 
fumptuous  infe6t,  and  crufhes  it  to  death  $  but  the  mo¬ 
tions  of  the  hedyfarum  gyrans  are  the  moft  remark¬ 
able  of  all  thofe  that  take  place  in  plants.  The  leaves 
of  this  extraordinary  vegetable  are  feen  in  conftant  mo¬ 
tion  through  the  greateft  part  of  the  day,  without  the 
intervention  of  any  apparent  external  impulfe  }  and  even 
■when  a  branch  is  cut  off  and  kept  in  water,  the  motion 
of  the  leaves  continues  for  many  hours  together.  All 
the  plants  which  grow  above  the  earth,  expofe  their 
leaves  and  flowers  to  the  -warm  funfhine,  and  when  fitu- 
ated  in  a  place  which  is  fupplied  by  light  only  from 
one  quarter,  they  gradually  direct  their  branches  to¬ 
wards  that  part  by  which  the  light  enters.  In  ftormy 
weather  they  retraft  their  leaves,  and  fold  up  their 
flowers,  and  when  confined  in  the  dark,  their  branches 
retain  the  pofition  which  they  had  w7hen  laft  expofed  to 
the  light. 

The  motions  of  many  of  the  low7er  animals,  though 
fufficiently  apparent,  are  more  obfcure  than  thofe  of 
plants.  A  mufele  or  an  oyfter  feems  to  poflefs  little 
more  motion  than  is  neceffary  to  open  and  dole  the 
valves  of  its  fhell,  and,  no  more  than  plants,  has  the  fa¬ 
culty  of  conveying  itfelf  from  place  to  place.  This  fa¬ 
culty  of  locomotion,  which  in  all  the  higher  clafles  of 
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animals  is  dependent  on  the  will,  will  be  fully  confider-  General 
ed  in  the  fecond  chapter.  Phenomena 

The  fun&ioii  w  hich  appears  to  be  moft  univerfally  ,  °*  Ll*!l  , 
diffufed  in  living  beings,  is  digeftion,  (including  nutri-  5g 
tion)  or  that  by  which  the  fubilances  intended  tor  their  Digeftion*. 
nourifliment  are  affimilated  to  the  nature  of  the  body 
which  they  enter.  This  function  varies  confiderably  in 
the  different  claffes.  Plants  merely  attradl  water  from 
the  earth  in  which  they  grow7,  by  means  of  the  fibrous 
parts  of  their  roots,  whence  it  is  conveyed  by  innumera¬ 
ble  capillary  veffe Is  throughout  the  w  hole  plant,  in  which 
it  appears  partly  to  be  decompofed,  and  partly  to  remain 
in  the  ftate  of  w7ater,  diluting  fome  of  the  vegetable 
principles,  and  thus  forming  the  juices  of  the  plant.  In 
fome  of  the  inferior  animals,  digeftion  feems  to  be  al¬ 
moft  the  only  function  w7hich  they  are  capable  of  per¬ 
forming.  Thus,  many  of  the  zoophytes,  as  the  polypi, 
appear  to  be  almoft  entirely  Compofed  of  a  ftomach,  re- 
fembling  the  finger  of  a  glove,  into  which  the  aliment 
is  received,  the  nutritive  part  extracted,  and  the  excrC- 
mentitious  part  thrown  out  by  the  fame  opening.  In 
moft  other  animals,  the  alimentary  canal  has  two  diftinft 
openings,  one  for  the  reception  of  the  food,  and  the 
other  for  the  ejection  of  the  excrement. 

By  fome  animals  the  food  is  fwallowed  entire,  and 
digeftion  is  performed  by  a  fimple  folution  or  trituration, 
in  the  ftomach  ;  while  in  others  the  mouth  is  furniftied 
with  teeth,  or  other  hard  parts,  capable  of  reducing  the 
aliment  to  a  pulpy  ftate,  in  order  to  render  its  further 
digeftion  more  eafy  and  expeditious.  In  moft  animals, 
the  food  having  undergone  fome  change  in  the  digeftive 
organs,  is  taken  up  from  them  by  certain  very  minute 
vefiels,  and  carried  to  every  part  of  the  body  5  but  in 
fome  it  appears  rather  to  exude  through  pores  in  the  fides 
of  the  alimentary  canal. 

The  fun 61  ion  of  circulation,  by  which  the  fluids  are  Circulation* 
conftantly  moved  through  every  part  of  the  body,  is  not 
fo  general  as  either  of  the  former  fun61ions.  In  plants 
there  is  no  proper  circulation  \  for  although  there  are 
numerous  vefiels  by  which  w7ater  enters  into  the  fub- 
ftance  of  the  plant,  and  in  which  the  peculiar  juices  of 
the  vegetable  move,  the  motions  of  thefe  fluids  are1  not 
uniform,  and  do  not  tend  towards  one  centre.  The 
fame  defe6live  circulation  appears  in  many  of  the  infe¬ 
rior  animals,  as  in  zoophytes  and  infers.  As  we  rife, 
however,  to  the  higher  clafles,  we  find  a  perfe£l  circus 
lation.  In  thefe  there  is  alw7ays  a  peculiar  organ  from 
which  the  fluids  are  conveyed  to  the  reft  of  the  body, 
and  to  which  they  again  return  in  a  perpetual  round. 

In  fome  animals  this  central  organ  is  Angle,  while  in 
others  it  confifts  of  tw7o  fimilar  organs  joined  together, 
from  one  of  which  the  whole  of  the  fluids  proceed  thro’ 
one  particular  organ  in  a  lefier  circulation,  and  thence 
return  to  the  other  part,  before  they  are  diftributed  to 
the  general  fyftem. 

All  organized  beings  require  more  or  lefs  the  prefence  «  , 

of  atmofpheric  air  for  their  fubfiftence,  or  at  leaft  for  P  1 
the  due  performance  of  the  vital  fun6tions.  In  fome, 
the  agency  of  this  fluid  is  conveyed  merely  by  pores  up¬ 
on  the  furface  •,  as  in  plants,  in  which  the  leaves  abforb 
the  air  ;  and  in  feveral  of  the  inferior  animals,  as  infe6Is 
and  worms,  over  the  furface  of  whofe  bodies  are  diftri¬ 
buted  numerous  openings,  by  w7hich  the  air  enters.  In 
animals  of  the  higher  orders  there  are  peculiar  organs* 
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General  called  lungs  or  gills,  through  which  air,  or  water  con- 
-^™na  tabling  air,  enters,  and  from  which  its  beneficial  inti u- 
;  ence  is  imparted  to  the  fluids  which  are  circulating 
through  them.  In  general,  thefe  beings  exifl  for  a  very 
ihort  time,  when  deprived  of  atmofpheric  air,  or  when 
the  element  in  which  they  live  is  deprived  of  oxygen  : 
but  in  fome  of  the  lower  clafles  of  animals  the  ablence 
of  oxygen  is  much  lcfs  injurious  ;  and  there  are  indances 
of  reptiles  in  particular  having  been  preferved  in  a  date 
fufceptible  of  life  and  motion,  while  buried  for  many 
years  in  the  heart  of  a  tree,  or  in  the  middle  of  a  block 
of  done.  Refpiration,  then,  though  in  general  nec el¬ 
fary  to  the  continuance  of  vitality,  may,  in  many  tribes 
of  organized  beings,  be  fufpended  for  a  confiderable 
time,  without  the  principle  of  life  being  entirely  de- 
droyed. 

A  function  equally  general,  aud  equally  indifpendble 
with  that  of  digedion,  and  one  which  forms  another 
.chara&eridic  of  living  beings,  is  the  function  of  regene¬ 
ration,  a  funflion  more  peculiarly  neceiTary,  as  all  orga¬ 
nized  beings,  though  capable  of  refilling  for  a  confider¬ 
able  time  the  operation  of  external  agents,  tend  ulti¬ 
mately  to  corruption  and  decay  ;  and  as  they  cannot, 
like  inorganic  matter,  be  regenerated  by  a  reunion  of 
their  component  principles,  it  was  necedary  that  they 
Ihould  poflefs  the  capacity  of  producing,  while  in  exis¬ 
tence,  a  creature  dmilar  to  themfelves,  to  fupply  their 
place  in  the  fcale  of  being. 

It  has  been  a  very  general  opinion  among  naturalids, 
that  all  living  beings,  both  plants  and  animals,  originate 
from  feeds  or  eggs  produced  by  the  parent.  This,  al¬ 
though  very  generally  true,  is  not  a  univerfal  fa 61. 
Mod  plants,  indeed,  with  which  W7e  are  acquainted,  ap¬ 
pear  capable,  in  their  natural  date,  of  producing  feeds, 
which  form  the  embryo  of  a  future  plant.  But  in  a 
great  many  of  them  new  plants  are  obtained  from  buds, 
flips,  or  fuckers,  furnifhed  by  the  parent.  In  fome  ani¬ 
mals  too,  as  the  polypi,  reproduction  may  be  effeCled 
by  dividing  the  parent  into  feveral  pieces ;  and  even  the 
natural  generation  of  thefe  animals  is  performed  by 
protuberances  which  grow7  from  the  body  of  the  parent, 
and  feem  to  drop  off  fpontaneoudy,  when  capable  of  an 
•independent  exidence. 

There  are  two  bribing  differences  in  the  manner 
by  which  living  beings  are  generated.  In  fome,  twro 
didinCl  fets  of  organs  are  necedary,  and  by  the  mutual  ac¬ 
tion  of  thefe  generation  is  edeCted  ;  w7hilein  others,  as  in 
the  indances  we  have  mentioned  of  the  polypus,  this  aCl 
of  copulation  appears  to  be  unnecefifary.  Almod  all 
plants  pofiefs  didindt  fexual  organs,  and  in  mod  both 
male  and  female  organs  are  fituated  in  the  fame  indivi¬ 
dual.  In  thefe  plants  the  female  ovum  is  impregated 
by  a  very  fine  powder,  which  is  contained  in  part  of 
the  male  organs,  and  is  applied  to  thofe  of  the  female. 
We  are  fully  convinced  of  the  neceflity  of  the  vegetable 
copulation,  by  obferving  that  the  females  of  thofe  plants 
which  have  the  fexual  organs  fituated  in  didinCt  indivi¬ 
duals  are  not  capable  of  producing  fruit,  or  at  lead  do 
not  produce  this  in  perfection,  if  they  are  excluded  from 
the  influence  of  the  male  ;  and  that  an  artificial  im¬ 
pregnation  may  be  brought  about  by  bringing  the  male 
and  female  organs  in  contact.  Many  animals  are  her¬ 
maphrodite  ;  and  among  thefe  the  individuals  of  fome 
fpecies  generate  without  the  abidance  of  another  indi- 
iddual  of  the  fame  fpecics.  This  appears  to  be  the  cafe 
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with  the  bivalve  fhell-fifli.  Others  again,  as  (nails,  and  -General 
mod  of  the  mollufca,  which  crawl  upon  the  earth,  copu-  blienumcna 
late  reciprocally,  or  each  individual  performs  the  dcu-  , 
ble  office  of  male  and  female.  In  molt  animals,  how¬ 
ever,  the  fexes  are  didincl,  and  probably  a  real  herma¬ 
phrodite  in  the  fuperior  clafles  never  exiited.  Another 
driking  difference  with  refpe£t  to  generation  in  animals 
is  the  more  or  lefs  perfedt  date  in  which  they  bring 
forth  their  young.  A  large  proportion  of  animals, 
among  which  are  the  infedl  tribe,. fi dies  and  birds,  pro¬ 
duce  eggs,  which  are  aftertvards  hatched  by  the  heat 
of  the  parent,  or  by  that  of  the  fun.  Other  clafles 
again,  as  fome  of  the  amphibia,  and  the  whole  of  the  mam¬ 
malia,  carry  their  young  for  a  eertain  time  within  an 
organ  dedined  for  that  purpofe,  from  which  they  are  ex¬ 
cluded  in  the  date  of  perfedl  animals. 

The  lad  fundlion  which  we  diall  here  notice,  Is  fen-  senfatlofl 
fation.  This  appears  to  be  lefs  general  than  any  which 
v/e  have  hitherto  mentioned.  It  has  indeed  been  fup- 
pofed  by  many  philofophers  and  naturalids,  that  plants 
poffcfs  a  degree  of  fend bilily  •,  and  this  opinion  has  been 
lately  avow7ed  and  drenuoufly  fupported  by  the  elegant,  but 
enthudadic  author  of  the  Botanic  Garden,  and  the  Loves 
of  the  Plants.  That  plants  poflefs  a  fufeep utility  of  re¬ 
ceiving  impredions,  and  in  coniequence  of  that  of  be¬ 
ing  roufed  into  aflion  by  external  dmiuli,  we  diall 
readily  admit,  and  ffiall  hereafter  sffiign  to  this  fufeep- 
tibility  its  due  importance  ;  but  as  there  is  no  reafon  to 
believe  that  it  ever  produces  fenfation,  we  mud  not  con¬ 
found  it  with  the  fenflbility  of  animals  ;  ncr  is  the  diffi¬ 
culty  of  explaining  fome  of  the  fun&ions  of  vegetables, 
without  reforting  to  the  hypothefis  of  a  vegetable  fenfo- 
xium,  a  fufficient  reafon  for  in  veiling  them  with  this  fa¬ 
culty.  It  has  even  been  doubted  whether  fome  of  the 
inferior  animals,  as  the  zoophytes,  pofTcfs  this  fun&ion, 
as  nervous  fibres  have  not  yet  been  detected  in  their  or¬ 
ganization.  It  is  probable,  that  there  is  a  regular  gra¬ 
dation  in  the  tribes  of  organized  beings  with  refpedl  t® 
fenfation,  as  wTell  as  the  other  functions  ;  and  though  w7e 
have  not  been  able  to  difeover  all  the  links  of  this 
chain,  thefe  will  probably,  as  our  knowledge  of  nature 
increafes,  come  more  into  view7,  and  we  diall  then  be 
able  to  reconcile  many  circumflances  which  w'e  cannot 
at  prefent  comprehend. 

With  refpedl  to  the  varieties  that  take  place  in  the 
number  and  degree  of  the  external  fenfes,  as  poflfefled 
by  the  various  clafles  of  animals,  wTe  may  refer  the 
reader  to  what  has  been  faid  on  that  fubjetd  in  the 
fird  chapter  of  the  comparative  part  of  the  article  Ana¬ 
tomy. 

The  duration  of  life  is  exceedingly  various, 
know  that  there  are  animals  which  live  but  a  few7  hours,  life, 
as  the  infers  called  ephemera ;  and  that  others,  as  the 
elephant ,  the  raven ,  and  the  pike ,  may  exid  for  a  cen¬ 
tury.  The  term  of  life  allotted  to  plants  is  alfo  vari¬ 
ous*,  fome  live  only  for  a  year,  and  arc  hence  called  an¬ 
nual  plants  *,  others  exid  for  two  years,  and  are  called 
biennial  plants;  wffiile  a  few7  furpafs  in  longevity  any 
thing  with  wdiich  we  are  acquainted  in  animated  na¬ 
ture.  Thus,  the  oak  is  faid  to  require  100  years,  in 
order  to  acquire  its  full  maturity ;  to  retain  its  perfe£l 
vigour  for  the  like  term,  and  to  complete  at  lead  a  third 
century  before  it  entirely  decays.  The  chefnut  is  a  dill 
more  remarkable  indauee  of  vegetable  longevity.  The 
account  of  the  gigantic  chefnut  on  Mount  xEtna,  given 
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by  Brydone  and  other  travellers,  which  has  exifted  for 
many  centuries,  muft  be  familiar  to  molt  of  our  readers. 
We  have  hitherto  confidered  life  as  difplayed  in  the  ex- 
ercife  of  functions  \  but  it  may  exilt  independently  of 
this  exercife,  or  it  may  lie  dormant  for  a  confiderable 
time,  till  called  into  a&ion  by  particular  circumltances. 
Every  one  knows  how  long  a  feed  or  an  egg,  when  ex¬ 
cluded  from  heat,  air,  and  moifture,  will  retain  the  fa¬ 
culty  of  producing  a  plant  or  an  animal.  The  only 
proof  we  have,  that  this  faculty  (till  exifts  is,  that  when 
we  place  the  feed  or  the  egg  in  circumltances  favour¬ 
able  to  the  developement  of  the  embryo  which  it  con¬ 
tains,  the  procefs  of  generation  goes  on,  till  the  plant 
or  the  animal  is  excluded.  We  know  alfo,  that  after 
an  organized  being  has  commenced  the  exercife  of  its 
fundtions,  this  exercife  may  ceafe  for  a  time,  or  at  lealt 
become  almolt  imperceptible,  while  yet  the  vital  power 
fhall  remain  fufceptible  of  reviving  its  activity  at  a  fu¬ 
ture  period.  We  then  fay  that  the  animal  or  vegetable 
is  in  a  torpid  Hate.  On  this  part  of  the  hiftory  of  life 
we  fhall  not  enter  at  prefent,  but  fhall  defer  the  confidera- 
tion  of  it  till  we  come  to  treat  of  fleep  and  death. 

The  above  is  a  hafty  comparative  Iketch  of  the  func¬ 
tions  exercifed  by  the  various  tribes  of  organized  beings. 
It  is  fufficient  to  (how,  that  there  is  in  thefe  beings  a  vi¬ 
tal  power  which  completely  diftinguifhes  them  from 
brute  or  inorganic  matter. 

A  queftion  which  naturally  arifes  in  every  thinking 
mind  is,  What  is  the  effence  of  life,  or  on  what  does  it  de¬ 
pend  \  Though  we  profefs  ourfelves  unable  to  anfwer 
this  queftion  in  a  fatisfa&ory  manner,  and  believe  that 
all  who  have  hitherto  attempted  to  do  fo,  have  failed  in 
their  attempts,  it  may  be  acceptable  to  moft  of  our 
readers  to  know  the  opinions  of  the  moft  refpedlable  wri¬ 
ters  on  this  abftrufe  fubjedl.  Thefe,  therefore,  we  fhall 
briefly  ftate. 

Thefe  opinions  have  chiefly  refted  on  the  queftion, 
whether  life  be  an  independent,  immaterial  principle,  or 
merely  a  phyfical  or  chemical  modification  of  matter. 
We  have  already,  in  the  hiftorical  view  which  we  have 
given  of  the  progrefs  of  phyfiology,  mentioned  fome  of 
the  more  remarkable  dodlrines  refpe&ing  the  principle  of 
life  that  have  been  delivered  prior  to  the  18th  century  \ 
we  fhall  here,  therefore,  only  mention  thofe  which  have 
been  maintained  fince  that  time. 

Mr  John  Hunter,  in  his  valuable  treatife  on  the  blood, 
fuppofes  the  principle  of  vitality  to  exift  in  that  fluid,  or 
that  the  blood  has  life  \  and  has  founded  this  do&rine 
chiefly  on  the  following  proofs.  Firft,  It  unites  living 
parts,  when  it  is  effufed  between  them.  Secondly,  It 
becomes  vafcular  like  other  living  parts  \  its  tempera¬ 
ture  as  it  flows  from  the  veffel,  is  always  equal  in  the 
moft  oppofite  temperature  in  which  the  body  can  bear 
expofure.  Thirdly,  It  is  capable  of  being  a£ted  upon 
by  a  ftimulus,  as  is  the  cafe  when  it  coagulates.  Fourth, 
Paralytic  limbs,  though  deprived  of  motion  and  fenfation, 
are  yet  nourifhed  and  preferved  alive  by  the  blood  cir¬ 
culating  through  them. 

Mr  Huftter’s  idea  of  the  vitality  of  the  blood  is  merely 
the  revival  of  one  of  the  oldeft  phyfiological  doCtrines 
on  record  \  namely,  that  delivered  to  the  Ifraelites  by 
Mofes,  that  in  the  blood  is  the  life  of  an  animal. 

Dr  Goodwin,  in  his  work  on  the  connexion  of  life 
with  refpiration,  is  of  opinion,  that  the  heart  is  the  great 
feat  of  the  principle  of  life  in  all  the  more  perfedl  ani- 
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mals ;  and  that  the  contractions  of  the  heart  with  the  General 
ordinary  ftimulus  is  the  only  mark  of  the  prefence  of  this 

principle  \  that  when  the  heart  contra&s  under  fuch  cir- .  _ *  j 

cumftances,  the  body  is  alive  \  when  not,  it  is  dead. 

Life  he  therefore  defines  to  be  the  faculty  of  propelling 
the  fluids  through  the  circulatory  fyftem.  According 
to  him,  the  external  concomitant  circumltances  which 
operate  upon  the  body  in  health  are  heat  and  refpiration, 
which  excite  the  vital  principle  to  action  \  and  when¬ 
ever  the  functions  of  an  animal  are  fuddenly  fufpended, 
and  the  body  puts  on  the  appearance  of  death,  it  is  al¬ 
ways  in  our  power  to  determine  whether  it  be  really 
dead,  by  reftoring  the  temperature,  and  by  inflating  the 
lungs  with  proper  air.  He  is  of  opinion,  with  fome 
others,  that  there  are  no  means  of  determining  the  abfo- 
lute  deprivation  of  the  vital  principle  but  by  the  prefence 
of  putrefa&ion. 

It  has  lately  become  fafliionable  to  confider  life  as  the 
confequence  of  certain  chemical  changes,  wftiich  are  go¬ 
ing  on  in  the  body  \  an  opinion  which  is  chiefly  fup- 
ported  by  Hufeland,  Girtanner,  and  Humboldt.  68 

According  to  Hufeland,  life  is  a  chemico-animal  flame,  Hufeland. 
to  the  production  of  which  oxygen  is  ablblutely  necef- 
fary,  and  the  vital  power  is  the  moft  general  and  power¬ 
ful  of  all  the  powers  of  nature.  He  confiders  it  as  the 
caufe  of  organization,  and  as  poiTeffing  the  following 
properties. 

1.  It  has  a  greater  affinity  to  fome  organized  bodies 
than  to  others  \  thus,  the  polypus  may  be  cut  in  pieces 
without  being  divefled  of  it,  and  a  decapitated  tortoife 
or  a  frog  deprived  of  its  heart  will  live  a  long  time  af¬ 
ter  ;  whilft  to  the  human  body,  or  a  quadruped,  it 
would  be  inftant  death.  According  to  this  phyfiologift,it 
is  a  general  rule,  that  the  ftronger  the  affinity  between 
life  and  an  organized  being,  the  more  imperfed  is  the 
animal  •,  hence  the  zoophytes,  whofe  whole  organization 
confifts  in  a  mouth,  a  ffomach,  and  a  gut,  have  a  life 
exceedingly  tenacious,  and  difficult  to  be  deffroyed. 

2.  It  is  in  greater  quantity  in  fome  organized  bodies  ' 
than  in  others.  In  general,  cold-blooded  animals  live 
longer  than  thofe  with  w’arm  blood.  3.  It  frees  bodies 
from  the  chemical  laws  of  inanimate  matter,  and  trans¬ 
fers  the  component  parts  of  a  body  from  the  phyfical  or 
chemical  to  the  organic  or  living  w^orld.  4.  It  prevents 
putrefa&ion,  for  no  organized  body  can  putrefy  unlefs 
deprived  of  life.  ^ 

Humboldt  is  of  opinion,  that  the  degree  of  vitality  Humboldt, 
depends  upon  the  reciprocal  balance  of  the  chemical  af¬ 
finities  of  all  the  elementary  parts  of  which  the  animal 
body  is  compofed. 

Some  phyfiologifts  of  the  prefent  day  deny  the  exift-  Cuvier, 
ence  of  the  vital  principle  altogether.  “  The  idea  of  life, 

(fays  Cuvier),  is  one  of  thofe  general  and  obfcure  ideas 
produced  in  us  by  obferving  a  certain  feries  of  pheno¬ 
mena,  poffefling  mutual  relations,  and  fucceeding  each 
other  in  a  conftant  order.  We  know  not  indeed  the 
nature  of  the  link  that  unites  thefe  phenomena,  but  we 
are  fenfible  that  a  connexion  muft  exift  -y  and  this  con¬ 
viction  is  fufficient  to  induce  us  to  give  it  a  name,  which 
the  vulgar  are  apt  to  regard  as  the  fign  of  a  particular 
principle,  though  in  fa6I  that  name  can  only  indicate 
the  totality  of  the  phenomena  which  have  oecafioned  its 
formation.”  yX 

Dr  Ferriar,  in  his  obfervations  concerning  the  vital  Fcrriar. 
principle,  thinks,  that  fome  direCl  arguments  may  be 
3  N  brought 
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General  brought  againft  the  general  fuppofttion  of  an  independ- 
ent  principle.  Thefe  arguments  he  divides  into 

u— two  kinds,  viz.  refutations  of  the  general  proofs  offered 
in  fupport  of  the  vital  principle  }  and  inftanees  of  the  di- 
red  influence  of  the  mind  and  brain  over  what  is  term¬ 
ed  the  independent  living  principle.  The  great  proofs 
for  the  fupport  of  a  vital  principle  are,  the  contraction 
of  mufcles  ieparatecl  from  the  body  on  the  application  of 
llimulants  ;  the  performance  of  the  vital  and  involun¬ 
tary  motions  without  any  exertion  or  even  confcioufnefs 
of  the  mind,  and  the  birth  of  full-grown  foetufes  defti- 
tute  of  a  brain.  In  all  thefe  cafes,  fomething  is  alleged 
to  operate,  independently  of  the  mind,  in  producing 
in u feu  I:*  r  motion. 

Dr  Ferriar,  in  anfwer  to  the  firft  argument  drawn 
from  the  contraction  of  feparated  mufcles,  affirms,  it 
may  be  faid,  lit,  That  the  power  of  contraction,  in  a 
ieparate  mufcle,  is  loft  before  putrefaction  takes  plaee, 
i.  e.  before  the  deftrudion  of  its  texture  ;  but  if  its  vita¬ 
lity  depended  on  its  texture,  this  ought  not  to  happen. 
2dly,  i  he  power  of  contraction,  in  a  feparated  mufcle, 
is  Itrongeft  upon  its  firft:  feparation,  and  becomes  weak¬ 
er  by  degrees ;  therefore,  the  contracting  power  feems 
to  have  been  derived  from  fome  fource  from  which  it  is 
detached  by  the  excifton  of  the  part.  3 d ly ,  Irritation 
of  the  medulla  oblongata ,  or  of  the  nerves  fupplying  par¬ 
ticular  mufcles,  occafions  ftronger  contractions  than  irri¬ 
tation  of  the  mufcles  themfelves  ;  and  Dr  Whytt  fur- 
nifhes  an  experiment  on  a  frog,  diredly  proving,  that 
the  aCtion  of  feparated  mufcles  depends  upon  the  ner¬ 
vous  energy.  4thly,  Dr  Iialler  himfelf  is  obliged  to  make 
on  this  fubjeCl  a  conceffion  fufficientto  deftroy  his  favou¬ 
rite  1  \y  potliefis  of  the  vis  injita .  5  thly,  W  hen  a  paraly  t  ic 
limb  is  convulfed  by  the  cleCtric  ftioek,  the  motion  ne¬ 
ver  takes  plaee  without  the  patient's  confcioufnefs.  In 
this  cafe  there  is  no  difiinCtion  between  the  vital  princi¬ 
ple,  and  that  exertion  which  in  voluntary  motion  is  al¬ 
ways  attributed  to  the  mind.  See  Chap.  iii. 

In  anfwer  to  the  fecond  argument,  in  favour  of  a  vi¬ 
tal  principle,  drawn  from  the  performances  of  the  vital 
and  other  involuntary  rtiotions,  Dr  Ferriar  contents  him¬ 
felf  with  only  obferving,  that,  allowing  the  organs  of 
thofe  motions  to  be  fupplied  with  nervous  energy,  their 
motions  may  be  very  well  accounted  for  by  the  ltimulus 
of  their  contained  fluids. 

Ihe  force  of  the  third  argument,  drawn  from  the 
want  of  a  brain  in  full-grown  foetufes,  is  taken  off  by 
Dr  Whytt,  who  remarks,  that  as  the  heart  is  fometimes 
wanting  in  full-grown  foetufes,  the  argument  would 
equally  prove,  that  the  heart  is  not  neceffary  for  the 
continuance  of  circulation,  as  that  the  brain  is  not  ne¬ 
ceflary  to  the  fupport  of  the  fyftem.  Accordingly, 
foetufes  born  without  a  brain  do  not,  in  general,  ffirvive 
birth.  * 

Befides  the  general  fuppofttion  of  an  independent  liv¬ 
ing  principle,  an  inference  has  been  drawn  from  fads, 
ot  a  nervous  energy  independent  of  the  brain.  By  this 
term  is  meant,  that  condition  derived  from  the  brain  to 
different  parts  of  the  body,  by  means  of  which  they  be¬ 
come  capable  cf  motion.  To  fliow,  by  dired  proof, 
that  there  is  no  independent  vital  principle;  Dr  Ferriar 
obferves,  1.  Thatit  is  juftly  urged  by  Dr  Monro  againft 
the  dodrine  of  the  vis  infita ,  that  there  is  too  much  de- 
fign  in  the  adions  cf  different  mufcles,  affeded  by  dif- 
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ferent  Jhmult ,  to  be  the  cflcd  of  mere  mechanifm.  General 
Thus,  when  the  hand  or  foot  is  burnt,  or  otherwife  fud-  Phenomena 
dcnly  injured,  the  mufcles  on  the  part  immediately  fii-  , 
mulated  are  not  thrown  into  adion,  nor  the  mufcles  on  9 

the  fide  irritated,  but  their  antagonifts  contraCtimmedi- 
ately,  and  ftrongly.  Now,  if  the  inftantancous  adion 
be  in  this  cafe  chiefly  produced  by  an  effort  of  the  mind, 
the  fuppofttion  of  a  diftind  vital  principle  is  fuperfluous: 
if  it  be  faid  to  be  produced  by  a  living  power  independ¬ 
ent  of  the  mind then  there  muft  be  a  rational  power  in 
the  body  independent  of  the  mind,  which  is  ahfurd. 

2.  1  he  ft  ate  of  the  vital  and  involuntary  motions  is  con¬ 
fidently  affeded  by  the  ftate  of  the  mind,  which  equal¬ 
ly  difproves  the  exiftence  of  a  feparate  vital  principle, 
and  proves  the  dependence  of  the  nervous  energy  upon 
the  brain.  3*  Madnefs,  it  is  well  known,  is  frequently 
produced  by  caufcs  purely  mental,  and  in  perfons  appa¬ 
rently  in  good  health  5  and,  .as  the  patient’s  fenftbility 
to  very  powerful  ftimuli  is  much  diminiftied  in  maniacal 
cafes,  they  afford  another  proof  of  the  fuhordination  of 
the  nervous  energy.  4.  It  has  been  obferved,  that  in 
paralytic  cafes,  motion  is  frequently  deftroyed,  while 
fenfe  remains.  .  As  the  caufe  of  palfy  almoft  always  re- 
ftdes  m  the  brain,  this  fad  appears  equally  inexplicable 
on  the  opinion  of  a  diftind  living  principle,  or  of  a  ner¬ 
vous  energy,  independent  of  the  brain.  5.  When  nerves 
are  regenerated,  after  being  cut  through,  fenfation  and 
voluntary  motion  are  not  always  reftorecl  to  the  parts  be¬ 
neath  the  divifton  :  the  reft  oration  was  never  made  in 
Dr  Monro’s  experiments.  But,  on  the  fuppofttion  of  a 
diftind  nervous  power,  the  nerve,  after  its  re-union, 
ought  to  relume  all  its  offices.  6.  Dr  Whytt  afferts, 
that  when  the  fpinal  marrow  of  a  frog  is  deftroyed, 
after  decollation,  no  conlradioii  can  be  excited  in  the 
limbs,  .by  cutting  or  tearing  the  mufcles.  Such  are 
the  fads  and  arguments  which  Dr  Ferriar  brings  a- 
gainft  tne  opinion  of  a  diftind  living  principle  *,  and 
he  thinks,  that  their  inveftigation  appears  to  lead  us 
back  to  the  brain  as  the  fource  of  fenftbility  and  irri¬ 
tability. 

In  the  life  of  Dr  John  Brown,  we  have  given  an  ac-  Rufl2* 
count  of  the  dodrine,  of  life  being  a  forced  ftate.  This 
dodrine  appears  to  have  been  firft  delivered  by  Dr  Cul¬ 
len,  though  he  afterwards  retradec!  it.  Of  late  Dr 
Rufti  of  Philadelphia,  in  his  Lctturcs  on  animal  life , 
has  advanced  many  arguments  in  favour  of  this  dodrine. 

He  includes,  in  animal  life,  three  properties  as  applied 
to  the  human  body,  viz.  motion,  fenfation,  and  thought; 
and  thefe,  when  united,  compofe  perfed  life.  It  may 
cxift  without  thought  or  fenfation  ;  but  neither  fenfation 
nor  thought  can  exifl  without  motion.  He  affirms,  that 
the  loweft  degree  of  life  exifts  even  in  the  abfence  of 
motion.  He  firft  conftders  animal  life  as  it  appears  in 
the  waking  and  fleeping  ftate,  in  a  healthy  adult  j  and 
afterwards  inquires  into  the  modification  of  its  caufes  in 
the  foetal,  infant,  youthful  and  middle  ftates  of  life,  in 
certain  difeafes,  in  different  ftates  of  foeiety,  and  in  dif¬ 
ferent  animals,  and  lays  down  the  following  propofl- 
tions  : 

1 .  Every  part  of  the  human  body,  the  nails  and  hair 
excepted,  is  endued  with  fenftbility  or  excitability,  or 
rvith  both. 

2.  The  whole  body  is  fo  formed  and  conneded, 
that  imprefiions  made  in  the  healthy  ftate  upon  one  part 

excite 
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General  excite  motion  or  fenfation,  or  both,  in  every  ether  part 
Fho”a°fthe  bod7* 

i-r-  ll'  ,  3.  Life  is  the  effect  of  certain  ftimuli  a£Hng  upon  the 

feniibility  and  excitability,  which  are  extended  in  differ¬ 
ent  degrees  to  every  external  and  internal  part  of  the 
body  ;  and  thefe  ftimuli  are  as  neceffary  to  its  exiftence 
as  air  is  to  flame. 

He  continues  to  obferve,  that  the  action  of  the  brain, 
the  diaftole  and  fyftole  of  the  heart,  the  pulfation  of  the 
arteries,  the  contraction  of  the  mufcles,  the  periftaltic 
motion  of  the  bowels,  the  abforbing  power  of  the  lym¬ 
phatics,  fecretion,  excretion,  hearing,  feeing,  fmelling, 
tafte,  and  the  fenfe  of  touch,  even  thought  itfelf,  are  all 
the  effeCts  of  ftimuli  aCtitig  upon  the  organs  of  fenfe  and 
motion. 

Thefe  have  been  divided  into  external  and  internal. 

1 .  The  external  are  light,  found,  colours,  air,  heat, 
exercife,  and  the  pleafures  of  the  fenfes. 

2.  The  internal  ftimuli  are  food,  drinks,  chyle,  blood, 
tenfion  of  the  glands  which  contain  fecreted  liquors,  and 

*  the  exercife  of  the  faculties  of  the  mind. 

Life,  therefore,  (according  to  the  hypothefis  of  Rufh) 
even  thought  itfelf,  is  merely  a  quality  redding  in  the 
component  parts  of  a  material  fyftem,  dependent  upon  a 
peculiar  organization,  by  which  it  is  enabled  to  a  Cl,  or 
in  fome  ways  to  move  on  being  ftimulated  or  excited. 
Hence  life  can  never  be  inherent  in  a  fimple  uncom- 
pounded  fubftance,  nor  in  a  particle  of  animal  matter ; 
and  if  the  ftimulus  be  withheld  from  a  living  fyftem  be¬ 
yond  a  given  time,  all  motion,  fenfation,  and  thought, 
muft  neceffarily  be  extinguifhed; 

73  .  Inftead  of  one  vital  principle,  fome  phyfiologifts  have 
Vital  prin-  fUpp0fed  the  exiftence  of  feveral  in  the  fame  body ;  and 
fed  by^me  ^roin  the  phenomena  that  take  place  in  fome  organized 
to  be  divifi-  beings,  as  the  reunion  of  parts  that  had  been  feparated, 
ble.  the  reproduction  of  others  that  have  been  loft,  and  the 

feparate  exiftence  of  the  divided  parts  of  fome  ivorms 
and  zoophytes,  it  was  formerly  the  opinion  of  a  celebra¬ 
ted  leClurer  on  anatomy,  that  the  vital  principle  was 
really  divided.  From  more  confiderate  and  extenfive 
inquiry,  however,  he  is  now  of  opinion,  that  the  irrita¬ 
bility  on  which  thefe  phenomena  depend,  is  never  the 
direCt  or  immediate  operation  of  the  vital  principle, 
but  only  the  confequence  of  its  operation  ;  and  in  no 
cafe  exclufively  the  confequence,  but  the  confequence 
likewife  of  other  operations  proceeding  from  a  number 
of  different  caufes  ;  and  hence  it  is  that  a  vital  princi¬ 
ple  may  often*  exift  where  it  cannot  operate  in  a  fenfible 
manner,  from  the  want  of  auxiliaries  ;  and  hence  it  is, 
likewife,  that  its  effeCts  may  often  be  continued,  at  leaft 
for  a  while  after  its  departure. 

With  regard  to  the  portions  of  plants  and  polypi  that 
continue  to  live  in  a  feparate  ftate,  affume  the  form  of 
their  refpcCHve  fpecies,  and  propagate  their  kind,  they 
will  be  found,  on  a  elefe  examination,  to  have  been  ori¬ 
ginally  complete  fyftems  ;  many  of  the'plants  and  many 
of  the  polypi  that  were  ufually  confideied,  as  fimple  in¬ 
dividuals,  not  conftituting  one  animated  fyftem,  but  ra¬ 
ther  a  congeries  of  animated  fyftems, — a  congeries,  too, 
which  after  all  is  nothing  more  than  a  fpecies  of  focicty, 
\  Barclay  where  animated  beings  are  alfociated  together  for  mu- 
V  tU^  Prote<^on  >  fuch  as  we  fee  among  men  in  a  city  ; 

tions,  p"  bees  their  cells,  which,  in  point  of  form,  are 

265/  fimilar  to  plants  f. 
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As  all  living  beings  are  fo  related  to  each  other,  and  ysTece'{nty'of 
to  the  inanimate  objects  ofnature,  as  to  be  capabld'of  de-  feniibility 
living  benefit,  or  receiving  injuries,  from  the  one  or t0  organiz- 
from  the  other;  it  feems  necefiary  that  they  ftiould  pof- eti  beinSs* 
fefs  the  faculty  of  perceiving  the  proximity  of  the  be¬ 
neficial  or  injurious  objeel,  that  they  may  avail  them- 
felves  of. the  benefit  which  it  holds  out,  or  avoid  the 
danger  which  it  threatens.  Accordingly,  we  find  that 
all  organized  beings  enjoy  in  feme  degree  the  capacity 
of  receiving  imprejfions,  which  we  think  is  proved  by 
the  motions  which  take  place  in  them  when  affected  by 
external  agents.  When  a  plant  expands  its  flowers  to 
die  fun,  or  turns-;  as  it  were,  its  back  to  the  blaft ;  when 
it  ftietches  out  the  fibres  of  its  roots  to  imbibe  the  di- 
ftant  moifture,  or  dire61s  its  branches  to  the  only  chink 
by  which  it  can  receive  the  light  of  day  ;  we  think 
thefe  motions  are  the  confequence  of  that  capacity  of 
receiving  imprejjioris ,  or  of  being  rouzed  to  action  by 
Jlimuli;  we  think  that  this  may  be  conceded,  without 
having  rccourfe  to  the  influence  of  mind,  or  even  the 
medium  of  a  nervous  fyftem  ;  we  clo  not  lelieve  that  the 
grafs  we  crufti  beneath  our  feet  is  fenfible  of  pain,  nor 
do  we  fuppofe  with  the  poet,  that 

-  u  E’en  the  poor  beetle  that  we  tread  on, 

In  mortal  fufferance  feels  a  pang  as  great 


As.  when  a  giant  dies”- 


but  we  are  of  opinion,  that  even  in  the  lowed  tribes  Senfiuvity. 
there  is  a  degree  of  that  faculty,  which  in  the  higher 
orders  of  animals  we  call  fcnfbility,  and  which  we  fhall 
here,  after  a  lecturer  on  the  animal  economy  in  Lon¬ 
don,  denominate  fenfitivity.  This  inferior  degree  of 
the  fenfitive  faculty  w7e  ftiall  fuppofe  to  be  poffeffed  by 
plants,  zoophytes,  and  animalcules,  or  thefe  organized 
beings  in  which  ivc  can  perceive  no  marks  of  a  nervous 
fyftem ;  while  we  (lic.ll  confine  the  term  fenjibiiity  to  all 
other  claffes  of  animals. 

Thefe  faculties  we  confider  as  qualities  of  living  bodies, 
while  we  regard  fenfation,  like  perception,  as  a  quality 
of  mind.  We  leave  it  to  the  metaphyfician  to  mark  the 
line  of  diftiinftion  betiveen  fenfibility  and  fenfation,  and 
to  (how  how  the  one  arifes  from  the  other.  See  Me¬ 
taphysics,  Part  I.  chap.  1. 

The  organs  of  fenfation  confift  of  the  brain  propel*-  Nervous 
ly  fo  called,  the  cerebellum,  the  medulla  oblongata,  the  fyftem. 
fpinal  marrow,  the  nerves,  and  ganglia  ;  together  form¬ 
ing  what  is  called  the  nervous  fy stem.  Thefe  parts  in 
the  human  body  have  been  described  under  Anatomy. 

For  an  account  of  thefe  organs  in  the  inferior  animals, 
we  muft  refer  to  the  lefturcs  of  Cuvier,  vol.  ii.  or  the 
Comparative  Anatomy  of  Blumenbach. 

I11  refpexft  ni fenfbilitij  \he  animal  is  only  paflive  ;  but 
when  fenfation  is  produced,  he  becomes  a&ive,  in  as 
much  as  the  organs  of  the  external  fenfes  are  then 
brought  into  a&ion.  It  is  by  means  of  thefe  fenfes  „ 
that  the  animal  receives  intelligence  from  without.  We 
ftiall  therefore  examine  thefe  before  we  mention  the 
phenomena  of  fenfation  in  general. 

I .  Of  Feeling. 

The  mart  general  of  all  the  fenfes,  and  the  moll  wide-FeeiJ,I 
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ly  diffufed  over  the  body  of  an  animal  is  that  of  touch 
or  feeling.  Animals  that  poffefs  feared y  any  other 
y  fenfe  feem  always  to  have  that  of  touch .  It  is  doubtlefs 
by  this  that  polypi ,  aBinice,  and  other  water  animals, 
percvAve  the  approach  of  their  prey,  or  are  warned  of 
impending  danger,  from  the  agitation  of  the  water  that 
is  communicated  to  their  bodies.  Indeed  fo  general  is 
this  fenfe,  that  fome  phyfiologifts  think  we  may  reduce 
all  others  to  it  as  a  genus ;  and  fuppoie  that  fuelling , 
iafiing ,  hearing ,  and  feeing ,  are  only  fpecies  of  feeling . 
This  reference  is  not  uncommon  in  ordinary  fpeech, 
as  it  is  not  unufual  to  talk  of feeling  a  fmelL 
7s  By  touch ,  taken  in  its  ordinary  limited  fenfe,  we  per¬ 

ceive  the  more  linking  external  qualities  ©f  bodies,  as 
figure,  hardnefs,foftnefs,  roughnefs,fmoothnefs ,  moifiure , 
drynefs,  heat ,  cold ;  of  all  which,  except  figure,  we 
could  fcarcely  form  any  idea  by  the  other  fenfes.  There 
is  probably  no  fenfe  that  can  fo  well  fupply  the  place  of 
others  as  that  of  touch ;  and  it  is  particularly  acute  in 
thofe  who  have  loll  their  light  or  hearing.  See  the  ar¬ 
ticle  Blind,  efpecially  the  Appendix. 

The  organs  of  touch  are  the  Ikin  and  its  productions, 
or  rather  the  nervous  papillae  (fee  Anatomy,  N°  76.) 
that  form  fo  large  a  part  of  the  true  Ikin.  As  many 
animals,  however,  have  the  body  fo  enveloped  in  a  fca- 
ly,  Ihelly,  or  hairy  covering,  as  to  prevent  the  aClual 
contaCl  of  the  body  by  external  objeCts,  there  are  other 
organs  that  feem  dellined  to  fulfil  this  office.  In  man, 
the  points  of  the  fingers  and  the  lips  are  the  moll  deli¬ 
cate  feeling  organs  ;  in  many  quadrupeds  too,  the  lips 
feem  to  poffefs  an  exquifite  fenfibility,  and  in  fome,  as  the 
rhinoceros ,  the  upper  lip  is  lengthened  out  as  if  to  ferve  the 
purpofe  of  a  hand.  The  prolonged  fnouts  of  the  tapir, 
th t  jhrew,  the  mole,  and  the  hog,  feem  to  anfwer  the 
lame  purpofe  \  and  the  exquifite  fenfibility  and  flexibi¬ 
lity  of  the  trunk  of  the  elephant  is  well  known  to  fit 
that  organ  for  almoft  all  the  purpofes  to  which  the  hu¬ 
man  hand  can  be  applied.  The  tail,  in  fome  fpecies  of 
monkey,  oppofum  and  ant-eater,  and  in  fome  reptiles, 
feems  to  polfefs  a  high  degree  of  fenfibility.  In  fome 
animals,  as  the  cat,  the  whilkers  are  employed  as  or¬ 
gans  of  feeling,  as  we  know  that  thefe  are  ereCted  when 
the  animal  is  pafling  through  a  narrow  hole.  Several 
fpecies  of  filhes  have  cirri  and  tentacula,  which  they 
feem  to  ufe  as  fingers  in  afeertaining  the  approach  of 
their  prey ,  and  in  infe&s,  the  antennee  and  the  palpi 
are  evidently  organs  of  feeling,  as  are  the  arms,  the  tufts, 
and  tentacula  of  feafiars,  fea -urchins,  a&inice,  mefiufce, 
and  many  zoophytes. 

Nature  of  Moll  of  the  aCtions  of  external  bodies  on  the  furface 
touch.  of  the  animal  body,  are  merely  mechanical,  though  the 
fenfations  which  they  communicate  may  often  be  the 
effects  of  a  chemical  change  in  fome  of  the  feeling  or¬ 
gans,  and  this  change  can  be  produced  only  in  confe- 
quence  of  the  power  of  Ample  preffure,  to  form  or  de- 
Ilroy  fome  of  the  combinations  that  take  place  in  the 
animal  fyfiem.  The  fenfations  which  appear  moll;  evi¬ 
dently  to  arife  from  a  chemical  change  in  the  organs, 
are  thofe  that  give  notice  of  a  change  of  temperature. 
When  a  body  that  has  a  temperature  below  that  of  the 
animal,  comes  in  contaCt  with  the  furface  of  this  latter, 
*we  know  that  it  abftraCis  from  that  furface  a  part  of  its 
caloric,  as  by  the  contaCt  it  gradually  acquires  the 
temperature  of  the  animal ;  unlefs,  indeed,  it  be  fo  large 
and  fo  cold  as  altogether  to  deftroy  life.  As,  however. 
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the  refiflance  which  the  animal  body  gives  to  a  too  Of 
great  change  of  temperature,  generally  confines  this  fenfation. 
change  to  the  furface  of  the  body  \  there  muft  be  fome-  v 
thing  more  than  a  mechanical  or  a  chemical  a&ion,  or 
the  ienfe  of  feeling  muft  depend  chiefly  on  the  vital  prin- 
cipk.  .  .  8r 

As  the  fenfe  of  feeling,  from  its  general  diffufion,  Univerfali- 
may  be  confidered  as  the  moft  effential  of  all  the  fenfes  ;fy  offeeU 
its  degrees  of  perfection  have  confiderable  influence  onln&* 
the  nature  of  different  animals. 

Of  all  vertebral  animals,  man  feems  to  poffefs  this 
fenfe  in  the  molt  perfeCt  degree  ;  but  among  the  inverte- 
bral  animals,  the  touch  feems  to  improve  as  the 
other  fenfes  degenerate  \  and  thofe  animals  which  appear 
to  have  no  other  fenfe,  poffefs  this  in  fo  exquifite  a  de¬ 
gree  that  they  feem  to  feel  even  the  light. 

Dr  Darwin  thinks  it  probable,  that  the  animal  body 
is  furniffied  with  a  diftinCt  fet  of  nerves  for  the  fenfation 
of  heat  and  cold.  We  do  not  fee  the  neceffity  of  this, 
as  we  think  that  this  fenfation  is  very  naturally  reduci¬ 
ble  to  that  of  feeling . 

To  this  head  naturally  belongs  the  confideration  of Senfibility 
what  parts  of  the  human  body  poffefs  fenfibility,  and  of  the  ani- 
what  are  infenfible.  This  difeuflion  is  curious,  andma*kody. 
fame  time  ago  exercifed  the  ingenuity  of  two  very  able 
phyfiologifts,  Haller  and  Whytt  ;  between  whom  it 
gave  rife  to  a  long  and  warm  difpute.  We  cannot  pre¬ 
tend  to  enter  into  the  merits  of  this  controverfy,  for  an 
account  of  which  we  refer  our  readers  to  Dr  Whytt’s 
Physiological  EJfays,  and  to  the  Principes  de  Physiologic 
of  Dumas,  tom.  ii.  part.  iii.  fed.  1.  chap.  1. 

The  general  refult  feems  to  be,  that  many  parts  will 
appear  fenfible  or  infenfible,  according  to  the  nature  of 
the  ftimuli  applied  to  them,  and  that  many  of  thofe  parts 
which  in  their  natural  and  healthy  ftate  appear  infufcep- 
tible  of  pain,  are  when  inflamed  or  otherwife  altered  by 
difeafes,  highly  fenfible  ;  and  that  the  brain,  wrhich  is 
confidered  as  the  centre  of  all  fenfation,  and  the  punc¬ 
ture  or  laceration  of  which  is  attended  with  moft  dif- 
trefling  fymptoms  in  other  parts,  is  to  ordinary  ftimuli 
as  infenfible  as  the  cuticle  or  the  nails.  See  alfo  on  this 
fubjeCt,  Bichat  “  Anatomje  Generate,”  tom.  i.  p.  16 1. 

—-167. 

The  principal  morbid  affeCtions  of  this  fenfe,  are  pain, 
itching,  and  want  of  feeling;  for  an  account  of  wrhich 
fee  Medicine,  N°  77.  The  functions  of  the  ikin,  in¬ 
dependently  of  its  ufe  as  an  organ  of  touch,  wall  be  con¬ 
fidered  in  twTo  of  our  fucceeding  chapters. 


2.  OfTafiing , 


This  fenfe  is  the  moft  nearly  allied  to  feeling  ©f Tailing, 
any  of  the  other  fenfes,  and  therefore  very  properly 
comes  under  our  confideration  after  that  fenfe. 

The  principal  organ  of  tafte  is  the  tongue,  efpecially  Organs, 
at  its  upper  furf&ce,  point,  and  edges ;  but  it  alfo  extends 
to  the  lips,  the  palate,  and  the  velum  pendulutti  palati . 

The  tongue  is  not  abfolutely  neceffary  to  tafte,  as  ap¬ 
pears  from  a  cafe  mentioned  by  Juffieu,  of  a  perfon  wrho 
had  only  a  fleffiy  tubercle  in  place  of  a  tongue,  and  yet 
poffeffed  the  fenfe  fufficiently  perfeCt. 

The  feveral  parts  of  the  organs  of  tafte  are  not  equally  Different 
fenfible  to  every  fapid  body  ;  the  tongue  feems  to  be  more  organs  vari- 
particularly  affeCted  by  faline  and  faccharine  fubftances,°“fly-affe^* 
chiefly,  howTever,  at  its ’upper  furface  \  the  lips  are  faid  to 

be 
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Of  be  mofl  fufceptible  of  the  tade  of  hellebore ,  the  palate  of 
Senfation  belladonna ,  and  the  gullet  of  wormwood.  The  momor - 

v  dica  elaterium  is  faid  chiefly  to  affe£l  the  back  of  the 
tongue,  and  colocijnth  its  middle. 

86  The  greater  or  lefs  perfection  of  this  fenfe  depends 

Onwhat^  much  on  the  foftnefs,  flexibility,  and  moiflnefs  of  thefe 
tion  of  tatte  parts.  As  man  feems  to  poflefs  thefe  qualifications  in  a 
depends.  more  eminent  degree  than  molt  other  animals,  fo,  in  the 
natural  unfophilticated  date  of  the  tongue,  he  probably 
enjoys  the  benefit  of  tafle  much  more  highly  than  they. 
Such  is  the  cafe  with  all  young  children,  and  with  the 
peafant,  whofe  Ample  fare  appears  to  be  eaten  with  a 
much  greater  relifti  than  all  the  delicacies  of  the  volup¬ 
tuary,  who  muff  have  recourfe  to  various  ffimuli  to 
enable  him  to  derive  gratification  from  even  the  daintieff 
viands  (a). 

Tade  feems  to  be  more  exquifite  when  the  fapid  body 
is  drongly  prefled  between  the  tongue  and  the  palate. 
Tade  is  alfo  rendered  more  acute  when  the  tongue  is 
ftimulated  by  various  condiments,  as  pepper ,  tnuflard , 
which  even,  when  not  taken  in  fuch  quantity  as  to  be 
very  perceptible  themfelves,  evidently  increafe  the  relifh 
of  the  difhes  which  they  feafon.  Much  alfo  depends  on 
the  nature  and  date  of  the  bodies  that  are  applied  to  the 
organs  of  tade.  Thefe  mud,  in  the  fird  place,  be  ei¬ 
ther  fluid,  or  capable  of  folution  in  the  faliva.  They 
mud  alfo  poflefs  fome  faline  or  acrid  quality,  to  render 
them  capable  of  a£ling  on  the  nervous  papilla.  It  was 
formerly  fuppofed,  that  faline  bodies  alone  poffeffed  the 
power  of  affe&ing  the  organs  of  tafle  j  and  it  was  con¬ 
ceived  by  Bellini,  that  the  different  flavours  of  faline 
bodies  depended  on  the  figure  of  their  cryflalline  par¬ 
ticles.  M.  Dumas  has  taken  confiderable  pains,  and  has 
advanced  feveral  arguments,  to  fliow  the  abfurdity  of  this 
hypothefis ;  and  we  think  has  treated  it  with  more  feriouf- 
nefs  than  it  deferves.  That  the  different  fenfations 
which  fapid  bodies  excite  in  our  organs  of  tade,  depend 
chiefly  on  a  difference  in  their  chemical  nature,  mud, 
wTe  think,  be  allowed,  and  fome  have  gone  fo  far  as  to 
fuppofe,  that  the  fenfation  depends  on  fome  chemical 
affinity  betwreen  the  fapid  body  and  the  nervous  fluid. 
Modifica-  The  imPre^lon  which  fapid  bodies  make  on  the  or- 
tion/of  "  gans  of  tade  is  modified  by  age,  fex,  temperament,  and 
tade.  habit.  We  know  that  children  are  particularly  pleafed 
with  fweet  things,  while  high  feafoned  difhes  and  vinous 
liquors  are  more  palatable  to  people  of  a  more  advanced 
age.  Women,  from  various  caufes,  efpecially  during 
pregnancy,  and  when  labouring  under  hyderic  affec¬ 
tions,  have  often  very  Angular  taffes.  People  of  a  'warm 
and  a  mobile  conditutionare  often  affe&edby  flavours  that 
are  almod  infenfible  to  others ;  and  cuflom  will  render 
palatable  many  fubdances,  which,  when  fird  taded,  are 
reje&ed  with  difgufl. 

8S  Befides  the  gratification  afforded  to  animals  by  the 

Ufes  of  penfe  Qf  tafl.e?  j-hjg  is  fUppofed  to  afford  one  of  the  prin¬ 
cipal  means  of  diffinguifhing  between  wholefome  and  de¬ 
leterious  fubdances.  Indeed,  with  refpeft  to  the  infe- 
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rior  animals,  this  difcriminating  fenfe  is  feldom  known  Of 
to  fail,  and  in  this  indance,  they  are  fuperior  to  man,  Sen  ation^ 
who  is  often  deceived.  There  are  many  poifonous  herbs, 
the  fruits  or  roots  of  which  have  a  tade  not  unpleafant, 
but  wThich  cannot  be  eaten  with  impunity. 

On  the  morbid  affections  of  tade,  fee  Medicine, 

N°  78. 

3.  Of  Smelling, 

The  fenfe  of  fmelling,  like  that  of  tade,  is  nearly  al- smelling, 
lied  to  feeling,  and  is  one  of  thofe  by  which  wre  become 
acquainted  with  the  mechanical  and  chemical  properties 
of  external  bodies.  It  is  caufed  by  volatile  particles 
flying  off  from  odorous  bodies,  and  diffufed  or  diffolved 
in  the  atmofphere,  in  union  with  which  they  enter  the 
nodrils  and  affe£l  the  nerves  of  the  fmelling  organs.  90 

It  is  difficult  to  afeertain  what  are  the  effential  organs  Organs 
of  fmelling.  We  know  that  in  mod  animals  which 
breathe  through  lungs  or  gills,  there  is  either  a  nofe,  or 
there  are  certain  holes  that  ferve  the  purpofe  of  nodrils  \ 
but  in  many  animals  there  is  nothing  fimilar  to  thefe, 
and  yet  there  is  every  reafon  to  believe  that  they  poffefs 
the  fenfe  of  fmelling  in  an  exquifite  degree. 

Infedls  difeover  their  food  at  a  didance.  Butterflies 
feek  their  females,  even  wffien  inclofed  in  boxes  ;  and  as 
they  are  liable  to  be  deceived  by  refemblance  of  colour, 
it  is  evident  that  thefe  infers  are  guided  in  many  cir- 
cumdances  by  the  fenfe  of  fmell.  Thus  the  flefh-fly 
( inufea  vomiloria)  lays  its  eggs  on  plants  that  have  a 
foetid  fmell,  imagining  that  it  places  them  on  corrupted 
flefh,  and  the  larvae  which  are  thus  produced  perifh  for 
want  of  their  neceffary  food. 

As  the  organ  of  fmell,  in  all  animals  wdfich  refpire 
air,  is  fituated  at  the  entrance  of  the  organs  of  refpira- 
tion,  the  mod  probable  conje&ure  that  has  been  propoff 
ed  refpe&ing  its  feat  in  infe£ls,  is  that  of  Bader,  fines 
revived  by  feveral  naturalifls,  wTho  placed  it  in  the 
mouths  of  the  tracheae  or  air  tubes.  Befide  many  other 
reafons  that  might  be  dated  in  fupport  of  this  opinion,  we 
may  obferve,  that  the  internal  membrane  of  the  tracheae 
appears  very  wrell  calculated  to  perform  this  office,  being 
foft  and  moidened,  and  that  the  infedls  in  wrhich  the 
tracheae  enlarge,  and  form  numerous  or  confiderable 
veficles,  are  thofe  which  feem  to  poflefs  the  mod  per- 
fe£t  fenfe  of  fmelling.  Such  are  all  the  fcarabcei ,  the 
bees,  flies,  &.c. 

The  antennae,  w’hich  other  anatomifls  have  fuppofed 
to  be  the  feat  of  fmelling  in  jnfe£ts,  do  not  appear  to 
Cuvier  to  poflefs  any  of  the  requifites  for  that  organ. 

The  fjiollufca,  which  refpire  air,  may  alfo  poflefs  this 
fenfation  at  the  entrance  of  their  pulmonary  veffels  ;  but 
it  is  not  neceffary  to  fearch  for  a  particular  organ  of  this 
fenfe  in  them,  as  their  whole  fkin  appears  to  refemble  a 
pituitary  membrane.  It  is  everywhere  foft,  fungous, 
and  is  always  moidened  by  a  great  quantity  of  mucous 
matter.  Finally,  it  is  fupplied  wfith  numerous  nerves, 
which  animate  every  point  of  its  furface. 

The 


(a)  It  is  generally  fuppofed,  that  the  fenfe  of  tading  is  more  acute  in  fome  of  the  inferior  animals  than  m* 
man  an  opinion  which  is  founded  chiefly  on  the  greater  fize  and  number  of  the  papilla  of  the  tongue  in  thofe  ani¬ 
mals.  It  is  fcarcely  poflible  to  decide  this  point }  but  wTe  fliould  conceive,  from  the  infinite  variety  of  fubdances  that 
are  occafionaily  fubje&ed  to  the  human  palate,  and  from  the  extreme  delicacy  of  tade  difplayed  by  fome  indivk 
duals,  that  man  has  the  advantage  of  his  brute  neighbours  in  this  fenfe,. 
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Of  The  worms  and  fort  zoophytes,  and  all  the  polypes, 

Senfation.  are  probably  in  the  feme  fituation.  It  cannot  be  doubt - 
W“’”v  ed  but  that  tliefe  animals. enjoy  the  fenfe  of  fmell.  It  is 
chiefly  by  it  that  they  dilcover  their  food,  particularly 
the  fpecies  that  have  no  eyes.  Ariflotle  remarked,  that 
certain  herbs,  v.’hich  have  a  ftrong  odour,  were  avoided 
51  by  cuttle-fjhes  and  the  cBopus. 

Nature  of  Of  all  the  fubftances  which  affefl  our  organs  of  fenfa- 
underltood6  ti°rt’  °~ours  are  &e'  feaff  underftood,  though  the  im- 
’  preflions  which  they  make  on  the  animal  body  appear 
to  be  moil  powerful  and  extenfive.  Some  bodies  are  al¬ 
ways  odorous,  becaufe  the  whole  or  a  part  of  their  fub- 
ftaned,  being  volatile,  it  is  conilantly  dying  off :  others 
become  odorous,  only  under  certain  circumftanccs  ;  as 
when  a  body  containing  a  volatile  principle  in  its  com- 
pofition  is  decompofed  by  another  that  has  a  lefs  affinity 
for  that  principle,  e.  gr.  when  muriate  of  ammonia  is  de¬ 
compofed  by  quicklime. 

Odours  ieem  to  be  propagated  in  the  air,  much  in 
the  feme  manner  as  one  fluid  is  diffufed  through  another. 
Their  motion  is  not  diredl  lifee  that  of  light,  nor  is  it 
rapid  or  fufceptible  of  reflexion  and  refraction  like  light 
and  caloric.  The  odorous  particles  of  volatile  bodies 
may  enter  into  combination  with  different  Jubilances,  by 
chemical  affinity,  and  thus  lofe  their  original  properties. 
In  this  way  the  effluvia  of  putrid  meat  are  deflroyed  by 
frelh  burnt  charcoal,  and  the  noxious  exhalations  from 
peftilential  apartments  are  removed  by  the  vapours  of 
nitric  or  muriatic  acid. 

Thefe  civcumflances  feem  to  prove  that  each  fmell  is 
occafioned  by  a  particular  iubftar.ee  floating  in  the  atmo- 
fphere.  There  are  others,  however,  which  appear  to 
indicate  that  odour  is  not  always  produced  in  tins  man¬ 
ner. 

Several  bodies  yield  a  ftrong  fmell  for  a  great  length 
of  time,  without  fuftainjng  any  fen  Able  lofe  of  lubflaiicej 
fuch,  for  example,  is  mujk.  Some  odours  are  per¬ 
ceived  when  no  evaporation  can  be  obferved,  as  the 
fmell  which  arifes  from  the  friction  of  copper,  that  pro¬ 
duced  by  the  fufion  of  a  great  number  of  bodies,  and 
even  by  the  melting  of  common  ice.  In  other  cafes, 
real  evaporations  produce  no  feufible  odour ;  tins  may 
be  remarked  on  the  diJengagement  of  feveial  gafes,  and 
even  on  the  ordinary  evaporation  of  water.  Perhaps 
thefe  phenomena  prove  only  that  the  force  of  fenfetion 
is  not  proportional  to  the  quantity  of  the  Jubilance  by 
which  it  is  excited,  but  that  it  depends  on  the  nature 
and  degree  of  the  affinity  of  that  fubltance  with  the  nef- 
*  (hi vie r.  vous  fluid.*  The  action  of  the  greater  part  of  odorous 
fubftances  on  the  nervous  fyJlem,  is  rendered  manifeft 
by  a  number  of  other  effects  beffdes  the  fenfetion  of 
fmell ;  fome  produce  huntings,  others  giddinefs,  or  even 
convulfions.  Some,  on  the  contrary,  ferve  to  remove 
thefe  diforders :  indeed  the  greater  part  of  medicines 
act  in  general  rather  by  their  volatile  and  odorous  parts, 
than  by  their  other  principles  ;  and  afford  new  proofs  of 
the  influence  exercifed  in  the  animal  economy  by  the 
gafeous  and  impalpable  fubftances,  the  greater  part  of 
which  are  doubllefs  ftill  unknown  to  us. 

We  know  not  whether  odours  have  a  peculiar  ve¬ 
hicle,  befldes  the  matter  of  heat,  which  is  common  to 
them  all  in  their  quality  of  vapours  or  elaftic  fluids. 
We  cannot  explain  why  odours  are  agreeable  or  dis¬ 
agreeable  to  us,  nor  why  thofe  that  are  difgufting  to  us 
appear  pleafing  to  other  animals,  and  vice  verfa.  Though 
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man  and  other  animals  are  generally  pleated  with  the  Of 
odour  of  thofe  fubftances  wffiich  ferve  them  as  food  *,  yet  Senfation. 
when  their  appetite  is  fetisfied,  this  odour  often  be-  u— “V— “J 
comes  difpleaftng  to .  them.  On  the  contrary,  fome 
animals  appear  to  have  a  pafflonate  fondnefs  for  ftrong 
lineliing  fubftances  which  feem  altogether  ufeiels  to 
them.  Thus  cats  are  extremely  fond  of  cat-mint , 
and  the  freJh  roots  of  valerian.  In  general,  thofe 
odours  which  are  moft  difegreeable  indicate'  that  the 
fubftances  from  which  they  proceed  are  injurious. 

Thus  venomous  plants,  putrid  fleffi,  and  poifonous  mi¬ 
nerals,  have  commonly  an  unpleafent  odour.  This  rule, 
however,  is  not  universal  •,  and  the  fenfe  of  fmell,  like  that 
of  tafte,  is  not  an  unerring  guide  to  man,  whatever  it  may 
be  to  other  animals. 


It  iippe.irs  that  the  effluvia  of  odorous  bodies  are  ca¬ 
pable  of  oiftiifing  tbemlelves  through  water  as  well  as 
air ;  for  when  thefe  fubftances  are  thrown  into  water 
as  bait  for  ffjh,  we  find  that  thefe  animals  are  attrafted 
by  the  fmell  from  a  conliderable  diftance. 

The  comparative  phyfiology  of  this  fenfe  is  very  cuii-  Compara- 
ous,  though  we  cannot  explain  the  reafon  of  the  differ- tive  phyfi*« 
ences  that  we  find  to  take  place  in  the  various  tribes  of 
animals.  Man  in  a  Hate  of  civilized  fociety,  where  he  lme  inS’ 
may  have  recourfe  to  a  great  variety  of  means  by  which 
to  diilinguifh  the  properties  of  bodies,  Isas  lefs  occafion  for 
aeutenels  of  fmell  5  but  we  know  that  favages  are  in 
that  refpeft  greatly  his  fuperiors.  Their  fmell  is  fe> 
acute,  that  like  a  blood-hound,  they  can  feent  their 
enemy  to  a  great  diftance,  and  purfue  his  track  with  al- 
moii  certain  i'uccefs.  Among  birds  and  beafts  of  prey 
we  alfo  find  that  acutenefs  of  fmell  is  a  very  general 
property.  Hyaenas,  wolves,  vultures,  and  ravens,  can  di- 
ftinguifh  the  putrid  carcafes  on  which  they  fe«l  many 
miles  off’,  and  it  is  afferted  by  natuialiils,  that  jackalls 
hunt  in  packs,  and  follow'  their  game  like  hounds  by  the 
feent.  There  is  a  curious  diverfity  in  this  reJpeft  among 
birds,  fome  having  this  fenfe  very  acute,  others  very 
blunt.  We  are  told  by  Gattoni*,  that  the  cock  is  fierce¬ 
ly  affe£led  with  the  i'mell  of  ammonia  or  hartfflorn,  *£*%$*** 
while  the  duck  is  laid  to  avoid  all  powerful  odours  oifattu* 
whether  agreeable  or  otherwife.  We  are  not  fuffici- 
ently  acquainted  with  the  nature  of  the  olfa6tory  mem¬ 
brane,  nor  with  that  of  the  nerves  diftributed  to  it,  to 
enable  us  to  form  an  opinion  refpe&ing  the  degree  and 
the  kind  of  fenfetlor.s  they  procure  to  different  animals. 

It  may,  however,  be  at  firft  fight  .prefumed,  that  all 
things  in  other  refpefts  being  equal,  the  animals  m 
which  the  olfeclory  membrane  is  moft  extenfive,  enjoy 
%he  fenfetion  of  i'mell  moft  exquifitely  ;  and  experience 
confirms  this  conje&ure.  It  would  be  curious  to  learn 
why  the  animals  which  poffefs  the  fenfe  of  fmell  in  the 
lrigheft  degree,  are  preciJelv  thofe  which  feed  on  the 
moft  fetid  fubftances,  as  we  obferve  in  dogs  which  eat 
carrion. 


4.  Of  Hearing. 

The  fenfe  of  hearing  is  mere  important  than  any  Hearing, 
which  w'e  have  yet  noticed,  but  it  appears  to  be  lefs 
generally  diffufed. 

By  means  of  it  we  becotne  acquainted  with  thofe  pro¬ 
perties  of  bodies  which  fit  them  for  making  fepfible  ira- 
preflions  on  the  air,  as  hardneis,  elallicity,  &c.  j  and  thefe 
impreftious  on  the  air,  when  communicated  to  the  or¬ 
gans  of  hearing,  convey  to  cur  mind  the  ideas  of  found. 

By 
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Of  By  tliis  fenfe  vre  derive  two  of  the  higheft  gratifications 
Sen  ration.^  that  we  are  capable  of  enjoying,  viz.  the  pleafures  of 
converfaticn  and  of  mufic  j  and  in  this  way  moil  animals 
hold  intercourfe  with  each  other. 

94  The  organs  of  hearing  differ  exceedingly  in  the  vari- 

rgan:>*  ous  clafies  of  animals.  The  human  ear  and  its  appen¬ 
dages  have  been  deferibed  in  Anatomy,  Part  I. 
chap.  vi.  left.  4.;  and  for  an  account  of  thefe  organs  in 
other  animals,  we  muft  refer  to  Cuvier's  Ledums,  vol.ii. 
or  the  Comparative  Anatomy  of  Blumcnbach,  chap.  xx. 
Red-blooded  animals  without  exception  have  evident 
auditory  organs  5  and  analogous  parts  are  found  in 
many  of  the  white-blooded.  In  a  great  number  of  the 
inferior  dalles,  however,  no  fuch  parts  have  been  afeer- 
tained,  though  it  is  certain  that  many  of  them  do  really 
hear.  In  ail  thofe  in  which  thefe  organs  have  been  de¬ 
leted,  there  is  always  found  a  gelatinous  pulp,  covered 
with  a  fine,  elaftic  membrane,  and  in  this  puip  the  rami¬ 
fications  of  the  auditory  nerve  are  loft.  It  is  therefore, 
highly  probable  that  the  feat  of  hearing  refides  in  the 
minute  nervous  fibres  that  are  diftributed  through  the 
pulp,  and  that  this  latter  is  the  medium  by  which  founds 
are  communicated  from  the  percuffed  air.  We  may 
form  a  tolerably  juft  idea  of  the  manner  in  which  this 
pulpy  fubftance  is  conne&ed  with  the  external  move¬ 
ments  that  are  the  caufe  of  found  ;  for  this  quivering 
jelly  will  readily  receive  the  concuffions  of  the  air  or 
water  that  are  tranfmitted  to  it  from  the  vibrations  of 
fonorous  bodies,  and  communicate  them  to  the  nervous 
filaments.  Thus  far  only  can  we  trace  the  motion  of 
found ;  but  tbe  fteps  by  which  this  motion  is  carried  on 
till  the  perception  of  found  is  produced  in  the  mind,  are 
equally  unknown  to  the  anatomift  and  the  metaphyfi- 
cian. 

Varieties  of  ^ie  philofophy  of  found  has  already  been  treated  of 
found.  under  Acoustics.  It  is  neceftary  here  to  remark  only, 
that  the  qualities  of  found  may  be  diftinguifhed  into 
force ,  depending  on  the  extent  of  the  vibrations  of  the 
body  from  which  the  found  proceeds ;  tone,  depending 
on  the  velocity  of  the  vibrations-,  refinance ,  arifing 
from  the  intimate  compofition  of  the  fonorous  body ; 
Jimple  modulation  of  voice ,  and  articulations. 

9$  The  human  ear  can  diftinguifli  all  thefe  different  qua- 

tive1  p^y fio- relation  to  one  found  ;  this  diftin£lion  is  made 
]°gy  of' y  with  wonderful  accuracy,  by  perfons  who  frequently  ex¬ 

hearing.  ercife  that  faculty,  and  particularly  by  profeffional  mu- 
ficians.  The  other  mammalia  exhibit  proofs  that  they 
are  capable  of  diftinguifhing  the  qualities  of  found  which 
relate  to  fpeech,  that  is  to  fay ,  fimple  vocal  modulations 
and  articulations  ;  for  we  may  obferve  daily,  that  they 
remember  the  found  and  fignification  of  feveral  words. 
Some  are  ftrongly  affe&ed  by  certain  founds.  Acute 
tones  produce  a  painful  fenfation  in  dogs ,  and  we  alfo 
obferve  that  thefe  animals  are  terrified  by  violent  ncifes  ; 
they  therefore  diftingYtifti  thefe  two  properties.  Birds 
have  a  feeling,  no  lefs  exquifite,  of  voice,  tone ,  articula¬ 
tion,  and  even  refinance ,  fince  they  learn  to  fing  with 
great  corre&nefs ;  and  when  their  vocal  organs  permit 
them,  can  completely  counterfeit  the  human  fpeech, 
with  all  the  modifications  pradtifed  by  the  individuals 
they  imitate. 

As  to  cold-blooded  animals,  it  is  well  known  that  fe¬ 
veral  of  them  call  each  other  by  certain  founds,  and  that 
others,  which  are  incapable  of  producing  founds,  can  at 
Jeaft  underftand  them,  as  carps ,  which  appear  when  the 


noife  of  a  bell  indicates  to  them  that  they  are  to  be  fed,  Of 
&c.  but  we  know  not  what  qualities  of  found  they  Scnfation. 
diftinguilh,  and  how  far,  in  this  refpedl,  the  delicacy  of '  v~ 
their  lenfe  of  hearing  extends  *.  *  Cuvier 

For  the  morbid  affedlions  of  hearing,  fee  Medicine, 
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As  we  afeend  from  the  fimpler  to  the  more  complex  Seeing* 
fenies,  we  find  a  greater  fcope  for  defeription  and  ob- 
fervation  ;  but  we  alfo  find  our  phyfiological  difficulties 
increafed.  The  fenfe  of  touch  being  the  moft  fimple  of 
all  the  fenfes,  requires  but  a  fimple  organization,  and  is 
the  moft  widely  diffufed  \  that  of  vilion,  on  the  other 
hand,  is  the  moft  complex,  and  requires  for  its  mecha- 
nifm,  a  more  elaborate  fet  of  organs.  There  is  not,  in 
the  whole  animal  ftruflure,  a  more  curious  and  admir¬ 
able  organ  than  the  eye,  whether  we  contemplate  it  in 
its  moft  perfe£l  flate  in  the  human  body,  or  in  its  moft 
fimple  conformation,  as  it  appears  in  the  horn  of  a  fnail.  q8 

The  anatomy  of  the  human  eye  has  been  fufFicienlly  Organs, 
deferibed  in  the  article  Anatomy,  Part  I.  chap.  vi. 
fe<ft.  5. ;  and  if  our  readers  defire  a  fuller  account  of 
this  organ,  we  may  refer  them  to  the  elegant  work  of 
Profeffor  Soemmering.  The  ftru&ure  of  the  eye  in  the 
inferior  animals  is  well  deferibed  in  Cuvieris  twelfth 
leclure,  and  in  Blumenbach’s  Comparative  Anatomy, 
chap.  xvi.  We  ftiall  extract  from  the  former  a  deferip¬ 
tion  of  the  eyes  of  infers  and  cruftaceous  animals,  as 
being  among  the  moft  curious  and  leaf!  known  fubjecU 
of  comparative  anatomy. 

“  The  ftrufture  of  the  eye  of  infects  is  fo  very  dif¬ 
ferent  from  that  of  other  animals,  even  the  mollufca, 
that  it  would  be  difficult  to  believe  it  an  organ  of  fight, 
had  not  experiments,  purpofely  made,  demonftrated  its 
ufe.  If  w-e  cut  out,  or  cover  with  opaque  matter,  the 
eye  of  the  dragonfly,  it  wall  ftrike  a  gain  ft  walls  in  its 
flight.  If  we  cover  the  compound  eyes  of  the  veafp,  it 
afeends  perpendicularly  in  the  air,  until  it  completely 
difappears;  if  we  cover  its  fimple  eyes  only,  it  will  not 
attempt  to  fly,  but  will  remain  perfe6t!y  immoveable. 

“  The'  furface  of  a  compound  eye,  when  viewed  by 
the  microfcope,  exhibits  an  innumerable  multitude  cf 
hexagonal  facets,  (lightly  convex,  and  feparated  from  one 
another  by  fmall  furrows,  which  frequently  contain  fine 
hairs,  more  or  lefs  long. 

“  Thefe  facets  form  altogether  a  hard  and  elaftic 
membrane,  which,  when  freed  of  the  fubftances  that 
adhere  to  itpofteriorly,  is  very  tranfparent. 

“  Each  of  thefe  fmall  furfaces  may  be  confidered 
cither  as  a  cornea,  or  a  cryftalline  $  for  it  is  convex  ex¬ 
ternally,  and  concave  internally,  but  thicker  in  the  mid¬ 
dle  than  at  the  edges,  it  is  alfo  the  only  tranfparent  pait 
in  this  fingular  eye. 

“  Immediately  behind  this  tranfparent  membrane 
there  is  an  opaque  fubftance,  which  varies  greatly  as  to 
colour  in  different  fpecics,  and  which  fometimes  forms, 
even  in  the  fame  eye,  fpots  or  bands  of  different  colours. 

Its  confidence  is  the  fame  as  that  of  the  pigment  of  the 
choroides ;  it  entirely  covers  the  pofterior  part  of  the 
tranfparent  facets,  without  leaving  any  aperture  for  the 
paffage  of  the  light. 

“  Behind  this  pigment  we  find  lome  very  fhort  while 
filaments,  in  the  form  of  hexagonal  prifms,  fituated 
clofe  to  each  ether,  like  the  ftones  of  a  pavement,  and 

*  precifely 


472  P  H  Y  S  I 

yf.  preclfely  equal  in  number  to  the  facets  of  the  cornea  ; 
^■(.ntation,  ^  eacb  penetrates  into  the  hollow  part  of  one  of  thefe  fa¬ 
cets,  and  is  feparated  from  it  only  by  the  pigment  men¬ 
tioned  above.  If  thefe  filaments  are  nervous,  as  in  my 
opinion  they  appear  to  be,  we  may  confider  each  as  the 
retina  of  the  furface  behind  which  it  is  placed  :  but  it 
Avill  always  remain  to  be  explained,  how  the  light  can 
on  this  retina,  through  a  coat  of  opaque  pig¬ 
ment. 

il  This  multitude  of  filaments,  perpendicular  to  the 
cornea,  have  behind  them  a  membrane  which  ferves 
them  all  as  a  bafe,  and  which  is  confequently  nearly 
parallel  to  the  cornea ;  this  membrane  is  very  fine,  and 
of  a  blackifh  colour,  which  is  not  caufed  by  a  pigment, 
but  extends  to  its  moft  intimate  texture  ;  we  obferve 
in  it  very  fine  whitifh  lines,  which  are  tracheae,  and 
and  will  produce  flill  finer  branches,  that  penetrate  be¬ 
tween  the  hexagonal  filaments,  as  far  as  the  cornea. 
By  analogy,  we  may  name  this  membrane  the  cho- 
roides . 

“  A  thin  expanfion  of  the  optic  nerve  is  applied  to 
the  poflerior  part  of  the  choroides.  This  is  a  real  ner¬ 
vous  membrane,  perfectly  fimilar  to  the  retina  of  red- 
blooded  animals  \  it  appears  that  the  white  filaments, 
which  form  the  particular  retinae  of  the  different  ocular 
furfaces,  are  productions  of  this  general  retina,  which 
perforates  the  membrane  I  have  named  choroides,  by  a 
multitude  of  fmall  and  almoff  imperceptible  holes, 

“  To  obtain  a  diflinCl  view  of  all  thefe  parts,  it  is 
neceffary  to  cut  off  the  head  of  an  infe6l  that  has  the 
eyes  large,  and  diffeCl  it  pofteriorly^  each  part  will 
then  be  removed  in  an  order  the  reverfe  of  that  in  which 
I  have  deferibed  them. 

“  In  the  cray  fifties,  in  general,  the  eye  is  fituated  on 
a  moveable  tubercle.  The  extremity,  which  is  rounded 
on  every  fide,  and  fometimes  elongated  into  a  cone, 
when  viewed  by  a  glafs,  prefents  the  fame  furfaces  as 
the  eyes  of  infeCls.  When  we  cut  this  tubercle  longi¬ 
tudinally,  we  obferve  that  the  optic  nerve  paffes  through 
it  in  a  cylindrical  canal,  which  occupies  the  place  of  its 
axis.  Arrived  at  the  centre  of  the  concavity  of  the 
eye,  it  forms  a  fmall  button,  which  detaches  very  fine 
filaments  in  every  direction  ;  at  a  certain  diflance  thefe 
filaments  meet  the  choroides,  which  is  nearly  concentri- 
cal  with  the  cornea,  and  covers  the  fpherical  brufli  of 
the  extremity  of  the  nerve,  like  a  hood.  All  the  di- 
ftance  between  the  choroides  and  the  cornea  is  occu¬ 
pied,  as  in  infers,  by  white  filaments,  clofely  arranged 
in  a  perpendicular  dire&ion  to  each  other,  .and  which 
have  the  extremity  next  the  cornea  alfo  coated  with  a 
black  pigment. 

Cuvier's  “  Thefe  filaments  perforate  the  choroides,  and  are 
Lectures,  continuations  of  thofe  produced  by  the  button,  which 
v°l.  11.  terminates  the  optic  nerve.” 

99  The  immediate  feat  of  vifion  is  flill  in  difpute  ;  but 

fieatofvitC  aPPears  t0  exPanfion  of  the  optic  nerve  upon 

fion  proba-  ™ner  coat  eye*  The  other  parts  of  that  or- 

bly  the  re-  gan  ferve  to  collect,  refraft,  abforb,  and  fometimes  even 
tina.  refle£l,  the  rays  of  light,  according  as  thefe  operations 
are  required  for  the  diftin£l  vifion  of  any  particular  ani¬ 
mal.  Thofe  animals  that  feek  for  their  prey  during 
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night,,  have  a  pupil  that  is  very  dilatable,  and  have  Of 
very  little  of  that  dark  fubftance  called  pigmeutum  ni-  Senfation. 
grum ,  that  lies  between  the  retina  and  the  choroid  coat 
in  diurnal  animals.  Thus,  the  former  have  their  eyes 
better  adapted  to  receive  and  to  retain  the  feeble  rays 
of  light,  and  thus  poffefs  a  great  advantage  over  the 
animals  which  they  purfue,  whofe  eyes  are  calculated 
for  feeing  befl  in  a  flrong  light. 

1  he  fubje£t  of  vifion  has  been  fo  fully  confidered  un¬ 
der  Optics,  Part  I.  fe£t.  5.  that  it  is  unneceffary  for 
us  to  give  any  detailed  account  of  it  here.  We  fliall 
therefore  merely  enumerate  the  principal  phenomena.  roo 

1.  *lhe  rays  of  light  proceeding  from  luminous  bo- Phenomena 
dies,  are  collected  by  the  cornea  5  varioufly  refra&ed  by  “f vifion- . 
the  aqueous,  cryflalline,  and  vitreous  humours,  trll  they 

meet  in  a  point  (in  perfect  vifion)  in  the  retina,  from 
which  the  fenfation  conveyed  to  the  brain,  excites  there 
the  ideas  of  light,  colour,  and  other  qualities  of  extreme 
obje&s,  of  which  the  eye  is  capable  of  judging. 

2.  The  image  ©f  the  object  thus  pictured  on  the  reti¬ 
na,  is  inverted,  though  the  mind  is  habituated  to  perceive 
it  as  if  it  were  ere£l. 

3.  There  is  a  certain  point  within  the  eye  where  the 
retina  is  deficient,  and  here  the  luminous  rays  make  no 
imprefiion. 

4.  The  eye  is  calculated  to  fee  obje&s  moft  diftin&ly 
at  certain  diffances  or  foci,  though  thefe  diftances  vary 
confiderably  in  different  fpecies,  and  different  individu¬ 
als.  A  perfon  of  ordinary  fight  can  read  a  middle-fized 
print  moil  diftin&ly  at  the  diffance  of  about  eight  inches. 

Thofe  who  require  a  lefs  diffance  are  near-fighted,  or 
myopes,  and  in  them  the  point  of  divergence  of  rays  is 
before  the  retina.  Thofe  who  require  a  greater  diffance 
are  long-fighted,  or  prejbijopes  ;  and  in  thefe  the  point  of 
divergence  is  behind  the  retina. 

5.  In  thofe  animals  that  have  two  eyes,  an  image  of 
a  luminous  objeft  is  formed  in  each,  though  the  mind 
is  accuftomed  to  unite  both  images  into  one.  In  ftra- 
bifmus  or  fquinting,  the  two  eyes  not  being  fimilarly 
dire&ed,  do  not  concur  in  producing  a  fingle  obje£l. 

6.  Though  the  images  of  many  objetffs  are  impreffed 
on  the  retina  at  the  fame  time,  the  mind  can  attend  di- 
ftin£lly  to  only  one  of  them. 

7.  In  perfe£l  vifion,  the  pupil  contracts  or  dilates  ac¬ 
cording  to  the  greater  or  lefs  quantity  of  light  that  is 
prefent. 

8.  When  the  eye  has  looked  ffeadily  for  fome  time 
on  a  circumfcribed  fpace,  of  a  particular  colour,  as  a 
piece  of  red  paper  placed  on  a  white  ground,  it  perceives 
a  border  of  a  different  colour  furrounding  the  original 
fpot.  This  furrounding  colour  is  called  the  accidental 
colour  of  the  former,  and  differs  according  to  the  colour 
of  the  original  fpot.  Jn  the  prefent  inffance  it  is  green, 
or  bluifh-green.  The  other  natural  colours  are  attend¬ 
ed  by  the  following  accidental  colours,  viz.  orange,  by 
blue,  with  nearly  an  equal  proportion  of  indigo ;  yel¬ 
low  by  indigo,  with  a  mixture  of  violet ;  green  by 
violet,  with  a  mixture  of  red;  blue  by  red,  with  a 
mixture  of  orange;  INDIGO  by  yellow,  with  a  confider- 
able  mixture  of  orange;  and  violet  by  green,  with  a 
confiderable  mixture  of  Hue  (b). 

-  The 


00  Dr  Darwin,  in  his  Zoonomia,  vol.  i.  fe£l.  2.  employs  the  phenomena  of  accidental  colours  to  prove  that  the 
4  fibres 
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Chap.  IT.  fHYSI 

Of  The  exercife  of  diftinft  vifion  depends  chiefly  on  the 

Senfation.  following  circumftances :  I.  The  perfect  tranfparency  of 
V“  the  cornea,  and  the  feveral  humours  of  the  eye  j  2.  on 

Requifites  the  juft  proportional  diftance  between  the  cornea  and 
far  diftindl  the  cryftalline  lens,  and  on  their  degree  of  convexity  ) 
3.  on  the  fenfibility  of  the  retina  \  4.  on  the  degree  of 
illumination  of  the  vifible  objeeft  *,  5.  on  the  colour  of 
the  plgmentum  between  the  choroid  and  the  retina  $ 
and  6.  on  the  contra&ion  and  dilatation  of  the  pupil. 
The  adlion  of  light  on  living  beings  is  not  confined 
light  on  the  t0  effe£ls  in  producing  vifion.  It  feems  to  a6t  on  the 
fyftem  in  general  as  a  moderate  but  conftant  ftimulus. 
When  the  light  of  day  is  vivid,  as  in  bright  funfhine, 
the  body  is  more  adtive,  a-nd  the  mind  more  vigorous, 
than  under  a  cloudy  fky.  Thofc  climates  which  are 
frequently  obfeured  by  clouds  and  vapours,  are  notori- 
oufly  the  birthplaces  of  ferioufnefs  and  gloom  5  and 
Boeotian  dulnefs  and  Englifn  melancholy  have  long  be¬ 
come  proverbial  5  while  on  the  contrary,  the  ferene 
brightnefs  of  an  eaftern  fky  has  been  confidered  as  pe¬ 
culiarly  favourable  to  the  exertions  of  imagination,  and 
the  flights  of  fancy.  Mr  Stuart,  a  famous  pedeftrian 
traveller,  told  Dr  Rufti,  that  during  a  fummer  which 
he  palled  in  a  high  northern  latitude,  where  the  fun  is 
vifible  for  feveral  months  together,  he  enjoyed  an  un¬ 
common  fhare  of  health  and  fpirits,  which  he  attributed 
to  the  long  continuance  of  the  light  of  the  fun.  In  a 
ftate  of  nature  moft  animals  retire  to  reft  when  the  light 
fails,  and  few  people  can  fteep  foandly,  unlefs  light  be 
excluded. 

The  ftimulating  effedts  of  light  are  peculiarly  evident 
on  perfons  whofe  nervous  fyftem  is  unufually  fenfible  5 
they  cannot  bear  ftrong  light,  which  not  only  hurts 
their  eyes,  but  produces  confiderable  agitation  on  their 
whole  frame.  The  fame  effedls  are  produced  on  thofe 
who  have  been  confined  in  a  dark  prifon.  The  counte¬ 
nance  of  thefe  unfortunates  is  pale  and  fallow.  This 
latter  effedl  of  the  abfence  of  light  is  fimilar  to  what 
takes  place  in  vegetables,  as  we  know  that  the  colour, 
tafte,  and  fmell  of  plants  depend  on  their  being  expofed 
to  a  due  degree  of  light. 

It  has  been  remarked,  that  thofe  animals  which  have 
been  long  confined  in  a  dark  fituation,  are  univerfally 
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vourVbe ^ifpofed  to  grow  fat ;  and  this  has  been  found  to  take 
£ty.  place  even  in  condemned  criminals,  in  whom  we  would 

leaf!  expedl  it.  This  obefity  has  been  attributed  chiefly 
to  the  abfence  of  light.  We  are  difpofed  to  think  that 
the  abfence  of  this  ftimulus  can  have  no  immediate  ef- 
fedf,  but  that  the  difpofition  to  obefity  depends  rather 
on  the  indolence  of  the  confined  animals,  which  is  fa¬ 
voured  by  the  abfence  of  light. 

For  an  account  of  the  principal  morbid  aflfe£Hons  of 
vifion,  fee  MEDICINE,  N°  81. 

6.  Is  there  in  fome  animals  a  Jixth  fenfe  ? 

i°4  #  # 

Bats  fup-  From  the  experiments  of  Jurin  and  Spallanzani  on  the 
pofed  to  flight  of  bats  that  have  been  deprived  of  fight,  (fee  Mam- 

ieiife  3  MALIA>  N°  38.)  it  has  been  fiippofed  by  fome  that  the 

accuracy  with  which  thefe  animals  in  their  flight  avoided 
the  obftacles  that  were  placed  in  their  way,  is  owing  to 
Vol.  XVI.  Part  II. 
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fome  additional  fenre  which  they  poilefs.  Others  have  Of 
conceived  that  the  ienfe  of  hearing  which  appears  to  be  Senfation.^ 
very  acute  in  the  fpecies  on  which  thefe  experiments  "r~v”  '  ' 
were  made,  is  fufficient  to  fupply  their  want  of  fight. 

It  is  fcarcely  poflible  to  afeertain  which  of  thefe  two 
opinions  is  the  more  probable ;  but  the  writer  of  this 
article  is  rather  inclined  to  adopt  the  latter,  from  hav¬ 
ing  obferved  that  when  he  was  walking  in  an  unfre¬ 
quented  ftreet,  when  it  was  very  dark,  lie  was  enabled 
to  avoid  running  againft  the  common  flairs  that  pro¬ 
jected  into  the  ftreet,  from  a  certain  fenfation  that  he 
perceived,  when  he  approached  the  wall  of  the  flair, 
which  he  cannot  better  deferibe  than  by  faying  that 
the  air  at  thefe  points  appeared  to  be  unufually  Hill. 

With  refpect  to  fenfation  in  general,  we  may  lay 
down  the  following  laws,  which  are  confidered  by  Du¬ 
mas  as  fundamental  principles  of  this  fun£tion.  J0- 

1.  As  activity  is  an  elfential  character  of  fenfation, Laws  of 
this  cannot  exift  without  a  certain  action  of  the  organs,fcnfation. 
and  muft  be  proportioned  to  the  degree  of  attention  be¬ 
llowed  on  the  external  objects,  or  ideas  by  which  it  is 
produced. 

2.  A  repetition  of  the  fame  fenfations  tends  to  render 
the  fenfibility  lefs  acute,  and  lefs  capable  of  receiving 
new  impreflions.  By  repofe  its  energy  is  reftored. 

3.  As  fenfibility  cannot  be  employed  on  two  impref- 

fions  at  the  fame  time,  it  muft  hold  a  certain  balance 
throughout  all  the  organs,  and  it  cannot  be  acutely  ex¬ 
cited  in  one  part,  without  being  proportionably  dimi- 
niftied  in  another.  * 

4.  Senfibility  is  a  relative  faculty,  which  is  not  equal¬ 
ly  obedient  to  all  kinds  of  excitations,  but  only  to  thofe 
which  have  fome  relation  to  it  in  the  different  parts  of 
the  living  body. 

5.  It  is  increafcd  and  accumulated  in  the  direct  pro¬ 
portion  to  the  defeat  or  weaknefs  of  ftimulus. 

6.  It  is  not  proportioned  to  the  number,  arrangement, 
or  diftribution  of  the  nerves,  and  its  changes  of  increafe 
or  diminution  are  not  fufceptible  of  calculation. 

7.  It  is  inconftant,  variable  in  its  progrefs,  and  un¬ 
con  finable  *.  *  Dianas, 

To  thefe  .w7e  may  add  the  following  facRs  refpefling 
this  function  and  its  organs.  _  /ogl  fom. 

1.  The  nerves  which  are  principally  diftributed  to  the ii.  p.151. 
organs  of  the  external  fenfes,  arife  from  that  part  of  the 
fenforium  that  is  within  the  head. 

2.  The  fenfations  produced  in  any  part  by  ihe  con¬ 
tact  of  external  bodies,  are  more  perfect,  according  as 
the  nerves  w’hich  terminate  in  that  part  arife  more  im¬ 
mediately  from  the  common  fenforium. 

3.  When  a  ligature  is  faftened  on  a  nerve,  the  parts 
on  wdiich  the  nerve  is  diftributed  are  deprived  of  fenfa¬ 
tion  as  far  as  depends  on  that  nerve. 

4.  Compreflion  of  the  brain  diminifties  general  fenfa¬ 
tion  in  proportion  to  its  intenfity.  Slight  compreflion 
produces  numbnefs. 

5.  Though  fenfation  probably  takes  place  only  in  the 
central  parts  of  the  fenforium,  it  is  commonly  referred 
to  the  extremities  of  the  nerves.  Thus,  a  gouty  perfon 
who  has  loft  his  leg,  will  fuppofe  that  he  fometimes 

3  O  feels 


fibres  of  the  retina  are  throwm  into  contra£tion,  like  thofe  of  mufcles,  and  that  fame  of  them  a£l  as  antagonifts  to 
others  3  as  he  confiders  the  accidental  as  the  reverfe  of  the  natural  colours,  •  . 
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feels  the  pain  of  the  gout  in  the  toe  of  the  amputated 
limb. 

6.  A  fympathy  takes  place  between  thofe  parts  which 
are  fupplied  by  branches  of  the  fame  nerve.  Thus,  a 
violent  fcratching  of  the  head  often  produces  fneezing ; 
powerful  odours  fnuffed  at  the  nofe  produce  a  flow  of 
tears  \  the  head  fympathifes  with  the  ftomach  \  the 
mammae  with  the  uterus,  &c. 

Thefe  are  all  the  phenomena  refpecting  fenfation  which 
we  can  at  prefent  notice  \  we  fnall  mention  others  xvhen 
we  come  to  confider  the  relation  between  this  function 
and  thofe  of  motion,  digeftion,  circulation,  &.c. 

What  have  been  called  the  internal  fenfes,  as  memo¬ 
ry,  imagination,  and  judgement,  are  rather  qualities  of 
’  the  mind,  than  operations  of  the  brain  \  and  the  confi- 
deration  of  them  belongs  rather  to  metaphyfics  than 
phyfiology.  To  that  article,  therefore,  we  refer  the 
reader  5  and  we  (hall  conclude  this  account  of  the  phe¬ 
nomena  of  fenfation  with  the  following  comparative  view 
of  that  fun&ion  in  the  inferior  animals. 

In  all  animals  that  have  nerves,  voluntary  motions 
and  direct  fenfations  take  place  by  the  fame  means  as 
in  man.  The  differences  in  their  motions  depend  partly 
on  the  intrinfic  mobility  of  their  fibres,  and  partly  on 
the  difpofition  of  their  mufcles,  and  the  parts  to  which 
they  are  attached. 

The  differences  in  their  fenfations  depend  on  the  num¬ 
ber  of  their  fenfes,  and  the  perfection  of  the  organs  be¬ 
longing  to  each  fenfe.  The  animals  that  approach  near- 
eft  to  man  have  their  fenfes  equal  in  number  to  his.  In 
certain  fpecies,  fome  of  thefe  fenfes  are  even  more  per¬ 
fect  in  the  ftructure  of  their  organs,  and  fufceptible  of 
more  lively  and  delicate  impreflions  than  ours  ;  on  the 
contrary,  in  proportion  as  animals  are  removed  from  us, 
the  number  of  their  fenfes  and  the  perfection  of  certain 
organs  are  diminifhed  ;  but  perhaps  fome  animals,  at  the 
fame  time,  poffefs  fenfes  of  which  we  can  form  no 
idea. 

We  know  not  whether  there  are  differences  in  the  in¬ 
trinfic  fenfibility  of  the  nervous  fyftem  of  different  ani¬ 
mals,  i.  e.  whether  an  equal  impreflion  made  on  an  or¬ 
gan  equally  perfect,  would  aff eft  every  animal  with  the 
fame  force. 

The  animals  next  in  order  to  man  have,  like  him, 
fpontaneous,  or  what  we  call  internal,  fenfations.  Images 
are  excited  in  them  at  times,  when  they  receive  no  im¬ 
mediate.  impreflion  from  external  objects.  Thus,  dogs 
and  parrots  dream.  We  are  not  certain,  indeed,  that 
the  more  inferior  animals  experience  fimilar  fenfations. 

The  paflions  produce  effects  in  animals  fimilar  to  thofe 
which  they  excite  in  man.  Love  is  manifefted  in  the 
fame  manner  in  all  claffes  $  fear  occafions  a  difcharge 
of  excrements  in  quadrupeds  and  birds  $  it  makes  them 
tremble,  and  even  renders  infe&s  immoyeable  \  but  the 
other  animals  afford  fewer  examples  of  thefe  kind  of 
phenomena  than  man,  becaufe  they  are  not  mafters  of 
their  imagination,  cannot  direct  it  towards  certain  ob¬ 
jects,  and  create  for  themfelves  factitious  paflions.  We 
are  even  ignorant  whether  their  imaginations  can,  like 
ours,  be  wrought  up  to  fuch  a  pitch  as  to  make  them 
experience  emotions  of  anger,  defire,  or  fear,  from  Am¬ 
ple  ideas  or  Ample  recollections  \  and  whether  the  real 
prefence  of  the  objeCls  which  caufe  thefe  paflions,  is  not 
always  neceflary  to  excite  them  in  the  inferior  animals  ; 
V.e  know,  however,  that  thofe  which  approach  nearefl 
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to  us,  the  mammalia  and  the  birds,  have  their  forrows. 

The  affliction  they  feel  on  the  abfence  or  lofs  of  a  com¬ 
panion,  friend,  or  benefaCtor,  is  manifefted  by  evident 
figns,  in  the  fame  manner  as  they  teftify  their  attach¬ 
ment  without  any  temporary  inducement. 

The  fame  animals  exhibit  frequent  proofs  of  a  very 
perfeCl  memory ,  fome  even  appear  to  poffefs  a  certain 
degree  of  judgement.  Eut  does  any  thing  fimilar  exift 
in  the  inferior  claffes,  and  particularly  in  the  loweft  > 

Of  this  we  {hall  probably  remain  always  ignorant. 

With  fo  much  refemblance  in  the  ftructure  of  the 
nervous  fyftem,  in  its  mode  of  action,  and  in  the  num¬ 
ber  and  ftructure  of  the  principal  external  organs,  why 
is  there  fo  vaft  a  difference,  as  to  the  total  refult,  be¬ 
tween  man  and  the  moft  perfeCl  animal  ? 

Is  this  owing  to  a  more  accurate  proportion  in  the  re¬ 
lative  perfection  of  the  external  organs,  fo  that  one  does 
not  fo  much  furpafs  another  ?  Or  has  the  internal  organ, 
in  which  are  performed  all  the  intermediate  operations 
between  the  fenfation  received  and  the  movement  exe¬ 
cuted,  that  is  to  fay,  the  organ  of  perception,  memory 
and  judgement,  greater  differences  than  we  have  yet 
obferved  ?  Or,  finally,  is  the  fubftance  by  which  thefe 
proceffes  are  effe&ed  of  a  different  nature  ?  Thefe,  how¬ 
ever,  are  not  anatomical  queftions. 

The  fympathies  or  effects  refulting  from  the  connec-  *  cu<vler' 
tions  of  nerves  with  each  other,  and  the  influence  of  the  Lectures  * 
nerves  on  vegetative  functions,  are  fubject  to  the  fame  vol.  ii. 
laws  in  man  and  the  other  animals  *.  Io3 

The  theory  of  fenfation  is  perhaps  more  imperfect  Theory  of 
than  that  of  any  other  function.  On  this  fubjeCl  we  can  fenfatioa* 
derive  little  light  from  the  ftructure  of  the  brain  and 
nerves,  accurately  as  this  has  been  examined.  Anatomy 
has  taught  us,  that  the  principal  part  of  thefe  organs 
confifts  of  very  delicate  fibres,  intermixed  with  a  medul¬ 
lary  pulp,  and  incafed  in  membranes  $  and  that  they  are 
furniihed  with  a  great  proportion  of  blood-veffels  5  but 
whether  the  feat  of  fenfation  refides  in  the  fibrous  or  me¬ 
dullary  part,  we  cannot  afcertain. 

It  was  formerly  the  opinion,  that  the  nervous  power  Vibration* 
was  propagated  between  the  brain  and  the  external  or¬ 
gans,  by  vibrations  of  the  nerves ;  but  as  the  ftruClure 
of  thefe  chords,  and  their  connexion  with  furrounding 
parts,  muft  wholly  difqualify  them  for  fuch  vibrations, 
this  theory  has  long  been  abandoned.  x  lo 

Another  hypothefis  that  has  been  very  generally  re- Nervous 
ceived  is,  that  the  nervous  fibres  are  the  conductors  of^u^ 
a  very  fubtile  fluid,  called  the  nervous  fluid,  the  motions 
of  which  are  the  caufe  of  fenfation.  This  was  the  opi¬ 
nion  of  Dr  Haller,  ( Firjl  Lines,  chap,  x.)  and  was  ftre- 
nuoufly  maintained  by  Dr  Cullen.  We  fliall  prefent  our 
readers  with  the  following  modification  of  it,  as  given 
by  an  able  difciple  of  Cullen. 

“  It  is  probable,  (fays  this  writer),  that  in  each  ner¬ 
vous  fibril,  an  elaftic  fluid  is  inherent,  forming,  from  the 
moment  of  animation,  a  part  of  it ;  differing,  however, 
according  to  the  ftate  of  the  conftitution,  in  power,  mo¬ 
bility,  and,  perhaps,  in  other  qualities.  Of  this  fluid 
the  nerves  are  conductors,  and  are  furrounded  in  their 
courfe  by  non-conducting  membranes,  while  the  fame 
membrane  lines  every  part  of  the  brain,  and  is  carried 
into  the  deepeft  cavities,  guarding  with  particular  atten¬ 
tion  the  flighted  aperture.  In  this  view  fanguiferous 
veffels  are  chiefly  ufeful  in  nouriftiing  this  medullary  fub¬ 
ftance,  and  they  appear  to  be  neceflary  alfo  in  adapting 
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Of  the  nerves  to  their  office  •,  for,  when  the  circulation  is 
•Senfation  greatly  increafed,  the  fenfibility  is  more  acute }  and 
»  when  it  languiffies,  or  is  deftroyed,  the  nervous  energy 
foon  fhares  the  fame  fate. 

“  This  fluid  muft  neceffarily  be  an  elaftic  one ;  and 
impreffions  are  apparently  conveyed  through  it  by  vi¬ 
brations.  It  does  not  follow  from  hence,  that  the  nerves 
vibrate  like  mufcular  cords ;  or  that,  in  every  the  flight- 
eft  motion,  a  portion  is  conveyed  from  the  brain.  The 
elafticity  of  the  fluid  is  proved  from  the  momentary  con¬ 
tinuance  of  the  impreflion  after  the  caufe  is  removed  j 
and  vibration  is  a  term  employed  in  many  branches  of 
philofophy  as  a  means  of  communicating  motion,  with¬ 
out  any  diftinCt  application.  If  we  touch  an  objeCt  with 
a  flick,  or  with  a  metallic  rod,  we  perceive  through  it 
the  impreflion,  and,  in  a  general  way,  the  nature  of  the 
fubftance.  The  impreflion  muft  be  conveyed  by  fome- 
thing  j  and  whatever  that  fomething  is,  it  may  as  well 
convey  impreffions  through  the  nerves  as  through  the 
rod.  But  through  the  nerves  only  can  it  affeCt  the 
brain,  and  produce  an  idea ,  or  fome  change  in  the 
brain,  or  its  fluid  conneCted  with  the  nature  of  the  ob¬ 
jeCt,  and  which  conveys  to  the  mind  fome  peculiar  and 
difcriminated  impreflion  which  it  afterwards  retains 
A  third  hypothefis,  jvhich  is  at  prefent  very  fafhion- 
_  .  able,  is,  that  fenfation  is  produced  by  a  change  in  the 

voi.  fubftance  of  the  brain  and  nerves.  M.  Cuvier  is  an  ad- 

398.  vocate  for  this  doCtrine,  which  he  illuftrates  in  the  fol¬ 
lowing  manner. 

The  nervous  fyftem  Is  fufceptible  of  two  kinds  of  ac¬ 
tion  *,  one  which  is  confined  to  our  fenfitive  faculty,  and 
another  which  affeCts  our  vital  and  vegetative  funCHons 
only.  External  fenfations  are  produced  by  the  impref¬ 
fions  of  external  bodies,  on  our  fenfes  ;  internal  fenfa¬ 
tions,  by  changes  which  take  place,  in  the  ftate  of  the 
internal  parts  of  the  body,  to  which  the  nerves  are  di- 
ftributed  ;  and  fpontaneous  fenfations  are  caufed  by  a 
change  in  the  nerves,  or  in  the  brain  itfelf,  without  any 
external  excitement. 

Thefe  circumftances,  added  to  the  phenomena  arifing 
from  the  cutting  or  tying  of  nerves,  {how,  that  fenfation 
does  not  refide  in  the  external  organs,  but  nearly  in  the 
centre  of  the  nervous  fyftem,  and  that  the  external  or¬ 
gans  ferve  only  to  receive  the  action  of  the  external  bo¬ 
dies,  and  to  convey  it  to  the  nerves,  by  which  it  is  propa¬ 
gated  to  a  greater  diftance.  They  alfo  demonftrate, 
that  this  propagation  is  not  produced  by  any  matter  or 
concuflion,  but  by  a  change  in  the  ftate  of  the  nervous 
fubftance.  This  change  may  arife  from  internal  caufes, 
or  it  may  be  produced  by  external  caufes,  different  from 
thofe  which  ufually  occafion  it.  The  nerves  are  not 
merely  paflive  agents,  nor  the  conductors  or  refervoirs  of 
any  particular  matter ;  but  it  appears,  that  the  fubftance 
which  produces  fenfation,  is  liable  to  be  confumed,  or 
to  lofe  its  aftivity  by  exertion. 

There  are  phenomena  which  {hew  that  the  general 
fufceptibility  of  the  nerves,  for  receiving  fenfations,  may 
vary  in  confequence  of  caufes  external  to  the  nerves 
themfelves,  and  which  can  operate  only  by  altering 
their  fubftance.  Certain  medicines  weaken  or  revive 
that  fufceptibility  •, — inflammation  frequently  increafes  it 
to  an  exceflive  degree.  Does  this  take  place  in  confe- 
quenCe  of  an  increafed  fecretion  of  the  nervous  matter  ? 
The  moft  remarkable  change  that  occurs  in  the  fufcepti- 
bility  of  ne.rves,  is  fleep.  It  is  not  unnatural  to  fupppfc 
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that  this  change  may  be  occafioned  by  the  temporary 
lofs  of  the  fubftance  which  is  effentially  fenfitive.  But  ; 
how  does  it  happen  that  fleep  depends,  in  a  certain  de¬ 
gree,  on  the  will  ?  Why  do  we  awake  fuddenly,  or 
from  caufes  which  do  not  appear  calculated  to  reftore 
that  fubftance  ?  Why  does  cold  produce  fleep  ?  From 
thefe  obfervations,  may  it  not  lather  be  fuppofed  that 
this  ftate  is  the  effeCt  of  a  change  in  the  chemical  nature 
of  the  nervous  fubftance  ? 

But  whether  the  lubftance  contained  in  the  nerves  is 
exhaufted  by  fenfations,  or  whether  it  merely  undergoes 
an  alteration  in  its  chemical  Compofition,  and  becomes, 
as  it  wTere,  neutralized,  it  muft  remain  in  the  nerve 
throughout  the  whole  of  its  courfe,  and  leave  it  only  at 
one  of  its  extremities.  It  does  not,  however,  refemble 
the  blood  in  the  veffels,  either  as  to  the  manner  in  which 
it  is  retained,  or  in  which  it  moves  in  the  nerve.  There 
is  no  evidence  of  the  nerves  being  tubular.  No  pheno¬ 
mena  indicate  that  any  matter  efcapes  from  them  when 
they  are  divided.  Befides,  what  veffels  could  have  pa- 
rietes  fufficiently  compaCt  to  retain  fo  fubtile  a  fluid  as 
that  of  the  nerves  muft  be.  It  is  far  more  probable  that  it 
is  retained  in  the  nerves,  in  the  fame  manner  as  the  elec¬ 
tric  matter  is  in  eleCtric  bodies,  by  communication  and 
infulation  5  and  that  the  nervous  fyftem  is  its  only  con¬ 
ductor,  while  all  the  other  parts  of  the  animal  body  are, 
with  relpeCt  to  it,  cohibent  fubftances  *.  * 

The  theory  of  fenforial power,  brought  forward  by  Leftiires, 
Dr  Darwin,  has  already  been  noticed.  vo*- 

Chap.  III.  Of  Irritability. 

1.  When  any  part  of  a  living  animal  body  that  con- General 
tains  mufcular  fibres,  as  a  part  of  its  compofition,  is  jhenomena 
touched  with  a  {harp  inftrument,  with  a  hot  iron,  or hdtabili- 
with  a  corrofive  liquor  *,  or  when  a  {hock  of  eleCtricity ty' 

or  galvanifm  is  made  to  pafs  through  it,  a  contraction 
takes  place  in  the  part,  and  this  contraction  is  difconti- 
nued  when  the  ftimulus  is  removed,  but  is  renewed  on 
repeating  the  application. 

2.  The  fame  contractions  take  place  in  certain  parts 
of  a  living  animal  body,  from  an  exertion  of  the  will. 

3.  Many  parts  in  which  the  prefence  of  mufcular 
fibres  has  not  been  afcertained,  poffefs  the  fame  capacity 
of  being  excited  to  motion  by  ftimuli.  Such  are  the 
ureters,  the  biliary  duCts,  the  fmall  blood-veffels,  and 
probably  the  lymphatics ;  all  of  which,  though  not  evi¬ 
dently  mufcular,  have  a  fibrous  ftruCture, 

4.  Some  parts  of  the  living  animal  body  which  ap¬ 
pear  rather  nervous  than  mufcular,  poffefs  a  contraCtile 
power,  as  the  retina. 

j.  When  the  nerves  which  form  a  communication  be¬ 
tween  a  contraClile  part  and  the  brain,  in  the  higher  or¬ 
ders  of  animals,  are  divided  or  compreffed,  thofe  parts 
which  before  contracted  in  obedience  to  the  will,  lofe 
this  power ;  but, 

6.  Thefe  parts,  as  well  as  every  mufcular  part,  ftill 
contraCt  on  the  application  of  ftimuli,  particularly  elec¬ 
tricity  and  galvanifm. 

7.  Such  parts  of  an  animal  body  as  have  mufcular 
fibres,  are  thrown  into  contraction  on  the  application  of 
ftimuli,  for  feme  time  after  having  been  feparated  from 
the  living  body,  provided  that  nervous  filaments  remain 
connected  with  the  mufcular  fibres. 

8.  It  has  been  found,  that  the  fibrine  of  the  blood  is 

3  O  2  fufceptible 
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Of  fufceptible  o£  Contraction  on  the  application  of  the  gal- 
ifritabitity.  vanjc  ftimulus,  after  having  been  feparated  from  the  liv- 
ing  body. 

9.  In  fome  animals  in  which  a  nervous  fyftem  has 
not  been  dete&ed,  as  polypes,  this  contractile  power 
items  to  pervade  every  part  of  the  animal. 

10.  Plants,  in  a  greater  or  lefs  degree,  poffefs  the 
power  of  moving  on  the  application  of  ftimuli  j  and  in 
fome  fpecies  this  motion  is  very  remarkable.  See 
N 0  57. 

The  above  are  fome  of  the  principal  phenomena 
which  take  place  in  organized  beings  with  refpeCl  to 
irritability.  They  are  fo  analogous,  that  we  may  attri¬ 
bute  tlieni  to  the  fame  caufe  or  the  fame  vital  power. 
This  fufceptibilty  of  being  thrown  into  contraction  on 
the  application  of  ftimuli  is  called  irritability  ;  and  it  is 
poffeffed  in  a  greater  or  lefs  degree  by  every  organized 
being  with  which  we  are  acquainted. 

^  TH  We  have  reftriCled  the  term  irritability  to  denote  the 
•H rritabfli -  fufeep  t  i  bilit Y  of  the  fibrous  ftru&ure  to  contraction  on 
ty.  the  application  of  ftimuli  ;  but  it  is  proper  to  remark 

that  this  term  has  not  always  been  ufed  in  the  fame 
TI.  fenfe. 

Different  Irritability  has  long  been  employed  in  medicine,  as 
applications  in  common  language,  in  reference  to  the  paftions,  efpe- 
©i  this  cialiy  that  of  anger  *,  and  this  appears  to  have  been  the 
teirt*  original  meaning  of  the  term. 

Malta  fero  nt  placem  genus  irritabile  vatuin .  Hor. 

It  is  perhaps  ft  ill  more  common  to  apply  it  to  a  mor¬ 
bid  fenfibility  of  the  fyftem  \  and  we  fpeak  of  a  perfon 
being  of  a  very  irritable  habit,  or  poffeffing  a  great  de¬ 
gree  of  irritability,  when  we  mean  to  fay  that  he  poffeffes 
a  more  than  ordinary  (hare  of  fenfibility,  liable  to  a 
more  keen  fenfation  of  the  fame  impreflions. 

“  Or  are  your  nerves  too  irritably  ftrung.” 

Armstrong. 

Even  the  accurate  Dr  Whytt,  to  whom  the  proper 
diftinCtion  between  irritability  and  fenfibility  muft  have 
been  familiar,  and  by  whom  it  is  in  general  ftriCUy  re¬ 
garded,  foinetimes  falls  into  this  inaccuracy.  He  fpeaks, 
in  his  work  on  nervous  difeafes,  of  “  a  delicate  or  eafily 
irritable  nervous  fyftem.”  In  faCl,  this  confufion  of  irri¬ 
tability  with  fenfibility,  appears  to  be  a  ftumbling  block 
to  moft  phyfiological  writers.  We  fhall  prefen tly  in¬ 
quire  how  far  they  are  independent  of  each  other. 

The  term  irritability,  in  its  moft  received  accepta¬ 
tion,  as  a  property  of  the  mufcular  fibre,  feems  to  have 
been  firft  employed  by  Gliflon,  about  the  middle  of  the 
17th  century.  He  diftinguifhes  two  kinds  of  irritability, 
* Gliffon  Pri‘mary  or  direCl,  and  fecondary  or  fympathetic  *. 
de  Ventri-  Haller  was,  however,  the  firft,  who  treated  of  irritabi- 
culo  et  In -  lity  with  any  degree  of  accuracy.  He  confines  it  to  the 
itjlinu .  mufcular  fibre  \  though  at  the  fame  time  he  will  not  al¬ 

low  it  to  many  parts,  the  mufcularity  of  which  has  ne¬ 
ver  been  queftioned,  and  which,  fince  his  time,  have, 
by  decifive  experiments,  been  proved  to  poffefs  a  confi- 
derable  degree  of  contraCtile  power.  He -completely  di- 
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ftinguifhes  irritability  from  fenfibility,  with  which  he  Of 
will  have  it  to  be  totally  unconne&ed  ;  and  he  attempts  Inability, 
to  make  a  diftinCtion  between  the  irritability  of  the  liv-  f 

ing,  and  that  of  the  dead  fibre  f .  p  Haller's 

Dr  Whytt,  whofe  controverfy  with  Haller  refpeCting  Firft  Lines 
the  nature  of  irritability  and  fenfiblity  is  famous  in  the  °f  Pbyfio- 
annals  of  medical  warfare,  admits  three  kinds  of  irrita- 
bility  :  1.  That  power  of  alternate  contraction  and  dila¬ 
tation  which  is  peculiar  to  thofe  organs  wc  call  mufcles  5 
2.  That  uniform  contraction  which  takes  place  in  the 
dartos  (one  of  the  coats  of  the  ferotum)  and  the  pores 
of  the  ikin  5  and,  3.  That  rednefs  and  inflammation 
which  is  excited  in  every  fenfible  part  of  the  body,  as 
often  as  acrid  things  are  applied  to  it  *,  although  this  lalt 
is  allowed  by  him  to  be  only  an  effeCl  of  the  firft  kind 
of  irritability  taking  place  in  the  fmall  velfels  of  the 
part  J.  Thus,  he  reduces  the  three  kinds  to  two,  and  f  Whytt' r 
we  may  perhaps  confider  his  fecond  kind  only  as  a  mo-  FhyfiologU 
dification  of  the  firft. 

Among  thofe  who  feem  to  have  a  fufficiently  juft 
idea  of  the  nature  of  irritability,  the  word  itfelf  is  not 
unfrequently  mifapplied.  Thus,  Vicq  d’Azyr  ||,  and  0  Encyclop. 
Dumas  { ,  in  enumerating  the  functions  of  the  animal 
body,  called  thofe  of  motion  and  fenfation,  irritability  Compare  e. 
and  fenfibility.  Thefe  latter  are  powers  or  capacities  of  j  pr{ncipes 
living  beings,  and  as  fuch  ihould  be  diftinguilhed  from  de  Phyjio - 
the  fiinCtions  that  depend  on  them.  logic,  torn. 

In  confidering  the  phenomena  of  irritability,  it  is  ne-1* 
ceffary  to  take  notice  of  the  feveral  kinds  of  ftimuli  .  IX4 
which  excite  it.  Thefe  have  been  reduced  by  Cuvier  to 
five  orders,  viz.  volition  ;  external  actions  operating  on  tability. 
nerves ;  external  aflions  operating  on  the  fibre  itfelf ) 
mixed  aBions  operating  on  both  the  nerves  and  fibres , 
and  certain  dfeafes  or  violent  emotions .  ir^ 

When  the  animal  body  is  in  a  ftate  of  health,  and  Volition, 
awake,  the  will  exercifes  a  prompt  and  conftant  influ¬ 
ence  over  the  greater  part  of  the  mufcles,  which,  on 
that  account >  are  denominated  voluntary  mufcles.  A 
fmall  number  of  mufcles,  viz.  thofe. which  produce  the 
internal  movements  neceffary  to  life,  and  which  cannot 
be  interrupted,  fuch  as  the  heart  and  the  alimentary  ca¬ 
nal,  are  not  fubjeCl  to  the  will.  It  muft  be  obferved, 
however,  that  fome  of  the  mufcles,  that  in  man  and 
moft  other  animals  are  involuntary,  are  fubjeCl  to  the 
will  in  others.  This  is  the  cafe  wtith  the  ftomach  in  ru- 
xpinating  animals,  the  movements  of  which  may  be  ex¬ 
erted  at  pleafure  in  two  different  directions.  In  fome. 
mufcles,  as  in  thofe  of  refpiration,  there  feems  to  be  a 
mixed  aCtion  with  refpeCl  to  the  wall,  as  this  faculty  can 
interrupt  their  motion  for  a  time,  though,  in  general, 
this  is  continued  from  habit,  without  the  will,  or  even 
confcioulnefs  of  the  animal.  Thofe  mufcles  that  are  ab- 
folutely  involuntary,  are  continually  excited  by  an 
extraneous  irritating  caufe  5  for  the  blood  which  is 
brought  to  the  heart  on  every  dilatation,  determines  that 
organ  to  contraction,  and  the  alimentary  canal  is  affeCt  - 
ed  in  the  fame  manner  by  its  contents.  It  feems,  there¬ 
fore,  that  the  will  is  not  effential  to  the  aCtion  of  thefe 
mufcles,  and  that  it  cannot  interrupt  their  motion  (c). 
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(c)  There  are  fads  which  fhew  that  the  will  has  often  confiderable  influence  even  on  mufcles  that  are  univer- 
fally  ftyled  involuntary.  The  abbe  Fontana,  when  making  experiments  with  wheel  polypes ,  was  led  to  believe 
that  the  heart,  in  thefe  animalcules?  is  a  voluntary  mufcle?  ^nd  from  this  belief  he  learned?  in  fome  degree,  to  ac¬ 
celerate 
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Of  A  mufcle  laid  bare,  and  expofed  to  an  irritating  caufe,  there  have  been  feveral  opinions. 
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Irritability.  w]n  Contra£l  itfelf,  even  in  the  living  fubjeft,  without 
'  being  influenced  by  the  will.  It  fliould  feem,  therefore, 
that  though  the  mufcles  which  we  call  voluntary,  are 
ufually  put  in  motion  by  the  will,  they  may  yet  be  ex¬ 
cited  to  a&ion  in  oppofition  to  that  faculty. 

The  will  itfelf  feems  to  ad  only  through  the  medium 
of  the  nerves  ;  and  it  is  found  that  thofe  nerves  which 
fupply  the  voluntary  mufcles,  are  generally  the  larged. 

The  external  ftimuli  that  ad  on  the  mufcular  fibre 
through  the  medium  of  the  nerves,  and  on  the  fibre  it¬ 
felf,  are  chiefly  of  a  mechanical  and  chemical  nature,  as 
concufTions,  pundures,  lacerations,  all  of  which  are  ca¬ 
pable  of  producing  convulfive  motions  in  all  the  mufcu¬ 
lar  parts  to  which  the  nerves  extend. 

One  of  the  mod  remarkable  of  thefe  flimuli  is  the 
galvanic  influence.  It  is  well  known  that  the  experi¬ 
ments  by  which  this  influence  is  made  to  ad  on  the 
mufcular  fibre,  confift  in  cdablifhing  between  a  mufcle 
and  the  trunk  of  the  nerves  which  extend  to  it,  an  ex¬ 
ternal  communication  with  one,  or  a  fcries  of  fubdances 
placed  clofe  to  each  other.  Metals  are  not  the  only 
means  that  may  be  employed  in  this  operation  ;  and  in 
general,  the  condudors  are  not  the  fame  as  thofe  of  elec¬ 
tricity.  Experiments  have  fometimes  been  fuccefsfully 
performed,  when  an  interval  was  left  in  the  feries  of  ex- 
citators  :  this  circumdance,  in  the  opinion  of  Cuvier, 
proves  the  exidence  of  an  atmofphere. 

The  moment  the  contad  takes  place,  the  mufcle  dif¬ 
fers  violent  convulfions.  Thefe  experiments  fucceed  on 
the  living  body,  or  animals  recently  dead,  and  even 
on  parts  feparated  from  the  body,  precifely  in  the  man¬ 
ner  of  thofe  which  Haller  accounts  for  on  the  principle 
of  irritability.  Neither  pointed  inftruments  nor  acrid 
liquors  are  neceffary  ;  and  the  galvanic  experiments 
even  fucceed  when  thefe  means  have  failed. 

Diftenfion  has  been  obferved  to  have  a  powerful  ef- 
fed  in  exciting  irritability. 

Violent  paflions  may,  to  a  certain  degree,  be  confix 
dered  as  the  ads  of  the  will  drongly  excited.  Thefe, 
in  fome  cafes,  have  an  influence  even  on  the  involuntary 
mufcles  ;  for  it  is  no  unufiial  thing  for  palpitation  of 
the  heart,  and  fometimes  even  a  fufpenfion  of  its  mo¬ 
tion,  to  be  the  confequence  of  drong  paflions.  Thefe 
adions,  however,  are  to  be  prevented  by  moderating  the 
excefs  of  fenfibility  by  which  they  are  occafioned.  Even 
in  nervous  difeafes,  which  appear  to  be  the  lead  con- 
neded  with  thofe  paflions  whofe  influence  is  more  im¬ 
mediately  felt,  the  will  is  often  capable  of  preventing 
or  retarding  the  approach  of  nervous  fymptoms,  when 
the  patient  is  determined  to  refid  the  paroxyfm. 

From  what  has  been  faid,  it  appears  that,  in  the  fu- 
perior  claffes  of  animals,  all  the  orders  of  dimuli,  either 
ad  through  the  medium  of  the  nerves,  or  that  they  are 
capable  of  being  modified  or  controuled  by  the  will,  the 
i2 1  exertion  of  wdiich  depends  on  nervous  influence. 

Caufe  of  ir-  With  refped  to  the  immediate  caufe  of  irritability, 
Stability. 


Diftenfion. 
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One  of  thofe  which  Of 
has  been  mod  generally  received  is,  that  irritability 
Is  intimately  conneded  with  fenfibility  ;  or,  that  it  is 
an  immediate  efifed  of  the  nervous  power.  This  was 
the  opinion  of  Whytt  and  Cullen,  the  former  of 
whom  endeavours  to  prove  it  by  the  following  argu¬ 
ments.  .  122 

1.  We  almod  always  obferve  the  irritability  of  the  Whytt’s  ar-r 
mufcular  organs  of  the  human  body  to  bear  a  propor-  §u™ents 
tion  to  their  fenfibility.  Thus,  children,  and  people  of^n^o°^ 
delicate  nerves  and  very  quick  feelings,  are  mod  fub-  influence, 
jed  to  convulfive  and  fpafmodic  difeafes,  while  on  the 

other  hand  old  people,  and  thofe  of  left  delicate  fenfi¬ 
bility,  have  a  mufcular  fyitem  that  is  not  fo  irri¬ 
table. 

2.  Whatever  increafes  the  fenfibility  of  the  mufcles, 
alfo  increafes  their  irritability. 

3.  Whatever  leffens  or  dedroys  the  fenfibility  of  the 
mufcles,  alfo  leffens  or  dedroys  their  irritability  or 
power  of  motion. 

4.  That  the  motions  of  irritated  mufcles  are  owing  to 
the  fenfation  excited  by  the  dimulus  applied  to  them, 

Dr  Whytt  thinks  highly  probable,  if  it  be  confidered 
that  we  are  in  fad  coufcious  of  many  involuntary  mo¬ 
tions  in  our  own  bodies,  proceeding  from  a  particular 
fenfation,  either  in  the  organs  moved,  or  in  the  neigh¬ 
bouring  parts.  *  *  *  Pbyfiofo- 

Dr  Cullen  was  fo  fully  convinced  of  the  neceffity  of gical  Ef- 
nervous  influence  to  produce  mufcular  contradion,  that  Aw,  EfTay 
he  confidered  the  mufcular  fibre  to  be  only  a  conti-11, 
nuation  of  the  nervous  fibre.  See  Medicine,  N°  73.  123 

Haller,  as  we  have  faid,  flrenuoufly  maintained,  that  H^rJs  f- 
irritability  was  quite  independent  of  the  nerves,  and  was  °i?i- 

an  inherent  power  or  vis  injila  of  the  mufcular  fibr 
Indeed  there  are  feveral  circumfiances  which  would  in¬ 
duce  us  to  believe  that  irritability  is  at  lead,  in  fome 
cafes,  independent  of  nervous  influence.  We  have  feen 
(N°  ill.)  that  it  takes  place  in  thofe  animals  in  which 
there  is  no  appearance  of  nerves  ;  and  that  it  is  very  re¬ 
markable  in  fome  fpecies  of  vegetables,  in  which  none 
but  the  mod  fanciful  phyfiologids  have  dreamed  of 
finding  a  nervous  fyflem.  Nay,  it  appears  that  the 
fibrine  of  the  blood,  which  we  can  fcarcely  fuppofe  to 
be  affe&ed  by  the  nervous  power,  when  taken  out  of  the 
body,  is  dill  "fufceptible  of  imitation.  I2 4 

From,  a  comparifon  of  all  thefe  circumft'ances,  we  General 
mud  either  conclude,  that  the  irritability  of  living  muf-  conclufion 
cles,  and  of  the  fuperior  animals,  is  different  from  that  of 
the  fibrine,  of  polypes  and  plants;  or,  if  we  admit  thatJe 
nervous  influence  is  effential  to  irritability,  we  mud  al¬ 
fo  allow  that  this  influence  defeends  to  the  latter  clafs 
of  organized  bodies.  125 

Before  we  quit  the  fubjedl  of  irritability,  we  mud  no-  Chemical  * 
tice  the  chemical  hypothefes  that  have  been  lately 
pofed,  to  explain  the  immediate  caufe  of  this  faculty. 

The  fird  of  thefe  is  that  of  Girtanner,  who  con-  126 
fidered  oxygen  as  the  principle  of  irritability.  The  Girt annet’s 

arguments  op^115* 


celerate  and  retard  the  motion  of  his  own  heart.  We  have  even  heard  of  a  perfon  who  had  fuch  a  command  over 
both  heart  and  lungs,  that  he  could,  at  plcafure,  arred  the  motion  of  both,  and  affume  all  the  appearance  of  a 
lifelefs  corpfe.  Many  of  thofe  mufcles,  which,  in  ordinary  fubje&s,  are  not  obedient  to  the  will,  as  thofe  of- 
the  no/e  and  externals, ar,  may,  however,  become  fo  by  habit  or  patient  afliduity  in  cultivating  their  a&ioiu 
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Of  arguments  on  which  he  founded  this  opinion  are  the  fol- 
^rritabiHty.  iowing. 

J  Xhe  irritability  of  organized  bodies  is  always  in  a 
direCt  ratio  to  the  quantity  of  oxygen  they  contain. 

2.  Every  thing  that  augments  the  quantity  of  oxygen 
in  organized  bodies  augments  at  the  fame  time  their  ir¬ 
ritability. 

3.  Every  thing  that  diminifhes  the  quantity  of  oxy¬ 
gen  diminifhes  likewife  their  irritability. 

He  diftinguifhes  the  organized  fibre  by  three  differ¬ 
ent  ftates : 

1 .  A  ftate  of  health,  or  the  tone  of  the  fibre,  in  which 
the  oxygen  exifts  in  its  proper  quantity. 

2.  A  ftate  of  accumulation ,  in  which  the  fibre  is  over¬ 
charged  with  the  oxygen  or  irritable  principle. 

3.  A  ftate  of  exhaujlion ,  in  which  the  fibre  is  more  or 
lefs  deprived  of  it. 

He  likewife  arranges  the  fubftances,  that  are  capable 
of  coming  into  contact  with  the  irritable  fibre,  into 
three  claffes. 

The  firft  comprehends  thofe  fubftances  that  have  the 
fame  degree  of  affinity  for  the  irritable  principle  or  oxy¬ 
gen,  as  the  organized  fibre  itfelfj  hence  the  fubftances 
produce  no  effeCt  upon  it. 

.  The  fecond  comprehends  thofe  fubftances  that  have 
a  lefs  degree  of  affinity  for  o«xygen  than  the  organized  fi¬ 
bre  has  :  hence  thefe,  when  they  come  into  contact  with 
it,  furcharge  it  with  oxygen,  and  produce  a  ftate  of  ac¬ 
cumulation.  They  are  called  negative  ftimuli. 

The  third  comprehends  fubftances  for  which  oxygen 
has  a  greater  affinity  than  it  has  for  the  organized  fi¬ 
bre.  Thefe,  therefore,  deprive  the  fibre  of  its  oxygen, 
and  produce  a  ftate  of  exhauftion.  They  are  called  po- 
fitive  ftimuli. 

By  way  of  anfwer  to  this  fanciful  do&rine,  we  may 
obferve,  that  if  oxygen  were  fo  eflential  to  irritability 
as  is  fuppofed  in  Girtanner’s  pofitions,  thofe  animals 
which  refpire  moft  oxygen  ftvould  poffefs  moft  irritabili¬ 
ty,  and  thofe  which  are  capable  of  living  for  a  long  time 
in  deoxygenated  air,  ftiould  have  their  irritability 
very  low.  Now,  the  reverfe  of  this  is  found  to  take 
place.  The  mufcular  fibres  -  birds  which  refpire  more 
*  John/on’t  oxygen  than  moft  other  animals,  poflefs  but  little  irri- 
rhUnC-ff  tability,  while  reptiles  and  worms,  which  can  live  for  a 
vof  m.  ^  l°ng  rime  without  oxygen,  are  univerfally  and  ftrongly 
irritable  *. 

The  other  opinion  is  that  of  Humboldt,  who  confi- 
ders  the  galvanic  fluid  as  the  fource  of  nervous  power, 
and  the  primary  caufe  of  irritability.  He  lays  down 
three  principles  as  neceflary  to  excite  irritability ;  viz. 
I.  Oxygen,  which  forms  combinations  with  different 
acidifiable  bafes.  2.  The  acidifiable  bafes  (carbone, 
hydrogen,  azote,  and  phofphorus,)  of  the  fibre,  with 
which  the  oxygen  may  combine.  And  3.  The  galvanic 
fluid. 

The  galvanic  fluid  produces,  according  to  Humboldt, 
the  fame  effeCt  in  the  animal  economy,  as  the  eleClric 
fluid  in  the  mixture  of  azote  and  oxygen.  It  is  this  gal¬ 
vanic  fluid  that,  being  ‘conveyed  by  the  nerves,  brings 
about  the  combinations  of  the  oxygen  with  the  different 
acidifiable  bafes  of  the  fibres  ;  but  when  the  nerve  of  a 
part  is  tied,  it  prevents  the  fluid  from  paffing,  which  ex¬ 
plains  the  reafon  of  the  irritability  being  deftroyed. 

The  oxygen  neceflary  ft>?  thefe  unions  is  carried  by 
the  arterial  blood  in  the  courfe  of  circulation  j  and  the 
4 
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acidifiable  bafes,  which  are  to  unite  with  it,  are  found  to  Of 
be  already  prefent  in  the  fibre.  Irritability, 

He  found  that  every  thing  that  augments  too  much  # 

the  quantity  of  the  acidifiable  bafes  diminifhes  the  irri¬ 
tability  ;  and  that  every  thing  that  increafes  too  much 
the  quantity  of  oxygen,  likewife  diminilhes  it  j  and  he 
thinks  it  very  probable,  that  the  fame  takes  place  with 
refpett  to  the  proportion  of  the  galvanic  fluid. 

It  is  therefore  only  in  a  juft  equilibrium  of  thefe  prin¬ 
ciples  that  the  neceflary  irritability  of  the  parts  confills. 

Upon  thefe  principles  this  phUofopher  thus  explains 
the  production  of  mufcular  motion.  “  In  a  ftate  of  re- 
pofe,  the  nerve  being  inferted  in  the  mufcles,  the  gal¬ 
vanic  fluid  is  put  into  equilibrium  in  organs  that  touch 
each  other.  The  fpontaneous  motion  is  made  by  a  fur- 
charge  of  galvanic  fluid  into  the  nerve.  It  appears 
that  the  inftant  we  wilh  to  make  a  motion,  the  gal¬ 
vanic  fluid  produced  in  the  brain,  is  carried  en  majje  to¬ 
wards  the  part  that  ought  to  move,  and  furcharges  the 
nervous  fibres.  A  dilcharge  from  the  nerve  is  then 
made  into  the  mufcles.  The  particles  of  thefe  laft,  ani¬ 
mated  by  increafed  affinities,  approach  each  other,  and  ^Johnfon't 
it  is  this  that  conftitutes  the  phenomena  of  mufcular  mo-  -Animal 
tion  Cbemi/lry , 

Dumas  lays  down  the  following  fundamental  laws ™  m‘ p' 
refpe Cling  animal  irritability.  ris 

1.  The  eflential  charafteriftic  of  irritability  confifts Laws  of  ir« 
In  a  feries  of  contractions  and  dilatations,  determined  [*tabllity 
either  by  the  impreffion  of  an  external  ftimulus,  or  by  the  Dumas* 
Ample  exertion  of  the  wall. 

2.  Irritability  is  independent  of  the  aCtion  of  the 
nerves ;  and  though  generally  diflufed  throughout  the 
animal  organization,  it  belongs  rather  to  the  mufcular 
fibre  than  to  any  other  ftruCture.  Its  aCtion  is  in  pro¬ 
portion  to  the  number  of  fibres  upon  which  the  irritating 
caufes  can  exert  their  influence. 

3.  Irritability  is  a  relative  faculty  which  is  not  indif- 
criminately  obedient  to  every  fpecies'of  excitation,  but 
only  to  thofe  which  have  fome  relation  to  it  in  the  dif¬ 
ferent  parts  of  the  living  body. 

4.  There  belongs  to  each  organ  a  fpecific  irritability 
which  requires  a  peculiar  ftimulus,  accommodated  to 
its  nature,  and  to  the  kind  of  functions  which  it  ex- 
ercifes. 

5.  Irritability  has  certain  viciflitudes  of  diminution 
and  increafe,  which  vary  in  the  different  fpecies  of  ani¬ 
mals,  in  the  different  organs  of  the  fame  animals,  and 
under  the  different  circumftances  that  fucceflively  occur 
in  the  life  of  an  individual. 

6.  Irritability  is  developed  with  moft  energy  at  the 
moment  of  death,  and  immediately  after  this  has  taken 
place. 

7.  It  is  multiplied  and  revived  in  proportion  as  the 
organ  which  has  loft  it  is  divided  into  a  greater  number 
of  pieces. 

8.  It  diffufes  itfelf  in  each  part  with  a  velocity  pro¬ 
portioned  to  the  aftivity,  number,  and  duration,  of  the 
irritations  by  which  it  is  excited. 

9.  There  exift  mutual  relations  with  refpeft  to  influ¬ 
ence  between  fenfibility  and  irritability,  though  each  of 
them  is  effentially  diftinft  from  the  other. 

10.  The  exercife  of  this  faculty  fuppofes  in  the  organs 

a  moderate  degree  of  cohefion,  above  or  below  which  *  Principe s 
the  aCtion  of  this  force  is  enfeebled,  obftrufted,  or  op-f*  Pbyjio- 
oofed*”  -  logie,tava. 

Poled  \  „  iii.  p.  53. 
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Of  Animal 

.  M°*lon*  t  Chap.  IV.  Of  Animal  Motion . 

Organs  of  The  organs  °f  motion  vary  confiderably  in  their  na- 
motion.  ture  and  connection  in  the  different  claffes  of  animals. 

In  fome  tribes,  as  in  the  animalcules  and  polypes,  no 
diitinCt  organs  can  be  obferved.  In  all  above  thefe, 
however,  there  are  evident  mufcular  fibres,  and  in  many 
there  are  hard  parts  or  flrong  membranes,  which  ferve 
as  points  of  attachment  and  fulcra  of  motion  to  thefe 
fibres.  The  mufcular  fibres  are  to  be  confidered  as  the 
effential  moving  organs,  while  the  parts  to  which  they 
are  attached  are  merely  the  paflive  functions  of  this  or¬ 
gan.  It  would  be  out  of  place  here  to  enter  on  a  com¬ 
parative  account  of  the  organs  of  motion  3  and  there  is  the 
lefs  occafion  for  it,  as  they  have  been  more  or  lefs  fully 
defcribed  in  the  former  part  of  the  work.  The  bones,  liga¬ 
ments,  mufcles,  and  tendons,  with  their  appendages,  as 
they  appear  in  man,  have  been  amply  defcribed  in  the 
firft  and  fecond  chapters  of  the  Firft  Part  of  Anatomy  3 
and  thofe  of  other  animals  have  been  briefly  noticed  in 
the  Second  Part  of  that  article.  Such  of  our  readers  as 
wifli  for  a  more  particular  account,  may  confult  Cuvier’s 
LeCtures  vol.  i.  or  Elumenbach’s  Comparative  Anato- 
my,  chap.  1,  2,  3,  4,  5,  and  22. 

Principles  Many  of  the  phenomena  of  mufcular  motion,  as  they 
of  mufcular  take  place  in  man,  have  alfo  been  related  under  Anato- 
adlion.  my,  N°  85  and  86.  We  fhall  here  therefore  only  enu¬ 
merate  and  briefly  illuftrate  thefe  phenomena,  and  {hall 
then  proceed  to  confider  a  moil  interefling  part  of  the 
phyfiology  of  motion,  the  progreflion  of  different  ani¬ 
mals. 

Dr  Barclay,  in  his  late  excellent  work  on  the  muf¬ 
cular  motions  of  the  human  body,  has  confidered  the 
general  fubjeCt  of  mufcular  aCtion  under  the  following 
heads,  which  may  be  confidered  as  fundamental  prin¬ 
ciples. 

1 .  Flefhy  fibres  that  are  continued  into  tendon  by  a 
ftraight  line,  fhorten  the  mufcle  which  they  compofe,  in 
the  lame  degree  in  which  they  fhorten  themfelves  3  thofe 
fibres  which  enter  the  tendon  obliquely,  fhorten  it  more, 
and  ftill  more  in  proportion  to  their  degree  of  contrac¬ 
tion,  as  they  deviate  more  from  the  line  of  the  tendon, 
and  approach  nearer  to  the  perpendicular,  in  which  laft 
direction  they  would  fhorten  the  mufcle  moft  with  the 
leaft  contraction. 

This  may  be  illuftrated  in  the  following  manner. 

Kate  Let  AB  (fig.  I.)  reprefent  a  tendon,  and  CD  a  flefhy 
Ccccxvn.  fibre  3  and  let  us  fuppofe  that  AB  is  the  diameter,  and 
i.  CD  the  radius  of  the  fame  circle  ADB.  It  is  evident 
that  if  the  fibre  CD  fhould  contract  fo  as  to  bring  the 
point  C  of  the  tendon  to  the  point  G  in  the  ftraight 
line,  the  extremities  of  the  tendon  A,  B,  (which  are 
fuppofed  to  be  moveable)  would  come  reflectively  to  E 
and  F  3  and  the  fituation  of  the  tendon  itfelf  would  be 
reprefented  by  the  angle  EGF.  If  the  fibre  could  be 
fuppofed  to  contract  fo  as  to  bring  the  point  C  to  D,  the 
two  parts  of  the  tendon  CA  and  CB,  would  come  in 
contat.  If,  on  the  other  hand  the  fibre  CH,  which 
enters  the  tendon  obliquely,  were  to  contract  to  H,  fo 
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as  to  bring  the  point  C  to  H,  the  point  A  would  be  ©f  Animal 
drawn  but  a  little  beyond  the  middle  point  C,  fo  that ,  a 

although  this  latter  fibre  is  contrated  to  as  great  an  * 
extent  as  the  former,  it  has  not  brought  the  extremities 
of  the  tendon  fo  near  together. 

2.  When  two  fibres  enter  a  tendon  on  oppofite  Tides 
and  contract  at  the  fame  time,  they  will  draw  the  ten¬ 
don  in  the  diagonal,  and  the  more  nearly  the  angles 
which  they  form  with  the  tendon  approach  to  right 
angles,  the  more  will  the  length  of  the  mufcle  be  fhort- 
ened  in  proportion  to  the  degree  of  contraction  of  the 
fibres. 

Let  the  fibres  BC,  BD,  BE,  BF,  BG,  (fig.  2.)  be  ^ 
flefhy  fibres,  inferted  into  the  tendon  AB,  at  the  point 
B,  and  let  us  fuppofe  that  all  thefe  fibres  co-operate  in 
bringing  the  point  B  to  the  point  G,  in  the  ftrarght 
line  BG.  Now  the  ftraight  fibre  BG  will  be  fo  much 
fhortened  when  B  comes  to  G,  as  to  be  obliterated, 
while  the  oblique  fibres  EB  and  FB  will  be  fhortened 
only  to  E  a  and  F  b ,  and  the  more  oblique  fibres  CB 
and  DB  will  remain  of  the  length  of  C  c  and  D  d. 

3.  All  mufcles  that  are  inferted  into  bones,  are  there¬ 
by  furnifhed  writh  levers,  and  as  in  the  action  of  all 
levers  there  are  alfo  a  fulcrum,  a  power,  and  a  refift- 
ance,  thefe  in  different  cafes  will  be  differently  fituated 
with  refpet  to  one  another. 

a .  In  the  motions  of  the  head  backrvard  and  forward 
on  the  atlas,  the  fulcrum  is  fituated  between  the  power 
and  the  refiftance  3  or  the  lever  is  of  what  is  called  in 
mechanics,  the  firft  kind.  See  Mechanics,  N°  33. 

b.  When  the  tibia  refts  upon  the  aftragalus,  and  the 
heel  is  raifed  by  the  mufcles  of  the  calf  of  the  leg  ating 
on  the  tendo  achillis,  the  refiftance  (which  in  this  cafe 
is  the  preffure  of  the  tibia)  is  fituated  between  the 
power  and  the  fulcrum,  which  are  here  refpetively  at 
the  heel  and  at  the  toes  3  or  the  lever  is  of  the  fecond 
kind. 

c .  In  railing  a  weight  at  the  palm  of  the  hand,  and 
bending  the  arm  at  the  joint  of  the  elbow,  the  power 
of  ation  in  this  joint  is  fituated  between  the  refiftance 
and  the  fulcrum,  which  are  here  refpetively  at  the 
palm  of  the  hand  and  the  dljlal  extremity  of  the  hu¬ 
merus  (d),  or  the  lever  is  of  the  third  kind. 

The  fhortnefs  of  the  lever,  and  the  confequently  great 
force  of  the  mufcular  power  required  to  overcome  the 
refiftance  in  this  laft  cafe,  may  be  thus  illuftrated.  Let 
AB  (fig.  3.)  reprefent  the  radius  articulated  at  B  with  ^ 

the  humerus  BC ;  let  DFE  reprefent  the  biceps  flexor 
mufcle  running  along  the  humerus ,  and  attached  to  the 
radius  at  E  3  and  fuppofe  a  weight  W  hung  to  the  dif- 
tal  extremity  A  of  the  radius.  Now,  BH  will  repre¬ 
fent  the  lever  of  refiftance,  and  BG  perpendicular  to  it 
the  lever  of  the  mufcle,  which  is  in  this  cafe  extremely 
fliort. 

4.  As,  other  things  being  equal,  all  mufcles  pro¬ 
duce  a  greater  extent  of  motion  by  a  lefs  proportion¬ 
al  degree  of  contraction,  and  confequently  a  lefs  propor¬ 
tional  change  in  their  fibres,  than  if  they  were  fhorter  3  * 
thofe  mufcles  which  follow  a  diret  courfe  are  feldom 
attached  at  the  neareft  points  of  the  two  bones  with 

which 


(d)  In  Dr  Barclay’s  nomenclature,  that  extremity  of  a  bone  which  is  to;vards  the  trunk  is  called  proximal and! 
that  extremity  which  looks  from  the  trunk  is  called  diflaL* 

\  * 
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Of  Animal  which  they  are  connected.  Hence,  befide  the  advan- 
,  Mot  ton.  ^  tages  already  mentioned,  relations  are  thus  formed  be¬ 
tween  parts  at  a  diffance,  and  the  mutual  dependence  of 
the  fundions  and  their  organs  is  extended  and  flrength- 
ened.  On  the  contrary,  thofe  mufcles  that  are  not  ex¬ 
tended  along  the  furface  of  the  bones  to  which  they  are 
attached,  are  obferved  to  follow  an  oblique  direction,  by 
which  they  acquire  not  only  contradibilily  and  length, 
but  at  the  fame  time  a  fhorter  lever  than  if  they  had 
been  inferted  at  the  fame  place  with  a  lefs  obliquity. 

*  5.  Of  mufcles  attached  to  ribs  that  are  parallel, 
equally  moveable,  and  at  right  angles  to  the  vertebral 
column,  thofe  that  follow  a  dired  courfe  from  one  to 
the  other,  will  ad  on  each  by  equal  levers,  and  make 
them  approach  with  the  fame  velocity ;  while  thofe  that 
obferve  an  oblique  courfe  will  ad  on  each  by  different 
levers,  and  make  them  approach  with  different  veloci¬ 
ties. 

Let  AB  and  CD  (fig.  4.)  reprefent  two  parallel 
*  ribs,  articulated  with  the  vertebral  column  at  A  and  C, 
where  they  are  equally  moveable  $  and  let  DB  and  DE 
be  two  myfcles,  the  former  obferving  a  dired,  and  the 
latter  an  oblique  courfe.  The  levers  of  DB  will  be 
AB  and  CD,  which,  as  AC  is  parallel  to  BD,  are  evi¬ 
dently  equal y  but  the  levers  of  DE  will  be  CF  and 
AG,  which  being  of  different  lengths,  the  mufcle  muff 
ad  with  different  degrees  of  force  on  the  different  ribs, 
fo  that  it  will  make  CD,  on  which  it  ads  with  the 
longed  lever,  approach  AB,  fafter  than  it  will  make 
this  latter  approach  the  former. 

Corollary . — When  bones  are  not  parallel,  the  mufcles 
that  crofs  in  the  interval  between  them,  muff  fall  o- 
bliquely  on  both,  as  it  is  impoflible  for  a  ffraight  line  to 
be  at  the  fame  time  perpendicular  to  two  other  lines, 
unlefs  thefe  be  parallel. 

6.  As  all  bones  move  on  a  centre  or  axis  of  motion, 
while  the  mufcular  attachments  move  in  a  circum¬ 
ference,  the  mufcles,  in  changing  the  relative  pofftion 
of  any  two  bones,  nauff  at  the  fame  time,  be  changing 
the  diredion  gi  their  own  adion,  and  varying  their 
lever. 

Fig.  <j.  Let  AB  aad  CD  (fig.  5.)  reprefent  parts  of  two  pa¬ 
rallel  ribs,  and  let  AB  be  moveable  on  the  centre  A, 
and  let  CF  and  GE  be  two  mufcles  inferted  obliquely 
into  AB  at  F  and  E.  Now  fuppofe  that  by  the  adion 
of  thefe  mufcles,  AB  is  brought  into  the  pofftion  A  b. 
The  points  of  attachment  of  the  two  mufcles  to  AB, 
will  now  be  f  and  e ,  and  the  mufcles  will  be  Cf  and 
Gq  having  changed  their  length,  fftuation,  obliquity, 
and  lever. 

7.  All  mufcles  where  the  points  of  attachment  move  in 
a  circle,  draw  either  towards  the  centre,  or  towards  the 
circumference. 

8.  If  any  two  bones  could,  by  the  adion  of  their 
mufcles,  be  made  to  approach  in  a  parallel  diredion,  the 
oblique  mufcles  attached  to  their  parallel  and  approach¬ 
ing  furfaces,  would  perform  a  greater  extent  of  motion 
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with  a  lefs  fhortening  of  their  fibres,  than  any  ffraight  Of  Animal 
mufcles  attached  to  the  fame  parallel  furfaces.  Motion. 

Let  AB  and  CD  (fig.  6.  and  7.)  be  parts  of  two p"  $  ^  1 
ribs  that  are  parallel,  and  that  will  continue  parallel  till  *  , 

they  are  brought  in  con  tad  by  the  adion  of  the  ffraight 
mufcles  AC,  EF,  and  BD,  or  by  the  adion  of  the 
oblique  mufcles  CE  and  DE  (fig.  7.)  and  FA  and  FB 
(fig.  6.).  It  is  evident,  that  when  the  point  E  comes 
in  contad  xvith  F,  the  length  of  the  ffraight  mufcles 
muff  be  obliterated,  while  that  of  the  oblique  mufcles 
will  only  be  fhortened  by  c  E  and  d  E  in  fig.  7.  and  / A 
and  ^B  in  fig.  6. 

9.  As,  however,  no  Uvo  bones  can  approach  one  ano¬ 
ther  in  a  parallel  diredion,  at  leaft  by  the  adion  of  a 
fingle  mufcle,  and  as  no  mufcle  can  continue  to  ad  in  a 
diredion  perpendicular  to  their  two  approximating  fur¬ 
faces  y  a  mufcle  entering  them  at  right  angles,  when 
they  are  parallel,  may  be  placed  fo  near  to  the  centre  of 
motion  as  to  carry  the  bones  through  a  given  fpace, 
with  a  lefs  fhortening  of  fibres  than  any  oblique  mufcle 
that  has  the  fame  origin,  but  is  inferted  at  a  diffance, 
and  ads  through  the  medium  of  a  longer  lever. 

Further,  a  mufcle  with  a  lefs  obliquity  may  be  fo  litu- 
ated  as  to  carry  the  bones  through  a  given  fpace,  with 
a  lefs  fhortening  of  fibres  than  any  other  mufcle  of  the 
fame  origin,  but  of  a  much  greater  obliquity. 

Let  AB  and  CD  (fig.  8.)  be  tivo  ribs,  of  which  AB  Fig.  $« 
is  moveable  about  the  centre  A  *,  and  fuppofe  that  by 
the  fhortening  of  the  ffraight  mufcle  EF,  and  of  the  two 
oblique  mufcles,  EG  and  EH,  AB  is  brought  into  the 
pofftion  Ab.  The  points  of  attachment,  after  moving  in 
the  fegments  P/,  G^,  and  H//,  will  now  be  refpedively 
at  f  g,  and  h .  Now,  on  the  centre  E,  with  the  radii 
E f  Ef,  and  E //,  defcribe  three  different  circular  feg¬ 
ments.  The  difference  between  the  prefent  and  former 
lengths  of  the  moft  oblique  mufcle  EH,  will  be  eH, 
while  the  differences  between  the  prefent  and  former 
lengths  of  the  mufcles  EG  and  EF,  will  be  only  sG 
and  »)F  refpedively. 

10.  The  fhortenings  which  any  mufcle  fuffers  in  car¬ 
rying  round  the  point  of  its  attachment  through  a  given 
fpace,  will  partly  depend  on  the  length  of  its  lever, 
partly  upon  its  degree  of  obliquity,  partly  on  its  drawr- 
ing  peripherad  or  central \  and  partly  on  its  ading  with¬ 
out  or  with  a  pulley  (z). 

11.  The  lever  of  a  mufcle,  which  is  varied  with  every 
degree  of  obliquity,  is  alfo  varied  by  every  change  in 
the  centre  of  motion.  Where  bones  are  conneded  by 
large  furfaces,  the  centre  of  motion  frequently  fhifts 
from  one  part  to  another  -y  but  in  general  it  approaches 
towards  that  afped  whither  the  bone  is  moving  at  the 
time ;  and  as  it  advances,  the  mufcles  recede,  to  increafe 
their  force. 

a.  The  lever  of  refiffance,  as  well  as  of  the  powrer,  is 
varied  by  the  feveral  changes  of  pofftion  ;  is  fometimes 
fhortened  at  the  time  that  the  lever  of  the  powder  is 
lengthened  \  and  vice  verfa . 

If 
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(e)  The  terms  peripheral  and  central,  are  employed  by  Dr  Barclay,  to  denote  the  afpeds  of  any  organ,  accord¬ 
ing  as  they  refped  the  circumference  or  the  centre  of  the  organ  ;  and  when  the  termination  of  thefe  words  is  chan¬ 
ged  from  /  into  d ,  they  denote,  like  the  other  terms  of  his  nomenclature,  the  diredion  in  which  the  adion  of  thefe 
yarts  is  exerted.  See  Barclay’s  Anatomical  Nomenclature. 
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If  AB  (fig.  9.)  reprefent  thefadius,  BC  tlie  humerus, 
DE  the  biceps  flexor  mufcle,  and  R  the  refinance  hung 
to  the  diftal  extremity  of  the  radius,  it  will  be  evident 
that,  when  BA  is,  by  the  a&ion  of  the  flexor  mufcle, 
brought  into  the  position  B<?,  the  lever  of  refinance  will 
no  longer  be  BA,  but  BH,  equal  to  a  perpendicular 
ilraight  line  drawn  from  B,  the  centre  of  motion,  to  the 
plane  of  refinance  ;  and,  as  the  lever  of  refinance  has 
been  iliortened,  the  lever  of  the  mufcle  has  been  pro- 
portionably  lengthened.  Were  the  radius  to  refume  its 
former  pofition,'  the  reverfe  of  thefe  circumftances  would 
take  place. 

h.  Sometimes  again,  the  lever  of  the  power  and  of  the 
refiflance  are  lengthened  or  iliortened  at  the  fame  time. 

Let  AB  (fig.  10.)  reprefent  the  tibia,  BC  the  femur, 
and  DEF  the  crureus  mufcle  \  and  that  the  femur,  with 
the  weight  of  the  body,  is  to  be  raifed  to  the  fituation 
Be;  the  centre  of  motion  will,  during  extenfion,  ap¬ 
proach  towards  the  mufcle  at  the  rotular  afpe£t,  while 
the  plane  of  refiftance,  as  is  evident  from  the  figure,  will 
be  approaching  to  the  centre  of  motion. 

c .  In  the  changes  of  attitude,  while  a  bone  is  turning 
on  its  centre  of  motion,  the  centre  itfelf  is  often  at  the 
fame  time  deferibing,  either  the  fegment  of  a  circle,  or  a 
line  compofed  of  circular  legments. 

Let  AB  (fig.  11.)  reprefent  the  foot,  BC  the  tibia ,  CD 
the  thigh  bone,  and  DE  the  trunk  *,  and  let  us  fuppofe 
that  it*is  required  to  bring  the  three  laft,  by  the  adtion  of 
their  mufcles,  to  the  perpendicular  BF,  fo  that  BC  (hall 
occupy  the  fituation  of  BG,  CD  the  fituation  of  Cl,  and 
DE  the  fituation  of  IF  ;  the  point  C  on  the  centre  B  will 
move  in  the  feginent  CG,  and  as  C  is  changing  its  pofi¬ 
tion  in  CG,  the  point  D,  which  moves  round  the  point 
C  as  its  centre,  will,  if  the  extenfions  be  regularly  per¬ 
formed  in  the  fame  time,  deferibe  fuch  a  curve  as  DI } 
for  as  the  point  D  mull  neceffary  move  atlantad  and  fter- 
nad,  (f)  in  order  to  preferve  the  centre  ©f  gravity,  the 
general  diredlion  of  its  courfe  muft  be  known ;  and  if  CG 
be  divided  into  equal  parts,  and  at  each  of  the  divifions  a 
circle  deferibed  with  the  radius  CD,  the  points  in  DI,  cor- 
refponding  in  number  with  the  points  in  CG,  and  at  equal 
difiances  in  the  fternal  direclion,  will  each  be  found  in 
the  circumference  of  one  of  the  circles  deferibed  fuccef- 
fively  round  the  point  C  as  it  pafles  along  the  fegment 

CG. 

In  like  manner,  if  the  extenfions  of  CD  and  DE  be 
regularly  performed  in  the  fame  time,  the  point  E  will 
deferibe* fuch  a  curve  as  EF,  the  points  in  EF  being  in 
the  circumferences  of  the  feveral  circles  fuccefiively  de¬ 
feribed  round  the  point  D  as  it  moves  along  the  curve 

DI. 

1 2.  When  we  examine  the  firu&ure  of  the  animal 
fyfiem,  we  (hall  generally  find  that  the  motions  of  the 
bones,  as  produced  by  the  mufcles,  are  the  Combined 
effects  of  different  forces,  and  hence  that  a  fmall  num-. 
ber  of  mufcles  is  enabled  to  produce,  with  fteadinefs  and 
accuracy,  an  almoff  infinite  variety  of  changes  *. 

For  more  on  the  general  fubjeft  of  mufcular  a&ion, 
and  for  an  account  of  the  principal  motions  of  the  hu¬ 
man  bodv,  we  muft  refer  to  Dr  Barclay’s  publication. 

One  of  the  moft  interefting  enquiries  refpe&ing  ani¬ 
mal  motion,  is  that  of  the  progrefiion  of  different  ani¬ 
mals,  or  of  the  powTers  of  loco-motion. 

Thofe  animals  which  poffefs  the  faculty  of  changing 
their  place,  exercife  this  faculty  by  very  different  or- 
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gans.  Some  can  only  creep,  as  worms,  and  many  mol-  Of An anal 
lufea  *,  others  can  only  fwim,  as  all  fifties,  many  of  the  ,  1  °^Ion,.,|A 
mollufca,  and  fome  of  the  teftacea.  Moft  birds  can 
both  fly,  walk,  and  run,  while  a  few  do  not  poffefs  the 
power  of  exercifing  the  firft  of  thefe  motions.  All  the 
mammalia,  and  moft  reptiles,  properly  fo.  called,  can 
walk,  run,  climb,  leap,  and  perform  a  variety  of  other 
motions  ;  and  a  few  of  the  former  clafs  can  imitate  the 
flying  of  birds.  We  ihall  briefly  examine  the  mecha- 
nifm  of  thefe  different  a£lions,  but  by  way  of  introduc¬ 
tion,  we  (hall  firft  confider  how  the  a&ion  of  Handing 
is  performed.  ^ 

Standing,  in  moft  animals,  is  folely  the  effe&  of  the  Standing, 
continued  adlion  of  the  ex tenfor  mufcles  of  all  the  joints, 
as  is  evident  from  the  circumftance,  that  ii  an  animal, 
while  Handing,  fuddenlv  dies,  or  in  confequence  of  fome 
powerful  caufe,  as  a  ftrong  eledlnc  fhock,  ceafes  to 
make  the  neceffary  efforts  for  preferving  the  upright  po¬ 
fition,  all  the  articulations  of  the  legs  yield  to  the  weight 
of  the  body,  and  bend  under  it.  I11  fome  animals,  how¬ 
ever,  the  extenfion  of  the  mufcles  is  fo  much  affifted  by 
powerful  ligaments  attached  to  the  articulations  of  the 
legs,  that  they  are  enabled  to  continue  Handing  for  a 
much  longer  time,  and  with  much  lefs  fatigue  than  moft 
others.  This  is  the  cafe  with  birds  that  perch,  and  it 
is  particularly  remarkable  in  the  ftork,  which  by  means 
of  this  peculiar  mechanifm  is  able  to  Hand  on  one  foot 
for  feveral  days  together. 

The  action  of  Handing  is  fomewhat  different,  accord¬ 
ing  as  the  animal  Hands  on  two  feet  or  on  four.  .  133 

That  a  body  may  be  fupported  in  a  vertical  pofition,  S  anding  on 
it  is  neceffary  that  it  be  fo  difpofed  as  to  be  in  a  Hate  of  two  feet, 
equilibrium,  or  that  it  be  fo  balanced  that  a  perpendi¬ 
cular  line  from  the  centre  of  gravity  {hall  fall  witnin  its 
bafe.  See  Mechanics,  N°  193*  et  feq.  It  is  evident 
that  the  more  extenlive  the  bale  is  on  which  the  cody 
Hands,  the  lefs  is  the  danger  of  its  lofing  its  balance. 

Man  can  very  eafily  preferve  himfelf  in  the  vertical  po¬ 
fition,  from  the  broad  bafis  formed  by  his  feet,  and 
from  the  great  power  he  poffeffes  of  feparating  thefe  to  a 
confiderable  diftance.  This  latter  depends  chiefly  on 
the  greater  weight  of  his  pelvis,  and  the  length  and  ob¬ 
liquity  of  the  neck  of  the  thigh  bone,  by  which  this 
bone  is  carried  more  outward,  and  removed  farther  in 
its. articulation,  than  in  any  other  animal.  In  man,  too, 
the  foot  is  peculiarly  adapted  to  ftand  firmly  on  the 
ground,  from  the  flatnefs  of  its  inferior  furface,  and  from 
having  the  heel  bone  fo  formed  as  to  come  in  perfect 
contadl  with  the  ground.  The  mufcles  that  move  the 
foot  are  alfo  very  advantageoufly  inferted,  and  the  ex- 
tenfor  mufcles  of  the  heel  are  proportionately  thicker 
than  in  moft  of  the  mammalia.  - 

The  thigh  of  man,  when  in  the  ereft  pofture,  is  in  a 
ftraighf  line  with  the  trunk  and  the  leg,  whereas  in 
quadrupeds,  it  is  fituated  clofe  upon  the  flank,  and  forms 
an  acute  angle  with  the  fpine.  On  this  « account,  the 
thigh  bone  of  quadrupeds  is  flat,  and  proportionally 
weaker  than  that  of  man.  The  extenfor  muicles  of  the 
thigh  are  proportionally  ftronger  in  man  than  in  the 
other  animals  *,  and  as  the  thigh  bone  moves  upon  the 
pelvis  in  every  direction,  thefe  extenfors  are  in  man  fo 
confiderable,  that  he  is  the  only  animal  that  poffeffes 
what  are  properly  called  hips. 

In  confequence  of  this  ftrinfture,  the  human  facral 
extremities  are  furnifhed  with  a  fufficient  bafe,  and  form. 

3  P  very 
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Of  Animal  very  folid  bodies  for  ifupporUng  the  trunk.  Man  alfo 
Motion.  poRefTes  feveral  advantages  for  maintaining  the  general 
**’*— y  equilibrium  of  the  body,  efpecially  the  facility  with 

which  he  holds  his  head  in  the  erect  pofture,  owing  to 
the  poll  don  of  the  occipital  bone,  and  the  horizontal  di¬ 
rection  of  the  eyes  and  mouth.  See  the  article  Man, 
N°  5  and  6. 

The  quadrupeds  that  fometimes  try  to  Hand  on  their 
hind  feet  only,  in  order  that  they  may  either  employ 
their  fore  feet  in  taking  hold  of  fome  objeft,  or  avoid 
keeping  their  head  too  low,  feem  rather  to  fit  than  to 
Hand.  Their  trunk  reds  at  the  fame  time  on  their  hind 
feet,  as  far  as  the  heel,  and  on  the  buttocks  j  it  is  Hill 
neceflary,  however,  that  their  head  and  neck  fhould  be 
proportionally  fmall,  as  in  monkeys,  fquirrels ,  oppojj'ums , 
h'c.  otherwife  the  weight  of  thole  parts  would  be  too 
great  for  the  force  employed  in  their  elevation  j  but 
even  when  feated,  the  animal  is  generally  obliged  to  reft 
on  the  fore  feet,  as  may  be  obferved  in  dogs ,  cats,  <b'c. 

Some  quadrupeds  ufe  their  tail  as  a  third  foot,  to  en¬ 
large  the  bafe  of  the  body  :  and  when  it  is  ftrong,  it  is 
capable  of  contributing  to  their  fupport  for  fome  time. 
We  find  examples  of  this  in  the  kangaroos  and  jerboas. 

We  have  already  noticed  the  mechanifm  in  the  feet 
of  biids,  which  enables  thefe  animals  to  fupport  them- 
felves  on  two  legs,  though  they  do  not  Hand  in  a  verti¬ 
cal  pofition,  and  though  the  atlantal  part' of  their  bodies 
is  advanced 'more  beyond  the  centre  of  gravity  than  the 
facral  part.  Other  advantages  poffeffed  by  birds  in  this 
refpeft  are,  the  great  fleftion  of  the  thigh  bone  and  tar- 
fus  ;  the  length  of  the  anterior  toes,  and  the  length  and 
flexibility  of  the  neck. 

Standing  on  An  animal  which  Hands  on  four  feet  is  fupported  on 
four  feet,  a  very  confiderable  bafe ;  but  from  the  great  weight  of 
the  head  and  neck  in  thefe  animals,  their  centre  of  gra¬ 
vity  is  nearer  to  the  atlantal  than  to  the  facral  extremi¬ 
ties  (f).  It  is  evident  from  this,  that  in  quadrupeds, 
the  former  muft  fuftain  almoft  the  whole  weight  of  the 
body  ;  and  we  find,  accordingly,  that  they  are  furnilh- 
ed  with  very  ftrong  mufcles.  In  (hort,  all  that  the  fa¬ 
cral  extremities  feem  to  want  in  mufcular  force,  appears 
to  be  transferred  lo  the  atlantal. 

As  in  moft  quadrupeds  the  head  inclines  towards  the 
horizon,  and  the  neck  is  often  very  long,  very  powerful 
means  are  required  to  fuftain  the  former.  Thefe  means 
are  furnifhed  by  the  great  fize  and  extenfive  attach¬ 
ments  of  the  mufcles  of  the  neck,  and  efpecially  in  ma¬ 
ny  quadrupeds  by  the  cervical  ligament.  In  the  mole , 
which  employs  its  head  to  raife  confiderable  burdens  of 
earth,  the  cervical  mufcles  are  peculiarly  ftrong,  and 
the  ligament  is  converted  into  bone. 

The  body  of  a  quadruped  hangs  between  the  four  legs, 
and  by  its  weight  tends  to  draw  the  fpine  downwards. 
This  is  ccunterafted  by  the  abdominal  mufcles,  efpe¬ 
cially  by  the  ftraight  mufcles,  which  produce  a  curva¬ 
ture  in  the  oppofite  dir  eft  Ion.  The  abdominal  mufcles 
aft  with  peculiar  force  in  arching  the  fpine  upwards  in 
thofe  mammalia  that  are  covered  with  feales  or  fpines, 
and  are  accuftcmed  to  roll  themfelves  upon  the  ap¬ 


proach  of  danger,  as  the  hedgehog,  the  armadillos ,  and  Of  Animal 
the  pangolins.  Motion. 

O  viparous  quadrupeds  or  reptiles,  have  their  thighs 
directed  outward,  and  the  in  tie  ft  ions  of  the  limbs  take 
place  in  planes  that  are  perpendicular  lo  the  fpine.  In 
thefe,  therefore,  the  weight  of  the  body  muft  aft:  with 
a  much  longer  lever,  in  oppofing  the  extenfion  of  Lhe 
knee-joints ;  and  accordingly  they  have  the  knees  air¬ 
ways  bent,  and  the  belly  dragging  on  the  ground  be¬ 
tween  their  legs,  whence  their  name  of  reptiles. 

In  walking  on  a  fixed  fuiface,  the  centre  of  gravity  Walking, 
is  alternately  moved  by  one  part  of  the  extremities,  and 
fuftained  by  the  other,  the  body  never  being  at  any  time 
completely  fufpended  o.ver  the  ground.  ^ 

Animals  which  can  ftand  ereft  on  two  legs,  fuch  as  Walking  on 
man  and  birds,  Walk  alfo  on  two  legs.  Tut  feveral two  feet, 
quadrupeds  that  calrndt  ftand  on  two  feet  but  with  great 
difficulty,>may  yet  move  in  that  pofture  for  fome  time 
with  futfteient  eale.  This  arifes  from  its  being  in  gene¬ 
ral  lefs  painful  to  walk  than  to  ftand,  the  fame  muicles 
net  being  continued  fo  long  in  aftion.  And  alfo  it  is 
lefs  difficult  to  correft  the  unfteady  motions  by  con¬ 
trary  and  alternate  vacillations  (a  thing  eafy  in  walk¬ 
ing),  than  it  is  to  prevent  them  altogether. 

When  man  intends  to  walk  on  even  ground,  he  fiift 
advances  one  foot $  his  body  then  refts  equally  on  both 
legs,  the  advanced  leg  making  an  obtufe  angle  with  the 
tarfus,  and  the  other  an  acute  one.  The  ground 
not  yielding  to  the  point  of  the  foot,  the  heel  and  the 
reft  of  the  leg  muft  of  neceffily  be  raifed,  otherwife  the 
heel  could  not  be  extended.  'I 'he  pelvis  and  trunk  are 
confequently  thrown  upward,  forward,  and  femewhat 
in  a  lateral  direftion.  In  this  manner  they  move  round 
the  fixed  foot  as  a  centre,  with  a  radius  confiding  of  a 
leg  belonging  to  that  foot,  which,  during  this  opera¬ 
tion,  continually  diminilhes  the  angle  formed  with  the 
tarfus.  The  leg  which  communicated  this  impulfe  is 
then  thrown  forw  ard,  and  refts  its  foot  upon  the  ground  $ 
while  the  other  which  nowr  forms  an  acute  angle  with 
its  foot,  has  the  heel  extended  in  its  turn,  and  in  like- 
manner  makes  the  pelvis  and  trunk  turn  round  upon  the 
former  leg. 

As  each  leg  fupports  the  body  in  its  turn,  as  in  Hand¬ 
ing  on  one  foot,  the  extenfor  mufeks  of  the  thigh  and 
knee  are  brought  into  aftion,  to  prevent  thefe  articu¬ 
lations  from  yielding  •,  and  the  flexors  aft  immediately 
after,  when  the  leg  having  thrown  the  weight  of  the 
body  on  its  fellow  muft  be  raifed  before  it  can  again  be 
carried  forward.  As  the  undulatory  motion  that  necef- 
farily  attends  a  man’s  walking,  cannot  be  perfcftly  regu¬ 
lated  on  both  fides,  he  cannot  W’alk  in  a  perfeft  ftraight 
line,  nor  can  he  w’alk  in  a  direft  courfe  with  his  eyes 
fhut. 

In  walking  down  an  inclined  plane,  or  defending  a 
ftaircafe,  as  the  advanced  leg  is  placed  lower  that  that 
which  remains  behind,  the  extenfors  of  the  leg  muft  aft 
more  powerfully  to  prevent  the  body  from  falling  back¬ 
wards.  Again,  on  afeending  fuch  fituations  it  is  requi- 
fite  at  each  ftep,  not  only  to  tranfport  the  body  hori¬ 
zontally, 


(f)  Thefe  terms  fignify  the  fame  as fuperior  and  inferior  in  man,  anterior  and  poferior  in  quadrupeds  ;  but  are 
more  convenient,  as  applying  indiferiminately  to  both.  Atlantal  denotes  what  isjiext  the  atlas  ;  facral  what  is  next 
the  facrum .  See  Barclay's  nomenclature. 
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Of  Vnimal  zontally,  as  cri  Walking  on  level  ground,  but  to  bear  it 

,  Mut  !>n  .  up  againft  its  own  weight,  by  means  of  the  extenfors  of 
"”''r  knee  of  the  advanced  leg,  and  thofe  of  the  heel  of 

that  which  is  behind ;  this  is  the  reafon  of  the  knee  and 
calf  of  the  leg  being  fatigued  in  afcending  j  and  the  fa¬ 
tigue  is  relieved  by  inclining  the  body  forward,  becaufe 
then  the  lever  by  which  its  weight  afts  on  the  knee  is 
(hortened. 

Running  is  only  a  fuccefTion  of  (liort  leaps,  and  it 
will  be  underflood  from  what  we  fiiall  prefently  fay 
137  of  leaping. 

Walking  on  When  a  quadruped  walks,  he  firfl  flightly  bends  the 
feet,  articulations  of  the  hind  legs,  and  then  extends  them,  in 
order  to  carry  forward  the  body,  which  motion  is  con- 
fiderably  aided  by  the  extenfors  of  the  knee  and  the 
heel..  The  bread  being  thus  thrown  forward,  the  fore 
•legs  incline  backward,  and  the  animal  would  fall,  did 
it  not  inftantly  throw  them  forward  in  order  to  fupport 
itfelf.  It  then  draws  up  the  trunk  upon  the  fore  legs, 
and  renews  its  former  efforts. 

In  this  walking,  each  ilep  is  performed  by  two  legs, 
cne  belonging  to  the  fore,  and  the  other  to  the  hind 
pair.  Sometimes  thefe  are  of  the  fame  fide,  and  fome- 
times  thofe  of  oppofite  lides.  The  motion  of  a  horfe 
who  fleps  forward  in  the  latter  way,  is  termed  a  pace. 

.  In  the  animals  that  have  the  fore  feet  longer  than  the 
hind  ;  and  have  their  flrength  chiefly  in  the  anterior 
part  of  the  body,  the  principal  impulfe  is  given  by  ex¬ 
tending  the  fore  foot.  The  hind  foot  then  rifes  to  fol¬ 
low  it,  and  it  is  not  .until  the  moment  that  the  latter 
extends  itfelf  in  its  turn,  that  the  fore  foot  is  raifed. 
This  is  the  manner  in  which  the  giraffe  is  fold  to  move. 

But  when  the  fore  legs  are  confiderably  difpropertioned 
t°  the  others,  and  particularly  when  the  pofierior  extre¬ 
mities  are  feebly  and  badly  articulated,  as  in  the  floths, 
the  animal  is  obliged  to  drag  itfelf  forward,  by  firfl  ex¬ 
tending  the  fore  legs,  and  then  bending  them  fo  as  to 
draw  the  body  after  them.  Hence  the  progrefiion  of  the 
doth  is  fo  laborious. 

-Thofe  animals  which  have  their  fore  legs  very  diort 
in  proportion  to  their  hind  legs,  would  be  incapable  of 
diffidently  fupporting  their  bodies,  and  muft  fall  for¬ 
ward  on  each  impulfe  of  the  latter,  had  they  not  the 
precaution  to  make  a  prancing  movement;  that  is,  to 
raife.  the  anterior  extremities  entirely  off  the  ground, 
previoufly  to  their  being  impelled  onward  by  means  of 
the  hind  feet.  Accordingly,  fuch  animals  cannot  in 
propriety  of  language  be  faid  to  walk  ;  they  only  move 
forward  by  leaps.  This  is  the  cafe  with  hares,  rats, 
and  particularly  jerboas.  Indeed,  thefe  animals  cannot 
be  laid  to  walk  at  all,  except  in  the  a&ion  of  afeendina. 
When  they  attempt  to  walk  flowly  on  level  ground, 
they  are  obliged  to  move  themfelves  by  the  fore  feet* 
and  merely  to  drag  after  them  the  hind  pair.  This  may 
be  obferved  in  rabbits,  and  fliil  more  dififoaiy  in 
138 

*£aping.  In  leaping,  the  body  rifes  completely  from  the  earth, 
and  remains  without  any  fupport  for  a  fiiort  period,  the 
duration  of  which  depends  on  the  force  with  which  the 
leap  has  been  made.  This  a&ion  is  performed  by  a  hid¬ 
den  extenfion  of  all  the  mufeies  belonging  to  the  farral 
articulations,  immediately  after  they  have  undergone  an 
unutual  degree  of  flexion.  By  this  general  extenfion 
the  e  angulations  receive  a  violent  motion,  the  impulfe 
sf  which  t.s  communicated  to  the  center  of  gravity  of 
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the  body,  and  it  is  thus  proje&cd  with  a  determined  ve-  Of  Animal 
locity,  which  is  more  or  lets  in  opposition  to  its  weight.  klQti°m  ^ 
The  proje&ile  force  and  extent  of  the  leap  depend  on  ' 

the  proportional  length  of  the  bones,  and  flrength  of 
the  mulcles.  Thofe  animals,  therefore,  leap  beft  that 
have  the  facral  extremities  longer  and  thicker  than  the 
atlantal ;  as  the  kangaroos ,  jerboas,  frogs,  allies,  gryl/i \ 
fleas,  fac. 

Small  animals  leap  proportionally  much  farther  than 
the  larger  fpecies;  and  we  know  of  none  whofe  mufeu* 
lar  flrength,  in  this  way,  can  be  put  in  competition  with 
that  of  a  flea,  which  on  a  moderate  computation  is  known 
to  leap  to  a  difiance  of  at  leaf!  20c  times  its  own  length. 

The  direction  of  a  leap  depends  on  the  fitnation  of  the 
centre  of  gravity  with  refped  to  the  member  by  which 
the  impulfe  is  given.  Hence,  only  man  and  birds  can 
leap  vertically,  becaufe  they  alone  have  the  trunk  fitua- 
ted  above  the  members  by  which  the  leap  is  effeded. 
Quadrupeds,  and  mofi  infeds,  can  only  leap  forward ; 
but'fpiders,  which  have  feveral  long  feet  011  each  fide  of 
their  body,  can  alfo  leap  fide  ways. 

Running  confifis  of  a  feries  of  low  leaps  performed  al-Runaing. 
temately  by  each  leg.  It  differs  from  walking,  in  the 
body  being  projeded  forward  at  each  flep,  and  in  the 
hind  foot  being  raifed  before  the  anterior  touches  the 
ground.  It  is  more  rapid  than  the  quickeft  walk,  be¬ 
caufe  the  acquired  velocity  is  preferved,  and  increafed 
at  each  bound  by  a  new  velocity.  Running,  therefore, 
cannot  be  inftantaneoufly  fufpended,  though  a  flop  may 
be  put  to  walking  at  each  flep. 

In  running,  the  animal  inclines  its  body  forward, 
that  the  centre  of  gravity  may  be  in  a  proper  pofition 
for  receiving  an  impulfe  in  that  diredion  from  the  hind 
leg ;  and  it  is  obliged  to  move  the  fore  leg  rapidly  for¬ 
ward,  to  guard  againfl  falling. 

Man  varies  his  manner  of  running,  only  by  takinr 
longer  or  fhorter  fleps,  or  giving  to  this  motion  a  grea£ 
er  or  lefs  degree  of  rapidity  ;  but  quadrupeds  vary  this 
motion  by  the  different  order  in  which  they  raife  each 
foot,  or  bring  it  to  the  ground. 

I  rotting  is  a  mode  of  running  in  which  the  feet  di-  Trotting* 
agon  ally  oppofite  rife  at  once,  and  fall  at  once,  each 
pair  alternately,  but  in  fuch  a  manner,  that  for  a  mo¬ 
ment  all  the  four  feet  are  off  the  ground.  This  pro¬ 
duces  a  regular  motion,  and  the  found  of  the  animal’s 
fleps  are  heard  two  and  two  in  fuccefTion. 

Galloping  is  a  running  motion  in  which  the  animal  QaUeninr. 
raifes  the  anterior  feet  at  each  flep,  and  throws  the  body  4  ^ 
forward  by  the  extenfion  of  the  poileiior  feet.  When 
the  two  fore-feet  defeend  at  the  fame  time,  and  are  fol¬ 
lowed  by  the  two  hind  feet  alfo  defeending  together, 
the  motion  is  called  a  full  gallop,  which  is  the  mofi 
rapid  a  horfe  can  perform,  and  the  only  mode  of  running 
in  dogs,  hares,  &c.  In  this  kind  of  gallop  the  fleps  of 
the  horfe  are  likewife  heard  by  two  beats  at  a  time. 

The  common  gallop  is  when  the  two  fore- feet  are  lifted 
unequally,  and  fall  one  after  another.  This  may  be 
divided  into  gallops  in  which  the  horfes  footfieps  are 
heard  by  a  feries  of  three  or  four  beats,  becaufe  the  po¬ 
fierior  feet  may  fall  to  the  ground  either  both  together, 
or  one  after  the  other. 

There  are  feveral  kinds  of  animals  which  leap  by  the 
means  of  organs  different  from  feet,  but  always  by  a 
fudden  extenfion  of  feveral  articulations. 

Serpents  leap  by  folding  their  bodies  into  Teveral  un- 
3  P  2  dulations; 
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or  An;mal  dulations,  which  they  unbend  all  at  once,  according  as 
vlotion.  they  wrifn  to  give  more  or  lefs  velocity  to  their  motion  *, 

*  'r“J  fome  may  be  aflifted  by  the  fcales  of  their  belly,  which 
they  can  elevate  and  deprefs,  but  only  a  few  genera  are 
capable  of  employing  this  means. 

Some  fifhes  alfo  leap  to  the  tops  of  cataradls  by  bend¬ 
ing  their  bodies  ftrongly,  and  afterwards  unbending 
them  with  an  elaftic  fpring. 

The  long- tailed  cray-Jifies,  particularly  the  fir  imps , 
leap  by  extending  the  tail  after  it  has  been  previoufly 
bent  under  the  body. 

I1  he  larva  of  the  fij ,  vulgarly  called  the  maggot, 
forms  itfelf  into  a  circle,  contradls  itfelf  as  much  as  pof- 
ftble,  then  fuddenly  unbending,  darts  forward  to  a  con- 
fiderable  diftance. 

Climbing.  The  motion  of  climbing,  fo  ufeful  to  many  of  the  in¬ 
ferior  animals,  confifts  in  hanging  from,  and  Itrongly 
grafping  any  objedl  fufceptible  of  being  feized  by  the 
fingers,  toes,  or  tail,  and  thus  rifing,  by  fuceeffive  efforts, 
in  a  direction  oppofite  to  the  animal’s  weight.  From 
this  explanation  it  is  evident  that  thofe  animals  which 
have  the  divifions  of  their  extremities  moil  diftindl  and 
flexible,  will  be  the  bell  climbers  j  and  accordingly  we 
find  that  the  animals  called  quadrumanous ,  as  the  apes, 
lemurs,  and  a  few  others,  perform  this  adlion  in  the 
moft  perfect  manner.  Man  is  but  an  indifferent  climb¬ 
er,  as  he  can  only  grafp  with  his  hands.  In  oppofiums , 
ant-eaters ,  and Jloths,  one  of  the  toes  is  diftindl,  like  the 
thumb  in  man^  apes,  and  lemurs  j  or  elfe  they  have  a 
confiderable  protuberance  on  the  heel,  which  has  the 
fame  effedl.  Many  animals,  as  fome  of  the  monkeys, 
fome  fpecies  of  oppojjum  and  ant-eater ,  the  mams,  &cc. 
have  a  very  flexible  prehenfile  tail,  which  affifts  them 
in  climbing.  The  animals  of  the  cat  genus  have  very 
fliarp  talons,  by  which  they  are  materially  aflifted  in 
this  kind  of  progrefilon,  as  they  enable  them  to  adhere 
firmly  to  the  bark  of  trees,  &c.  Creepers,  nut-hatches, 
woodpeckers,  and  other  climbing  birds,  fupport  tliem- 
felves  in  a  fimilar  manner. 

Flying  The  motion  of  flying,  by  which  an  animal  can  fup¬ 

port  itfelf  for  fome  confiderable  time  in  the  air,  can  pro¬ 
perly  be  faid  to  be  performed  only  by  birds  :  for  though 
bats  can  imitate  this  motion  with  tolerable  fuccefs,  and 
the  galiopithecus,  flying- fquirrels,  and  flying- oppoflu ms, 
appear  to  fly  from  one  tree  to  another,  the  motion  of 
the  former  cannot  be  fupported  for  fo  long  a  time  as 
*  that  of  birds  ;  and  the  motion  of  the  latter  animals  can 
be  confidered  only  as  a  leap,  aflifted  and  prolonged  by 
the  oppofition  given  to  the  air,  by  the  membranous  ex- 
panfion  between  their  limbs. 

When  a  bird  defigns  to  fly,  it  firft  darts  into  the  air, 
cither  by  leaping  from  the  ground,  or  by  throwing  it¬ 
felf  from  fome  height.  In  the  mean  time  it  raifes  the 
whole  of  the  wings  which  had  till  then  remained  folded, 
and  which  it  unfolds  in  a  horizontal  diredlion  by  extend¬ 
ing  the  bones.  When  the  wings  have  thus  acquired  all 
the  fuoerficial  extent  of  which  they  are  fufceptible,  they 
are  fuddenly  deprefled,  till  they  form,  with  the  vertical 
plane  of  the  body,  an  angle  that  is  obtufe  upward,  and 
acute  downward.  The  refiftance  which  the  air  gives 
to  this  motion  fuddenly  performed  in  it,  produces  a  re- 
*  adlion  on  the  body  of  the  bird,  and  thus  moves  it  for¬ 

ward  as  in  ordinary  leaps.  This  impulfe  once  given, 
the  bird  refolds  the  wings  by  bending  the  joints,  and 
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repeats  its  efforts  by  another  ftroke.  As  the  velocity  l)i  Animal 
thus  acquired  in  afeending  is  gradually  diminifhed  by  ^iOUor* 
the  effect  of  gravitation,  a  moment  occurs  in  which  it  ' 

ceafes,  and  in  which  the  bird  lends  neither  to  aicend 
nor  defeend.  If  at  this  moment  it  gives  a  new  ltroke 
with  the  wings,  it  acquires  a  new  attending  velocity, 
by  which  it  will  be  carried  as  far  as  before,  and  by  re¬ 
peating  thefe  efforts,  it  will  afeend  in  a  uniform  man¬ 
ner.  If  this  fecond  ftroke  be  made  before  the  velocity 
firft  acquired  is  loft,  an  additional  impulfe  will  be  re¬ 
ceived  *,  and  by  a  continuance  of  this  action  the  bird 
will  afeend  with  an  accelerated  motion.  If  the  wings 
do  not  vibrate  when  the  aicending  velocity  is  loft,  the 
bird  will  begin  to  defeend  \  and  it  it  allow  itfelf  to  fall 
down  to  the  point  from  which  it  let  out,  it  cannot  ai¬ 
cend  as  high  as  at  firft,  but  by  a  much  ftronger  exer¬ 
tion  of  the  wings ;  but  if  it  feizes  in  the  fall  a  point  ib 
fituated  that  the  acquired  defending  velocity,  and  the 
fmall  (pace  which*'  it  has  to  fall  down  reciprocally  ba¬ 
lance  each  other,  it  may,  by  a  feries  of  equal  vibrations, 
keep  itfelf  at  the  fame  height. 

When  a  bird  wifhes  to  defeend  rapidly,  as  when  it 
darts  upon  its  prey,  it  altogether  fupprefles  the  vibra¬ 
tion  of  its  wings,  and  thus  falls  by  its  own  gravity. 

While  defending,  however,  it  may  fuddenly  break  its 
fall  by  extending  its  wings,  and  this  fufpenfion  is  called 
a  recover . 

We  have  as  yet  confidered  only  the  vertical  flight  of 
a  bird.  To  fly  horizontally,  it  mult  rife  in  an  oblique 
direction,  and  make  a  new  movement  of  its  wings, 
when  it  is  ready  to  defeend  belowr  the  point  from  which 
it  departed  \  but  in  this  way  it  will  not  fly  in  a  ftraight 
line,  but  will  deferibe  a  feries  of  curves  lb  very  much 
deprefled,  that  the  horizontal  will  overcome  the  vertical 
motion.  In  order  to  afeend  obliquely,  the  bird  mull 
make  quicker  vibrations  of  its  wings,  and  to  defeend  in 
a  fimilar  diredlion,  the  vibrations  muft  be  flower. 

The  deviations  of  flight  to  the  right  or  left  are  chiefly 
produced  by  the  unequal  vibrations  of  the  oppofite 
wing ;  thofe  of  the  left  wing  carrying  the  bird  to  the 
right,  and  vice  verfa .  The  more  rapid  the  flight  is 
forward,  the  greater  is  the  difficulty  of  one  wing  fur- 
palling  the  other  in  the  velocity  of  its  vibrations,  and  of 
courfe  the  deviation  Tideways  is  the  more  difficult.  Hence 
birds  which  fly  with  the  greateft  velocity  make  large 
circles  in  turning. 

The  tail,  when  fpread  out,  contributes  to  fuftain  the 
pofterior  part  of  the  body.  If  it  is  deprefled  when  the 
bird  has  acquired  a  progreffive  velocity,  it  piefents  an 
obftacle  which  elevates  the  pofterior  part  of  the  body, 
and  deprefles  the  anterior.  If  it  is  turned  up,  the  con¬ 
trary  eftedl  is  produced.  Some  birds  incline  to  one 
fide,  to  affift  them  like  a  rudder,  when  they  wifti  to 
change  their  horizontal  diredlion. 

The  ftrudlure  of  moft  birds  peculiarly  adapts  them 
for  rapid  motion  through  the  air,  and  for  fuftaining 
themfelves  in  this  element  with  the  greateft  facility. 

*  See  Ornithology,  N°  37.  .  #  .  144 

The  adlion  of  fwimming,  like  that  of  flying,  nearly  Swimming, 
refembles  leaping,  except  that,  like  flying,  the  leap  does 
not  take  place  on  a  fixed  furface.  A  great  variety  of 
animals,  befides  fifh,  and  moft  of  the  other  inhabitants 
of  the  waters,  are  capable  of  fwimming.  This  adlion  is 
performed  wfith  confiderable  eafe  by  feveral  of  the  mam¬ 
malia, 
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Of  Animal  malia,  even  by  the  bulky  elephant,  and  the  unwieldy  hip- 
Motion.  popotamus  \  by  many  tribes  of  birds  \  by  feveral  rep- 
tiles  and  ferpents,  and  by  fome  infefls. 

The’ organs  employed  by  fillies,  in  making  their  way 
through  the  water,  are  their  fins,  tail,  and  air-bladder  \ 
the  two  former  exerting  the  neceffary  motions  like  the 
wings  of  birds,  while  the  latter,  by  being  comprefTed  or 
expanded,  caufcs  the  neceffary  changes  in  the  fpccihc 
'  gravity  of  the  body,  and  thereby  renders  the  animal 
more  or  lefs  buoyant.  The  ivriinmmg  of  fillies  has  been 
treated  of  with  iufficient  minutenefs  under  Ichthyology, 
chap.  iii.  fed.  3.  to  which  we  refer  the  reader. 

The  cetacea  employ  much  the  fame  means  as  fifties  \ 
but  in  them  the  principal  efforts  of  the  tail  are  made 
in  a  vertical  diredion,  and  the  ufe  of  the  air-bag  is  (up- 
piled  by  lungs,  which  they  can  comprefs  and  dilate  at 
pleafure,  by  the  adion  of  the  diaphragm,  or  the  inter- 
coif  al  mufcles.  See  Cetojlogy. 

The  fwimming  of  mammalia,  and  of  water  birds, 
is  performed  by  means  of  the  legs  and  feet,  which  are 
uied  like  oars,  to  propel  the  body  forward  by  the  refill- 
ance  which  they  make  to  the  water  in  the  conti aiy  di- 
redion.  Hence  thofe  quadrupeds  and  birds  that  have 
fiat  or  webbed  feet,  fwim  moft  eafily,  as  the  refilling 
furface  is  the  greateft.  Of  all  the  mammalia,  man  lias 
the  moft  occalion  to  ufe  his  hands  in  fwimming,  on  ac¬ 
count  of  the  greater  proportional  weight  of  his  head. 

Serpents,  and  the  larvae  of  fuch  infeds  as  fometimes 
inhabit  the  waters,  perform  the  adion  of  fwimming  by 
rapid  infiedions  of  the  body  like  an  eel  or  a  leech. 
The  larvae  that  are  moft  commonly  found  in  the  waters 
are  thofe  of  the  water  beetles ,  the  hjdrophilus ,  the  day 
files ,  the  aquatic  tipu!&,  an  A  gnats, 
i45  No  animal  walks  without  legs,  or  flies  without  wings 

(if  we  except  the  flying  fifh,  whofe  fins  enable  it  rather 
to  fpring  than  fly)  }  but  there  are  many  that  fwim  with¬ 
out  fins,  and  that  leap  and  creep  without  any  legs.  The 
rapidity  of  movement  is  not  proportioned  to  the  number 
of  in  liniments  that  are  employed  :  if  the  fpout-fifh  be  ob- 
ferved  to  move  (lowly  with  one  leg,  the  fea-urchin  moves 
dill  more  (lowly  with  many  thoufands  :  theoyfter  moves 
by  (quirting  out  water  ;  the  feallop  by  the  jerk  of  its 
(hell,  and  when  in  the  water  it  rifes  to  the  lurface  and 
fails  before  the  wind. 

Many  animals  are  formed  by  nature  to  fly,  walk,  leap, 
and  fwim,:  the  fate  of  thofe  is  rather  uncommon  whofe 
mufcles  or  feet  are  by  nature  attached  to  their  integu¬ 
ments  ;  the  lobfter  is  obliged  to  throw  oil  its  (hell,  and 
the  caterpillar  all  its  feet,  with  the  Ikins,  and  in  that  fi¬ 
xation  to  remain  ftationary  till  it  receive  new  ihftru- 
ments  of  motion. 

$  Whoever  has  read  the  celebrated  work  De  Moiu  Ani- 

14  ma/ium ,  needs  not  to  be  told  that,  befides  the  organs 
*  which  are  here  mentioned,  the  form,  the  ftrudure,  and 
even  the  fpecific  gravity  of  the  body,  as  depending  on 
‘  the  nature  of  the  bones  and  mufcles,  or  as  varied  by  r,ir- 
veficles  and  bubbles,  with  a  great  variety  of  other  cir- 
cumftances,  are  neceffary  to  explain  the  different  pheno- 
I47  mena  of  locomotion. 

Vegetable  As  to  vegetable  motions,  they  evidently  depend  on 
motions.  external  agents  :  the  wings  of  feeds  only  fit  them  to  be 
carried  by° the  wind,  their  fpecific  gravity  to  float  in  the 
water,  and  their  legs  or  tentacula  to  adhere  to  bodies 
that  are  in  motion )  the  Angular  motions  which,  have 
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been  aferibed  to  deeping,  to  waking,  to  fenfation,  and  Of  Animal 
volition,  in  the  vegetable  kingdom,  feem  only  the  con- ,  +Mo*lotv  j 
fequence  of  light,  heat,  moifture,  and  iuch  itimulants, 
acling  invifibly  or  with  fecret  influence  :  the  opening 
and  doling  of  the  meteoric  flowers  are  always  corre- 
fpondent  to  the  dates  of  the  atmorphere  *,  and  the  open¬ 
ing  and  doling  of  the  equino&ial  and  tropic  flowers,  to 
the  ligh^,  the  length  or  fnortnefs  of  the  day.  14s 

The  principal  intentions  of  locomotion  are  to  get  Ufis  of  lo- 
food,  to  Ihun  danger,  to  promote  intercourfe  and  di-comotlon* 
fperfe  the  fpecies. 

There  is  perhaps  no  part  of  phyfiology  which  is  more 
important  than  the  relations  which  fublift  between  the 
different  fun&ions  of  the  living  body  *,  but  it  is  a  part  of 
the  fubje£l  which  is  as  yet  but  little  underftood.  We 
regret  that  our  limits  will  not  permit  us  to  pay  all  the 
attention  to  it  which  we  could  wifh.  We  ftiall,  how¬ 
ever,  briefly  notice  under  each  funflion,  the  principal 
relations  that  are  found  to  take  place  between  it  and 
thofe  which  have  been  previoufly  confidered.  149 

Befides  the  dependence  which  animal  motion  has,  in  Mutual  re- 
moft  inllances,  on  the  nervous  fv Item,  (fee  N°i  1 1.)  we  find 
an  evident  fympathy  between  thefe  two  functions  in  a  va-  f^0n  and 
nety  of  phenomena.  A  violent  emotion  or  impreftion  on  motion. 
the  nerves  often  throws  the  limbs  into  convuifive  agita¬ 
tions  \  fpafmodic  affections  are  relieved,  or  fometimes  re¬ 
moved,  by  the  coining  on  of  delirium  5  and  thefe  fymp- 
toms  will  alternate  with  each  other  :  a  compreflion  of 
the  brain,  or  of  fome  large  nervous  trunk,  produces  ge¬ 
neral  or  partial  want  of  motion,  and  when  this  compref- 
fion  is  removed,  the  mufcles  for  the  moft  part  recover 
their  ufual  a6lion  j  an  attack  of  epilepfy  is  often  preced¬ 
ed  by  the  fenfation  of  a  ftream  of  vapour  commencing  in 
fome  external  part,  and  riling  to  the  brain.  Thefe,  and 
many  other  phenomena  that  might  be  mentioned,  fully 
prove  the  fympathy  between  the  nervous  and  mufcular 
fyftems ;  and  wTith  this  enumeration  wre  mull  difmifs  the 
fubje£t. 

Chap.  V.  Of  Digestion . 

15° 

The  neceflity  of  repairing  the  wafte  of  the  body  is  Appetite 
announced  in  all  animals  by  the  feelings  of  hunger  and  for  food, 
thirft  3  the  former  of  which  intimates  the  occafion  for 
folid,  the  latter  for  liquid  food.  This  imperious  necef- 
fity  overrules  all  the  other  affe£iions  of  the  vital  prin¬ 
ciple,  and  every  other  appetite  often  remains  fufpended 
till  that  neceflity  be  fatisfied.  It  is  difficult  to  aflign 
the  final  caufe  of  thefe  Angular  fenfations,  but  probably 
our  refearches  on  that  fubjeft  are  rather  curious  thanufe- 
ful.  Whatever  be  the  ultimate  end  of  thefe  appetites,  wre 
readily  perceive  how  much  they  are  influenced  by  habit. 

We  find  that  when  we  are  accuftoined  to  take  food  at 
particular  times,  the  appetite,  under  ordinary  circum- 
flances,  always  reminds  us  at  thefe  times,  of  the  occafion, 
whether  real  or  apparent,  for  receiving  a  new  fupplv. 

By  this  influence  of  habit  fome  animals,  efpecially  man, 
are  accuftomed  to  take  feveral  meals  in  a  day,  while 
others  can  fall  for  days,  or  even  weeks,  together.  The 
appetite  for  food  alfo  varies  confiderably  at  different  ages. 

It  is  more  lively  and  more  imperious  in  infancy  and  early 
childhood,  and  in  general  in  thofe  animals  who  have  not 
yet  acquired  their  full  growth  ;  it  is  on  the  contrary 
weaker  in  advanced  age,  and  when  the  body  ceafesr  fb  . 

increafe . 


*5* 

Plants  and 
fome  ani¬ 
mals  live  on 
water  and 
sir  alone. 


*54 

Differences 
Of  digeftion. 


P  H  Y  S  I 

increafe  in  fize .  It  is  more  frequently  renewed  in  the 
ftrong  and  healthy,  and  thofe  who  are  accultomed  to  la¬ 
borious  occupations  or  active  exercifes. 

We  know  that  in  the  natural  Hate  of  the  animal  body, 
the  appetite  for  food  is  influenced  by  the  nature  of  the  ali¬ 
ment  on  tvhich  the  animal  is  accuftomed  to  fubfift.  Many 
animals  live  entirely  on  vegetable  food,  and  thefe  have  no 
appetite  for  animal  fubftances,  and  even  rejeft  tbefe  when 
offered  to  them.  On  the  other  hand,  many  tribes  live  en¬ 
tirely  ,oii  animal  food,  and  either  refuie  vegetable,  or,  if  ob¬ 
liged  by  neceflity  to  employ  it  as  food,'  do  not  appear  to 
derive  nourilhment  from  it.  We  And,  however,  that  it  is 
in  the  power  of  habit  to  remove  thefe  appetites  }  that  a 
liorfe  or  a  (beep  may  be  taught  to  live  on  animal  food, 
while  a  dog  or  a  cat  may  be  fupported  entirely  on  vege¬ 
table  fubftances.  A  few  animals  are  capable  of  fubfift- 
ing  on  almort  every  kind  of  animal  or  vegetable  fubftan¬ 
ces/  or  are  omnivorous. 

Many  animals  are  capable  of  being  fupported  by  wai¬ 
ter  and  air  alone.  We  know  that  feveral  fifhes,  as  the 
minow,  the  gold  and  filver  fiih,  &c.  will  live  for  a  long 
time  in  a  veffel  containing  pure  water,  and  freely  expof- 
fed  to  the  air.  Rondelet  (a  celebrated  writer  on.  fifhes  in 
the  1 6th  century)  relates  a  remarkable  inftance  of  this. 
He  kept  a  fifh  during  three  years  in  a  veffel  that  wTas 
conftantly  full  of  very  pure  water.  It  grew  to  fuch  a 
fize,  that  at  the  end  of  that  time  the  veffel  could  no  long¬ 
er  contain  it.  Leeches  are  often  kept  for  feveral  year's 
with  no  other  nutriment  but  water,  and  that  not  very 
often  changed.  There  is  good  reafon  to  believe  that  the 
foie  food  of  plants  confifts  of  water  and  ftir,  and  that  the 
foil  in  which  they  grow  anfwers  fcarcely  any  other 
purpofe  than  that  of  preferving  and  condu&ing  thofe  ne- 
ceffary  aliments. 

It  has  been  fuppofed  that  fome  animals  are  capable  of 
fubfifting  on  matters  that  appear  to  contain  no  nutritious 
principles,  fuch  as  fand,  hair,  and  wool.  Borelli  long  ago 
conceived  this  opinion,  from  obferving  that  in  rrtany  te- 
ftaceous  animals  which  he  differed,  the  alimentary  tube 
contained  nothing  but  fand.  It  has  often  been  remark¬ 
ed,  that  horfes,  cows,  and  {heep,  when  deprived  of  their 
ufual  nourifhment,  will  lick  their  bodies,  and  fwallow 
down  the  hair,  or,  in  the  cafe  of  fheep,  will  tear  off  and 
fwallow  each  others  wool.  If  we  con  fide  r  the  nature  of 
thefe  fubftances,  we  think  there  is  no  reafon  to  fuppofe 
that  they  anfwer  any  other  purpofe  than  diftending  the 
alimentary  canal  or  ftomach,  and  thus  in  fome  meafure 
counte rafting  the  effeft  of  hunger. 

The  fubjeft  of  food  in  general  has  been  already  treat¬ 
ed  of,  under  Aliment,  and  in  Materia  Medica, 
Part  I.  N°  175  and  the  funftion  of  digeflion,  as  far  as 
it  relates  to  man,  has  been  confidered  under  A X at OTU  Y , 
N°  106,  107,  and  under  Chemistry,  N°  2548.  It  re¬ 
mains  for  us  here  only  to  make  a  few  obfervations  on  the 
comparative  phyfiology  of  this  funftion. 

Digeftion  differs  confiderably  in  the  various  claffes  of 
i.  animals,  both  as  to  the  organs  by  which  it  is  performed, 
and  as  to  the  fimplicity  or  complex  nature  of  the  opera¬ 
tion  itfelf.  The  general  variations  that  take  place  in 
the  organs  of  digeftion,  have  beeh  mentioned  under  the 
comparative  part  of  Anatomy,  N°  i  52,  and  are  fully 
treated  of  by  Cuvier,  in  his  Lepons  d'Anatomie  Corn- 
par  6e,  tome  III,  and  Blumeubach,  in  his  Comparative 
Anatomy ,  chap.  6.  and  7. 

In  the  more  perfeft  animal®,  digeftion  fuppofes  a 
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feries  of  operations,  from  the  time  that  the  food  enters  Of 
the  mouth,  till  the  nutritious  parts  of  it  are  taken  into  Pigeftion. 
the  circulating  fyftem.  Thefe  operations  are,  majlica - *  ‘  v  1 
tion ,  infa/ivatio ?/,  deglutition ,  chymification ,  and  chylifica- 

ticn'  .  .  *5$ 

Maftication  is  performed  by  means  of  teeth,  and  there-  Maftiea- 

fore  can  fcarcely  be  faid  to  take  place  in  thofe  animals  tion. 
that  are  not  furnithed  with  thefe  organs.  We  know  that 
all  mammalia  except  thofe  which  Cuvier  calls  edentate, 
as  the  ant-eaters,  pangolins,  and  platypus,  have  teeth, 
fitted  both  for  dividing  and  chewing  their  food  $  but 
here  an  important  difference  takes  place.  Thofe  ani¬ 
mals  which  live  chiefly  on  animal  food,  have  moft  of 
their  teeth  lharp  and  pointed,  for  the  purpofe  of  feizing 
and  tearing  their  prey,  while  the  graminivorous  and  gra- 
nlvorous  animals  have  very  large  and  ftrong  grinders,  in 
which  the  hard  fubftance  commonly  called  enamel  (or 
what  Blake,  calls  corpus  Jlriatum,  *)  forms  alternate  #  ^lake  m 
layers  with  the  bony  part.  Such  are  alfo  found  in  moft  the  Struc- 
repliles  and  ferpents,  and  in  many  fifties  $  but  in  fome  of  ture  and 
thefe  they  feem  lefs  to  ferve  the  purpofe  of  dividing  the  formation 
food,  than  to  feize  and  retain  it  till  fwallowed.  Birds 
have  no  teeth,  though  fome  of  them  have  the  mandibles 
of  the  bill  fo  formed  as  to  divide  and  cut  in  pieces  their 
food.  K 

During  maftication  the  food  is  mixed  with  the  faliva, 
and  is  thus  better  fitted  for  eafy  folution  in  the  ftomach.  tion. 

This  infalivation  of  the  food  may,  how  ever,  take  place, 
without  previous  maftication.  It  is  common  for  fer¬ 
pents  to  fwallow  their  food  whole  j  but  in  order  to  faci¬ 
litate  its  paffage  down  the  throat,  they  firft  befmear  it 
all  over  with  their  mucous  faliva.  In  many  animals,  a 
procefs  fimilar  to  infalivation  takes  place,  w’hile  the 
food  remains  in  the  mouth.  In  feveral  fpecies  of  the 
ape  tribe  there  is  a  pouch  fituated  on  each  fide  of  the 
jaiv,  and  in  thefe  pouches  the  greater  part  of  the  food  is 
retained,  not  merely  as  fome  fuppofe,  to  ferve  as  a  fu¬ 
ture  meal,  but  to  undergo  a  dilution  by  the  fluids  that 
are  there  fecreted.  In  granivorous  birds,  the  food  13 
firft  received  into  a  membranous  bag,  formed  by  a  dila-  ■> 
tation  of  the  gullet,  and  commonly  called  the  crop , 
where  it  *  macerated  by  the  fluids  that  are  there  fepa- 
rated  by  means  of  glands  or  exhaling  veffels,  and  paffes 
down,  as  the  animal  requires,  tP  be  further  prepared  by 
the  ftomach.  The  buftard,  indeed,  though  a  granivo¬ 
rous  bird,  has  no  proper  crop,  but  the  gullet  u  furniftied 
with  numerous  andt'large  glands. 

For  an  account  of  the  chemical  nature  and  properties 
pf  faliva,  fee  Chemistry,  N°  2723.  _  ,37 

The  operation  of  deglutition  depends  chiefly  on  the  Degluti- 
aftion  of  the  tongue,  and  on  that  of  the  mufcles  which  tion, 
furround  the  pharynx  and  gullet.  It  is  more  or  lefs 
fpeedy  in  proportion  as  thefe  are  more  or  lefs  aftive  and 
vigorous.  Moft  animals,  after  having  once  fwallowed 
their  food,  do  not  receive  it  again  into  the  mouth  j  but 
this  takes  place  in  feveral  tribes,  and  is  called  rumina¬ 
tion,  or  chewing  the  cud. 

Rumination  takes  place  chiefly  in  thofe  animals  that  Ru^jaJU 
feed  on  herbage,  and  have  not  a  mufcular  ftomach ;  fuchti0H<; 
as  all  the  tribes  that  Linnaeus  has  ranked  under  the  or¬ 
der  pecora.  In  thefe  the  food,  after  being  {lightly 
chewed,  is  received  into  the  firft  ftomach,  and  after  re¬ 
maining  there  for  a  ftiort  time,  it  is  gradually  brought 
by  a  retrograde  aftion  of  the  gullet  into  the  mouth, 
where  it  undergoes  a  complete  trituration  and  infaliva- 
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tion,  and  is  then  conveyed  into  the  2d,  3d,  and  4th 
■  ftomachs,  to  be  mixed  with  the  gafiric  juice. 

Some  of  thofe  birds  which  have  a  diluting  lac  or  in- 
gluvies,  ftem  likewife  to  ruminate.  This  in  the  parrot 
was  oblervea  by  the  gentlemen  of  the  French  academy. 
,It  has  fince  been  obferved  in  rooks,  macaws,  cockatoos, 
and  otheis:  and  Mr  Hunter,  to  whom  phyfiology  is  lo 
much  indebted,  difcovered  that  the  male  and  the  female 
pigeon  fecrete  in  their  ingluvies  a  certain  liquor  for 
feeding  their  young  j  and  that  mod  kinds  of  w  hat  have 
been  thought  ruminating  birds  do  very  often  in  exprefling 
their  fondnefs  regurgitate  their  food.  Yet  both  this 
and  another  fpecies  of  regurgitation  which  is  very  com¬ 
mon  with  thofe  animals  that  fwallow  indigertible  fub- 
ftances  with  their  food,  fliould  be  carefully  dittinguilhed 
from  rumination.  For  a  farther  account  of  rumination, 
andof  the  digeftive  organs  of  ruminating  animals,  fee 
Comparative  Anatomy,  N°  228 — 234.  and  Phi/.Tranf. 
1807,  Part  in 

The  food  having  entered  the  fkrv.ach,  undergoes  in 
that  organ  proceffes  that  are  partly  mechanical,  or  ra¬ 
ther  organic,  and  partly  chemical,  depending  on  the 
ftruclure  of  the  ftomach,  and  the  nature  of  the  juices 
fecreted  into  its  cavity.  By  thefe  actions  it  is  reduced 
into  a  pulpy  Pubftance  commonly  called  chyme. 

The  organic  a&ion  of  the  ftomach  is  greater  or  lefs, 
according  as  this  organ  is  more  or  lefs  mufcular.  There 
are  many  animals,  chiefly  birds  of  the  granivorous 
tribes,  that  have  a  very  mulcular  Itomach,  commonly 
called  gizzard,  capable  of  grinding,  not  only  the  grains 
received  into  it,  but  even  of  reducing  to  powder  fmall 
pieces  of  glafs,  and  of  blunting  the  points  of  needles 
and  lancets.  Thefe  fads  were  firft  proved  by  Borelli, 
who  introduced  into  the  gizzards  of  fowls,  nuts,  filberts, 
hollow  fpheres  of  glafs,  hollow  cubes  of  lead,  (mail  py¬ 
ramids  of  wood,  and  feveral  other  fubftances,  which  he 
found  were  either  crufhed  together,  or  broken  to  pieces, 
lie  computes  the  power  exerted  by  the  itomach  of  the 
Indian  cock  as  equal  to  the  preiTure  of  13 JO  pounds 
weight.  'Thefe  experiments  were  repeated  and  verified 
by  Spallanzani. 

Some  animals  that  are  not  pciTcffed  of  a  mufcular 
flomach  have,  within  that  organ,  teeth,  or  other  hard 
bodies,  for  the  purpofe  of  breaking  or  grinding  then- 
food.  This  is  the  cafe  with  many  of  the  cruftaCea,  as 
crabs  and  lobfters. 

A  great  many  animals  have  what  Spallanzani  calls  in¬ 
termediate  ftomachs,  i.  e.  not  fo  mufcular  as  the  gizzard 
of  fowls,  nor  fo  membranous  as  the  ftomachs  of  rumi¬ 
nating  animals  \  this  is  the  cafe  with  many  birds,  as  ra¬ 
vens,  crows,  herons,  &c.  The  ftomachs  of  thefe  animals 
are  poffeffed  of  confiderable  force,  though  this  is  not 
nearly  equal  to  that  exerted  by  the  gizzard.  Thefe  ani¬ 
mals  poffefs  the  powder  of  receding  by  the  mouth  the 
fubftances  that  are  incapable  of  digeftion  in  the  ftomach, 
every  nine,  or  fometimes  every  three  hours. 

The  animals  writh  membranous  ftomachs  are  very 
numerous,  comprehending  man,  raoft  beafts  and  birds  of 
prey  ;  many  reptiles,  fnakes,  filh,  &c.  The  ftomachs 
of  thefe  animals  are  fiifceptible  of  but  little  mufcular 
aftion,  though  in  many  fpecies  they  both  contract  upon 
the  food,  and  rejed  it  through  the  gullet,  on  various 
occafions.  Birds  of  prey,  like  the  ravens,  crows,  &c. 
poflefs  the  power  of  rejecting,  in  the  form  of  pellets,  the 
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indigeftible  parts  of  their  food,  which  ufually  takes  place 
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every  24  hours.  Digeftior.^ 

A  moil  interefting  paper  by  Mr  Everard  Home  is '  ^ 

published  in  the  Pbilofophical  Tranfadions  for  j  807,  Difcoveries 
part  ri.  on  the  ftruclure  and  functions  of  the  ftomachs  of  of  Mr 
various  animals.  We  regret  that  we  can  here  give lIotre' 
little  more  than  the  re  fulls  of  his  inquiries. 
y  From  previous  inveliigalions  re  {peeling  the  ftomachs 
of  ruminating  animals,  Mr  Home  was  led  to  believe 
that  the  fourth  ftomach  in  thefe  tribes  was  either  always, 
or  during  digeftion,  divided  into  two  portions,  each 
performing  a  different  office  in  the  digeltive  procefs ; 
and  he  even  conjectured,  that  a  fimilar  divifion  might 
take  place  in  other  animals. 

Mr  Home  has  examined  the  ftomachs  of  a  great  va¬ 
riety  of  animals,  and  inveftigated  the  progreis  of  di¬ 
geftion  in  ruminants ,  the  hare  tribe,  which  occafionally 
ruminate,  the  beaver ,  dormoufe ,  water-rat ,  common  rat , 
moufe ,  horfe,  and  a/s,  kangaroo ,  pec  are,  hippopotamus , 
elephant ,  the  cetacea,  fowls ,  and  laftly  in  man.  i62 

The  human  ftomach  appears  to  be  the  uniting  link  Human  fto- 
between  thole  that  are  fitted  only  to  digeft  vegetable mach  the 
fubftances,  and  thofe  of  animals  that  are  entirely  cami- ilnk  be‘ 
yorous ;  and  yet  we  find,  that  in  its  internal  ftrufture^vorous31" 
it  is  in  every  material  refped  fimilar  both  to  thofe  of  the  and  phyti- 
monkey  aud  fquirrel,  which  ufually  digeft  only  vege-  vorous  fto- 
table  food,  and  to  thofe  of  carnivorous  animals.  machs. 

The  human  ftomach  is  occafionally  divided  into  car- 

cardiac  and  a  pyloric  portion,  by  a  mufcular  contradion  dmc  and 
fimilar  to  thofe  of  other  animals  $  and  as  this  circum- /y'/onV  por- 
ftance  has  not  before  been  noticed,  it  is  proper  to  be  t‘on* 
more  particular  in  deferibing  it. 

The  firft;  inftance  in  which  Mr  Home  obferved 
this  mufcular  contradion  in  the  human  ftomach,  was 
in  a  woman  who  died  in  confcquence  of  being  burnt, 
and  who  had  been  unable  to  take  much  nouriftiment 
for  feveral  days  before  her  death.  The  ftomach  was 
found  empty,  and  was  taken  out  of  the  body  at  a  very 
early  period  after  death.  It  was  carefully  inverted 
to  expofe  its  internal  furface,  and  gently  diftended 
with  air.  The  contradion  was  fo  permanent,  that 
after  the  ftomach  had  been  kept  in  water,  in  an  invert¬ 
ed  ftate,  for  feveral  days,  and  at  different  times  diftended 
with  air,  the  appearance  was  not  altogether  deftroyed. 

Since  that  time,  Mr  Home  has  taken  every  opportu¬ 
nity  of  examining  the  human  ftomach  ftiortly  after 
death  j  and  he  finds  that  this  contraction,  in  a  greater 
or  lefs  degree,  is  very  generally  met  v:ith.  He  is  of 
opinion  that  this  effect  is  not  produced  by  a  peculiar 
band  of  mufcular  fibres,  but  that  it  arifes  from  the  muf¬ 
cular  coat,  in  the  middle  part  of  the  ftomach,  being 
thrown  into  adion  to  a  greater  or  lefs  extent  according 
to  circumftances.  When  this  part  of  the  ftomach  is  ex¬ 
amined  by  diffedion,  its  mufcular  fibres  are  not  to  be  di- 
ftinguiftied  from  the  reft.  If  the  body  be  examined  fo 
late  as  24  hours  after  death,  this  appearance  is  rarely 
met  with  a  circumftance  which  accounts  for  its  not 
having  before  been  particularly  noticed.  lS, 

That  the  food  is  diffolved  in  the  cardiac  portion  of  Food  firft 
the  human  ftomach,  is  proved  by  this  part  only  being  diffolved  in 
found  digefted  after  death  ;  the  inftances  of  which  are*becar* 
fufficiently  numerous  to  require  no  addition  being  made  ^  ,por‘ 
to  them.  This  could  not  take  place  unlefs  the  folvent  * 
liquor  was  depofited  there.  Mr  Hunter  goes  fo  far  as 

to 
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Of  to  fay  in  Ins  paper  on  this  fubjecl,  “  there  are  few  dead 
Digeftlon.  bodies  in  which  the  itornach  at  its  great  end  is  not  in 
fome  degree  digefted.” 

but  the  That  the  chyle  is  not  formed  there,  and  that  it  is 

chyle  form-  commonly  formed  before  the  food  paffiw>  through  the  py- 
ed  in  the  /on(Sj  is  proved  by  the  relult  of  fome  experiments  made 
pyloric  jy[ r  j^unter  upon  dogs,  in  the  year  1760.  The  dogs 

were  killed  while  digeftion  was  going  on  ;  and  in  all,  the 
food  was  lead  diffolved,  or  even  mixed,  towards  the 
great  end  of  the  itornach,  but  became  more  and  more  fo 
towards  the  pylorus ,  juft  within  which  it  was  mixed  with 
a  whitifti  fluid  like  cream. 

Solvent  From  the  refult  of  thefe  experiments,  as  well  as  from 

liquor  fe-  the  analogy  of  other  animals,  it  is  reaibnable  to  believe* 
creted  by  that  t}Xe  glands  fltuated  at  the  termination  of  the  cuticu- 
the^ullet.1  lar  lining  ^ie  oefophagus,  which  are  defcribed  by  Mr 
6  S  *  Home,  lecrete  the  folvent  liquor,  which  is  occafionally 
poured  on  the  food,  fo  as  to  be  intimately  mixed  with  it 
before  it  is  removed  from  the  cardiac  portion  *  and  the 
mufcular  contraction  retains  it  there,  till  this  takes  place. 
*167  Such  contraction  being  occafionally  required  in  the 

Curvature  ftomach,  accounts  for  its  being  more  or  lefs  bent  upon 
of  the  fto-  as  by  this  ftruCture  it  is  more  readily  divided  into 

counted  for. two  portions,  by  the  aCtion  of  the  mufcular  fibres  at  that 
part  where  the  angle  is  formed. 

This  contraction  alfo  explains  why  the  contents  of 
the  ftomach  ate  not  completely  difeharged  from  the  firft 
effeCt  of  an  emetic  5  and  by  it  Mr  Home  thinks  we  may 
explain  the  cramp  of  the  ftomach,  And  fome  kinds  of  in- 
digeftion. 

t6S  After  comparing  the  ftomachs  of  feveral  carnivorous 

Ornitho-  animais  wJth  that  of  man  j  in  tracing  the  gradation  from 
real  link  6  carnivorous  beafts  through  the  bat  tribe  to  birds  of  prey, 
between  Mr  Home  remarks  that  44  the  only  real  link  between 
quadrupeds  t}le  ftomachs  of  quadrupeds  and  birds  is  that  of  the  orni- 
and  birds.  th0rinchus  (or  platypus),  which,  however,  is  more  an 
approach  to  the  gizzard,  being  lined  with  a  cuticle  con¬ 
taining  fand,  and  having  the  fame  relative  fltuation  to 
the  cefophagus  and  duodenum.  The  food  of  this  animal 
is  not  known  ;  it  is  probably  of  both  kinds  *  the  papillae 
at  the  ■  pylorus,  which  appear  to  be  the  fecretory  duds 
of  glands,  are  peculiar  to  it. 

1 69  From  the  fads  and  obfervations  brought  forward  in 

General  tbfs  valuable  paper,  Mr  Home  deduces  the  following 
conclufions.  ^eneral  concluflons.  “  That  the  folvent  liquor  is  fe- 
creted  from  glands  of  a  fomewhat  flmilar  ftrudure  in  all 
animals,  but  much  larger  and  more  confpicuous  in  fome 
than  in  others. 

44  That  thefe  glands  are  always  fltuated  near  the  ori¬ 
fice  of  the  cavity,  the  contents  of  which  are  expofed  to 
their  fecretion. 

\  “  That  the  vifeid  fubflance  found  on  the  internal 

membrane  of  all  the  ftomachs  that  were  examined  re¬ 
cently  after  death,  is  reduced  to  this  ftate  by  a  fecretion 
from  the  whole  furface  of  the  ftomach,  which  coagulates 
albumen.  This  appears  to  be  proved,  by  every  part  of 
the  fourth  cavity  of  the  calf’s  ftomach  having  the  pro¬ 
perty  of  coagulating  milk. 

44  This  property  in  the  general  fecretion  of  the  fto- 
mach  leads  to  an  opinion,  that  the  coagulation  of  fluid 
fubftances  is  neceffary  for  their  being  aded  on  by  the 
folvent  liquor  *,  and  a  pradical  obfervation  of  the  late 
Mr  Hunter,  that  weak  ftomachs  can  digefl  only  folid 
food,  is  in  confirmation  of  it. 

44  That  in  converting  animal  and  vegetable  fubftances 
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into  chyle,  the  food  is  firft  intimately  mixed  with  the  Of 
general  fecretions  of  the  ftomach,  and  after  it  has  been  Dt^llon>  t 
aded  on  by  them,  the  folvent  liquor  is  poured  upon  it,  ~ 
by  which  the  nutritious  part  is  diftblved.  This  folution 
is  afterwards  conveyed  into  the  pyloric  portion,  where 
it  is  mixed  with  the  fecretions  peculiar  to  that  cavity* 
and  converted  into  chyle. 

44  The  great  ftrength  of  the  mufcles  of  the  pyloric 
portion  of  fome  ftomachs  will,  by  their  adion,  comprefs 
the  contents,  and  feparate  the  chyle  from  theindigeftible 
part  of  the  food. 

44  In  animals  whofe  food  is  eafy  of  digeftion,  the  fto¬ 
mach  confifts  of  a  cardiac  and  pyloric  portion  only ;  but 
in  thofe  whofe  food  is  difficult  of  digeftion,  other  parts 
are  fuperadded,  in  which  it  undergoes  a  preparation  be¬ 
fore  it  is  fubmitted  to  that  procefs.” 

The  adion  of  the  juices  of  the  ftomach,  or  of  what  Aai0n  of 
we  call  the  gqflric  juice ,  appears  to  have  much  more  ef-  the  gaftric 
fed  in  the  procefs  of  chymification,  than  the  mufcular  juice* 
adion  of  the  ftomfcch,  though  the  diffolvmg  power  of 
this  fluid  feems  to  be  proportionally  leis  in  thofe  ani¬ 
mals  that  have  the  moft  mufcular  ftomachs.  The  ga¬ 
ftric  juice  of  granivorous  birds  is  capable  of  dilTolving 
fleffi  }  but  when  this  is  entire,  it  requires  four  or  five 
days  for  folution  *,  whereas  when  bruifed,  half  that  time 
is  fufficient.  Even  grain  is  not  diflolved  in  it  except 
when  bruifed.  The  gaftric  juice  of  animals  with  inter¬ 
mediate  ftomachs  diiiolves  flefh  and  cartilage,  but  not 
bone.  It  is  incapable  of  diffolving  entire  feeds.  In 
animals  with  membranous  ftomachs,  the  gaftric  juice  is 
extremely  adive,  and  feems  to  be  almoft  the  only  agent 
in  the  digeftive  procefs.  In  fome  of  thefe  animals,  # 

however,  as  the  ruminating  tribes,  this  fluid  has  no  el- 
fed  on  the  food,  unlefs  it  be  bruifed,  or  thoroughly 
mafticated.  Spallanzani  found,  that  owls  digefl:  flefh 
and  bones,  but  not  grain  5 — that  the  gaftric  juice  of  the 
eagle  diffolves  bread  and  bone,  and  even  animal  and 
vegetable  matters,  when  it  is  taken  out  of  the  body  5 — 
that  a  wood  pigepn  may  be  gradually  brought  to  live 
on  flefh  *, — that  the  owl  and  falcon  do  not  digefl  bread  \ 

_ that  the  gaftric  juice  of  the  dog  diffolves  even  the 

enamel  of  the  teeth. 

Hence,  in  every  order  of  animals,  the  gaftric  juice  is 
the  principal  Caufe  of  digeftion,  and  it  agrees  in  all  in 
many  properties,  and  differs  in  others.  In  the  frog,  the 
newt,  fcaly  fifties,  and  other  cold-blooded  animals,  it  pro¬ 
duces  digeftion  in  a  temperature  nearly  equal  to  that  of 
the  atmofphere.  In  warm  blooded  animals  it  is  capable 
of  diffolving  the  aliment  in  a  degree  of  heat  lower  than 
that  of  thefe  animals.  In  them  too  the  food  is  digefted 
in  a  few  hours,  whereas  in  the  oppofite  kind  it  requires 
feveral  days,  and  even  weeks,  particularly  in  ferpents* 
likewife,  the  gaftric  juice  of  the  gallinaceous  clafs  can 
diffolve  only  bodies  of  a  foft  and  yielding  texture,  and 
previoufly  triturated  \  whilft  in  others,  as  ferpents,  the 
heron,  birds  of  prey,  and  the  dog,  it  decompofes  fub¬ 
ftances  of  great  tenacity,  as  ligaments  and  tendons  * 
and  even  of  confiderable  hardnefs,  as  the  moft  compad 
bone.  Man  belongs  to  this  clafs,  but  his  gaftric  juice 
feems  to  have  no  adion  on  the  hardeft  kinds  of  bones. 

Some  fpecies,  likewife,  are  incapable  of  digefting  vege¬ 
tables,  as  birds  of  prey  5  but  man,  the  dog,  cat,  crows, 
gtc.  diffolve  the  individuals  of  both  kingdoms  alike,  and 
are  omnivorous,  and  in  general  their  gaftric  juices  pro¬ 
duce  thefe  effeds  out  of  the  body. 
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Of  For  an  acc6unt  of  the  chemical  nature  and  properties 
,I)Lgdion.  Qf  t|ie  gaftric  juice,  fee  CHEMISTRY,  N°  2551. 

The  procefs  of  chymification  depends  alfo,  in  a  great 
Solubility  meafure,  on  the  nature  of  the  fubftances  employed  as 
of  foods.  food,  as  fome  of  thefe  are  much  more  foluble  than 
others.  On  this  fubjedl  much  information  may  be  de- 
*Stark’i  rived  by  confulting  the  experiments  of  Dr  Stark  *,  and 
9r  n  thofe  of  M.  Gofie  of  Geneva,  an  abftra6t  of  which  is 
given  in  Johnfon’s  Animal  Chemiftry,  vol.  i.  p.  207. 
From  the  latter  experiments  it  appears,  \ft,  That  the  fol¬ 
lowing  fubftances  are  either  infoluble,  or  are  not  digeft- 
ed  in  the  ufual  time  in  the  ftomach. 

Animal  fubftances*  1.  Tendinous  parts.  2.  Bones. 
3.  Oily  or  fatty  parts.  4.  Indurated  white  of  egg. 

Vegetable  fubftances.  I.  Oily  or  emulfive  feeds.  2. 
Expreffed  oils  of  different  nuts  and  kernels.  3.  Dried 
grapes.  4.  Rind  of  farinaceous  fubftances.  5.  Pods  of 
beans  and  peafe.  6.  Skins  of  ftone  fruits.  7.  Hulks  of 
fruits,  with  grains  or  feeds.  8.  Capfules  of  fruit,  with 
grains.  9.  Ligneous  ftones  of  fruits.  10.  The  gaftric 
juice  does  not  deftroy  the  life  of  fome  feeds ;  hence  bit- 
ter-fweet,  hemp,  mifletoe,  and  other  plants  which  fome- 
times  grow  upon  trees,  are  produced  by  the  means  of  the 
excrements  of  birds,  the  kernels  of  feeds  being  defended 
from  the  menftruum  by  their  exterior  covering. 

2 A,  That  the  following  are  partly, foluble,  viz. 

Animal fubftances .  1.  Pork  dreffed  various  ways.  2. 

Black  puddings.  3.  Fritters  of  eggs,  fried  eggs  and 
bacon. 

Vegetable  Subftances.' — 1.  Salads  of  different  kinds, 
rendered  more  fo  when  dreffed.  1.  White  of  cabbage 
lefs  foluble  than  red.  3.  Beet,  cardoons,  onions,  and 
leeks.  4.  Root  of  feurvy-grafs,  red  and  yellow  carrots, 
fuccory,  are  more  infoluble  in  the  form  of  falad  than 
any  other  way.  5.  Pulp  of  fruit  with  acids,  when  not 
fluid.  6.  Warm  bread  and  fweet  paftry,  from  their  pro¬ 
ducing  acidity.  7.  Frelh  and  dry  figs.  By  frying  all 
thefe  fubftances  in  butter  or  oil  they  become  ftill  lefs 
foluble.  If  they  are  not  diffolved  in  the  ftomach,  they 
are,  however,  in  the  courfe  of  their  paffage  through  the 
fnteftines. 

3</,  That  the  following  are  foluble,  or  eafy  of  dige- 
ftion,  being  generally  reduced  to  chyme  in  an  hour,  or 
an  hour  and  a  half. 

Animal  Subftances . — 1.  Veal,  lamb,  and  in  general 
the  flefh  of  young  animals,  are  fooner  diffolved  than  that 
of  old.  2.  Frelh  eggs.  3.  Cows  milk.  4.  Perch  boil¬ 
ed  with  a  little  fait  and  parfley.  When  fried  or  fea- 
foned  with  oil,  wine,  and  white  fauce,  it  is  not  fo 
foluble. 

Vegetable  Subftances.— 1.  Hferbs,  as  fpinach,  mixed 
with  forrel,  are  lefs  foluble.  Celery.  Tops  of  afpara- 
gus,  hops,  and  the  ornithogalus  of  the  Pyrenees.  2.  Bot^ 
tom  of  artichokes.  3.  Boiled  pulp  of  fruits,  feafoned 
with  fugar,  4.  Pulp  or  meal  of  farinaceous  feeds. 

5.  Different  forts  of  wheaten  bread,  without  butter,  the 
fecond  day  after  baking  \  the  crUft  more  fo  than  the 
crumb.  Salted  bread  of  Geneva  mote  fo  than  that  of 
Paris  without  fait  5  brown  bread  in  proportion  as  it 
Contains  more  bran  is  lefs  foluble.  6.  Rapes,  turnips, 
potatoes,  parfnips,  not  too  old.  7.  Gum  arabic,  but  its 
acid  is  foon  felt.  The  Arabians  ufe  it  as  food. 

The  folvent  power  of  the  gaftric  juice  is  increafed  by 
Various  ftimulants,  efpecially  by  thofe  called  condiments , 
as  fea  fait,  fpices,  muftard,  vinegar,  as  well  as  bv  vi- 
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nous  and  fpirituous  liquors  And  old  cbeefe  in  (shall  quan-  Of 
tities,  and  by  various  bitters.  It  is  retarded  by  large  Pl£eftl0f1*, 
quantities  of  diluting  liquors,  efpecially  when  taken  ‘  — 
hot  y  by  acids  and  aitringents  taken  a  thort  time  after 
eating ;  by  undtuous  fubftances  j  by  mental  employ¬ 
ment,  or  levere  bodily  exercife,  too  foon  after  a  meal  j 
and  by  leaning  with  the  brealt  againft  a  table.  % 

It  may  be  proper  here  to  notice  the  various  opinions  Various 
that  have  been  entertained  refpedling  the  immediate  theories  of 
caufe  of  digeftion.  The  principal  of  thefe  opinions  are,  digeftion. 
that  it  is  produced  by  co&ion  or  heat  \  by  trituration 
in  the  ftomach  \  by  fermentation,  or  by  putrefadlion.  It 

That  it  is  not  brought  about  by  heat  alone,  will  ap-  Heat, 
pear  from  the  circumftance,  that  many  cold-blooded 
animals  digeft  their  food  as  completely,  though  not  fo 
expeditioully,  as  warm-blooded  animals.  ^ 

That  it  is  not  effedled  by  trituration  in  the  ftomach  rrituratioft* 
alone,  is  evident  from  the  experiments  that  have  been 
made  by  Spallanzani,  Stevens,  and  others,  of  giving  to 
animals  food  enclofed  in  hollow  perforated  balls,  fuffi- 
ciently  ftrong  to  refill  the  mufcular  power  of  the  fto- 
macn  j  as  the  balls  have  been  found  empty,  and  not 
comprefied* 

1  hat  it  is  not  owing  to  fermentation  is  proved  by  the  Famentai 
circumftance,  that  the  more  perfectly  digeftion  proceeds,  tion. 
the  lefs  is  the  evolution  of  gafes  in  the  ftomach  ,  the 
contrary  of  which  would  be  the  cafe,  if  digeftion  confid¬ 
ed  in  a  fermentation  of  the  aliment. 

That  it  does  not  depend  on  putridity,  is  evidenced  by  plltndfty« 
the  obfervations  that  have  been  made  on  putrid  food 
given  to  dogs,  and  examined  fome  time  after,  when  it 
was  found  perfe&ly  fweet. 

On  the  whole  it  appears,  that  in  moft  animals  the  di¬ 
geftion  of  food  in  the  ftomach  depends  partly  on  a  due 
degree  of  heat,  partly  on  the  vital  a&ion  of  the  ftomach, 
but  chiefly  on  the  a£tion  of  the  gaftric  juice. 

When  the  aliments  have  been  converted  in  the  fto-  oh/ufica* 
mach  to  the  crude  pulp  called  thyme ,  they  arc  gradually  tton. 
propelled  through  the  pylorus  into  the  duodenum,  where 
they  are  mixed  with  the  bile,  the  pancreatic  juice,  and 
the  fluids  that  are  feparated  by  the  mucous  coat  of  that 
inteftine,  and  are  thus  reduced  to  a  ftill  finer  pulp,  con¬ 
taining,  as  one  of  its  principal  ingredients,  the  nutritious 
fluid  called  chyle ,  the  nature  and  properties  of  w  hich, 
as  they  have  been  but  flightly  mentioned  in  the  former 
parts  of  this  work,  fall  to  be  noticed  here. 

The  properties  of  chyle  have  not  been  minutely  in-  parties 
veftigated  ;  but  according  to  Fordyce,  as  far  as  experi-  J °Jhyls*S 
ment  has  been  carried,  the  chyle  of  quadrupeds  is  fo 
fimilar  to  that  of  man,  and  of  each  other,  as  hardly  to 
be  diftinguifhed,  even  in  tribes  the  moft  oppofite  to  each 
other  in  their  ftru<fture,  food,  and  habits  of  life.  As  far 
as  we  can  perceive,  the  chyle  of  a  dog  or  a  wolf  differs 
in  nothing  from  that  of  a  fheep  or  an  ox. 

The  chyle  confifts  of  three  parts  ;  one  part  wkich  is 
fluid,  and  contained  in  the  la&eals,  but  coagulates  on 
extravafation. 

The  fecond  part  confifts  of  a  fluid,  which  is  coagu- 
lable  by  heat,  and  in  all  its  properties  hitherto  obferved, 
it  is  fimilar  to  the  ferum  of  the  blood. 

The  third  part  confifts  of  globules,  which  render  the 
whole  white  and  opake.  Thefe  globules  have  been  fup- 
pofed  by  many  to  be  an  expreffed  oil ;  but  this  has  not 
been  proved.  Neither  has  it  been  perfe£lly  demonfirated 
that  fugar  is  contained  in  the  chyle,  although  it  has 
3  fiL  keen 
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Of  been  made  very  probable  The  difficulty  of  determining 
^Digdhom  thefe  points  arifes  from  tbe  fmall  quantity  that  can  be  col- 
v  “  ledled,  the  large!!  animals  net  fupplying  more  than  one 
ounce  or  two,  at  the  moil.  However,  the  part  coagulating 
on  exiravafaiion  ^  the  part  agreeing  with  ferum  in  its 
qualities  j  the  globular  part,  which  in  fome  animals, 
but  not  in  quadrupeds,  exifts  without  giving  whitenefs 
to  the  chyle — alone,  or  along  with  fugar,  form  the  effen- 
tial  parts  cf  the  chyle  *. 

The  compound  pulpy  matter  containing  the  chyle  is 
carried  forward  from  the  duodenum  through  the  whole 
courfe  of  the  inteflines,  where  it  is  lubjedled  to  the  con¬ 
tinual  adticn  of  the  internal  wrinkled  membrane  of  the 
bowels,  and  its  nutritious  particles,  or  chyle,  feledled 
and  abforbed  by  the  lacleals  that  are  abundantly  diftri- 
buted  there,  and  open  their  mouths  dire&ly  within  the 
cavity. 

As  to  the  movements  of  the  alimentary  canal,  the 
direction  of  hairs  found  in  the  ftomach,  and  the  balls 
through  the  of  hairs  which  are  thrown  up,  would  appear  to  indicate 
Jiiteftines.  a  circular  motion.  The  inteftinal  part  has  a  motion 
flmiiar  to  that  of  a  worm,  and  is  called  the  vermicular 
or  per i/i attic.  Here  every  portion  retains  its  own  mo¬ 
tion,  although  it  be  feparated  from  the  reft  by  liga¬ 
tures.  The  ftomach  of  the  polype,  the  gullets  of  the 
ruminating  kinds,  and  the  cceca,  have  the  motion  in 
different  directions  at  different  times*,  and  that  obferved 
in  the  alimentary  canal  of, a  loufe  is,  when  viewed 
through  a  micrGfcope  in  the  time  of  aCtion,  amazingly 
rapid  5  the  ftimulating  caufes  employed  are  the  food, 
the  different  liquors  with  which  it  is  mixed,  the  air,  the 
nerves  where  they  ex'ft,  and  a  portion  of  heat.  Some 
degree  of  heat  is  neceflary  to  every  procefs  of  digeftion, 
both  in  the  animal  and  vegetable  kingdom  *,  what  that 
degree  is  depends  on  the  nature  of  the  living  body ; 
and  is  various  according  to  its  age,  its  health,  its  em¬ 
ployments,  and  habits. 

With  xvfpeC!  to  the  function  of  digeftion  in  the  lower 
clafles  of  animals,  we  can  fay  but  little.  We  know  that 
their  food  is  diffolvcd  in  the  ftomachs  of  the  cruftacea, 
of  mollufca,  and  of  polypes ;  but  whether  this  procefs 
in  moft  infeCts  and  worms  is  any  thing  more  than  im¬ 
bibition,  or  taking  in  aliment,  which  is  to  undergo  lit¬ 
tle  change,  we  are  uncertain.  We  know,  indeed,  that 
many  infedls  live  on  fubftances  which  muft  be  diffolved 
before  they  enter  into  the  pores  of  their  bodies,  and 
that  many  of  them  abound  in  acrid  juices,  which  are 
well  fitted  for  this  folution.  It  does  not  appear  that 
plants  poffefs  what  may  be  called  the  faculty  of  di- 
l8l  geftion. 

Relations  The  relations,  between  digeftion  and  the  fundlions  we 
between  di- have  already  confidered,  efpecially  fenfation,  are  various 
geftion  and  and  important.  The  fympathies  that  exift  between  tbe 
fenfation.  head  ancj  the  have  been  long  acknowledged. 

Several  afte&ions  of  the  brain  are  accompanied  with 
ficknefs  at  the  ftomach,  lofs  of  appetite,  and  indigeftion  j 
while,  on  the  other  hand,  the  deranged  ftate  of  the  di- 
geftive  organs  feldom  fails  to  produce  giddinefs,  heaaach, 
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ringing  in  the  ears,  confufion  or  Bepravation  of  fight, 

&c.;  and  if  the  foimer  fymptoms  ari!e  to  a  great  height, 
as  in  the  cafe  of  overloaded  ftomach  or  furfeit,  coma, 
or  even  apoplexy,  is  frequently  produced.  In  many 
nervous  afteCIions,  particularly  hyiteria  and  hypochon- 
driafis,  in  which  there  frequently  takes  place  aiiouifhing 
accumulations  cf  air  in  the  ftomach  and  bowels,  the 
affections  of  the  head,  fuch  as  llupor,  confufion  of 
thought,  partial  blindnefs,  &c.  fcmetiines  proceed  to 
fuch  a  height,  as  to  threaten,  or  even  fometiines  to  pro¬ 
duce,  an  a  pop  1  c  £1  ic  ■  p  arc  x  y.f  ifl .  In  many  cafes  thefe  affec¬ 
tions  are  referred  immediately  to  the  head  ;  but  are  pro¬ 
ved,  in  m  -ft  inilances,  to  depend  on  the  difordered  ftate 
of  the  alimentary  canal,  from  the  immediate  relief  pro¬ 
cured  by  thofe  remedies  which  promote  the  difeharge 
of  air,  or  produce  copious  evacuation  from  the  bowels. 

On  the  other  hand,  in  fome  difeafes,  where  the  head  is 
primarily  affe&ed,  as  in  phrenitis  hydrocephalica  (water 
in  the  head_),  the  complaint  is  referred  to  the  bowels,  from 
the  coftivenefs  or  other  difordered  ftate  of  thefe.  The 
daily  experience  of  literary  men  {hows  how  much  in- 
tenfe  thought  diminifhes  the  digeftive  powers,  and  how 
iinperfediiy  ftudious  occupations  can  be  carried  011  after 
a  full  meal.  The  aclion  of  the  digeftive  organs  is  alfo 
considerably  influenced  by  the  mind,  or  the  paffions. 

We  know  how  re*  oily  the  appetite  may  be  diminifhed 
or  deft  roved  by  fudden  anger  or  affliction. 

The  adtion  of  the  ftomach  may  even  be  influenced  by 
the  will.  We  h  ave  known  a  perfon  who  could  vomit 
whenever  he  pleafed  j  and  Dr  Darwin  fpeaks  of  another 
who  had  acquired  this  voluntary  command  over  the  in¬ 
verted  motions  of  the  ftomach  and  throat,  to  fuch  a  de¬ 
gree,  as  to  gain  a  fubfiftence  by  exhibiting  thefe  unna¬ 
tural  powers  to  the  public.  At  thefe  exhibitions  lie  was 
accuftomed  to  fwallow  a  pint  of  red  rough  goofeberries, 
and  a  pint  of  white  fmooth  ones  \  to  bring  them  up  in 
fmall  parcels  into  his  mouth,  and  reftore  them  feparately 
to  the  fpedtaters,  who  called  for  red  or  white,  as  they 
pleafed,  till  the  whole  were  redelivered  *.  *  Zoom-. 

The  fympathies  that  take  place  between  the  brain  and rma'  l* 
the  digeftive  organs,  are  eafily  explained,  from  conlider-^’ 
ing  the  diftribution  of  the  great  fympathetic  nerve,  to  p]at 
illuftrate  which  we  have  given  a  figure  (fig.  1.)  fiiow-  ccccxviii. 
ing  its  courfe  and  diftribution  from  the  head  through  the 
cheft,  as  far  as  the  ftomach.  l8z 

The  relations  between  the  digeftive  and  the  locomo-  Relations 
tive  fundtions,  are  not  lefs  obvious.  Experience  fhews  b?twe.en 
ho wT  much  digeftion  depends  on  regular  exercife,  andf^e^o”CIL 
how  imperfedtly  it  is  carried  on  in  the  ftomach  of  the  U  m 
indolent  and  fedentary  ;  while,  on  the  other  hand,  when 
the  ftomach  is  overloaded,  voluntary  motion  becomes 
difficult  and  fatiguing.  Spafmodic  contractions  of  the 
mufcles,  twitchings  of  the  limbs,  and  fimilar  affedtions, 
are  the  common  attendants  of  indigeftion,  though  thefe 
may  perhaps  be  referred  equally  to  the  nervous  as  to  the 
mufcular  fyftem. 

The  principal  morbid  affedtions  of  digeftion  are,  nau-  Morbid  af- 
fea,  flatulence,  eradiation,  rumination  (g),  vomiting,  of 

heartburn,  diScftlon* 


(g)  That  ruminating  power  which  is  natural  to  the  quadrupeds  of  the  order  Pecora ,  is  fometimes  met  with  in 
man.  We  have  heard  of  perfons  who  regularly  brought  up  their  food  into  the  mouth  foon  after  eating,  chewed  it 
over  again,  fwallowed  the  juices  with  the  faliva,  and  fpat  out  the  more  folid  parts.  In  thefe  cafes,  the  rumination 

is 
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Of  heartburn,  ivate^-brafn  or  pyrofis,  lofs  of  appetite,  and 
Abforption.  inordinate  appetite  }  for  an  account  of  which,  fee  the  ar- 

'  tide  Medicine. 
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Abforption,  We  have  faid  that  the  chyle  is  taken  up  from  the 
compound  pulpy  matter  compofed  of  the  food  and  the 
animal  juices,  as  it  paffes  through  the  inteftines,  by  the 
ladeals.  This,  however,  is  not  the  only  abforption  that 
takes  place  in  the  animal  body.  The  iluids  poured  out 
into  cavities  by  the  exhalant  arteries,  as  well  as  all  the  fe¬ 
rreted  or  exuding  Iluids,  and  even  the  folid  materials  of 
the  fyftem,  are  taken  up  by  the  lymphatics,  and  carried 
into  the  circulation  }  the  blood  poured  out  into  cells  in 
fome  parts,  is  evidently  abforbed  by  veins }  and,  as  we 
fhall  endeavour  to  prove,  an  abforption  takes  place  over 
the  external  furface  of  the  body. 

Ijs  What  is  called  the  abforbent  fyftem,  is  compofed,  in 
Sans*  the  fuperior  animals,  of  the  laBeals ,  the  mef enteric 
glands ,  the  thoracic  duB ,  the  lymphatics ,  and  the  lym¬ 
phatic  glands .  For  an  account  of  thefe  in  man,  fee 

Anatomy,  Part  I.  Se£l.  14.  This  fyftem,  in  a  great¬ 
er  or  lefs  degree,  is  found  in  all  animals,  except  fome 
mollufca,  infedls,  worms,  and  zoophytes.  See  Cuvier’s 
Lepons ,  tom.  iv.  le^.  xxiii.  and  Blumenbach’s  Compara¬ 
tive  Anatomy ,  chap.  xiii. 

Bv  la&eals  •  The  a&ion  of  the  la&eals  and  lymphatics  is  probably 

and  lym-  much  the  fame,  and  is  exerted  in  a  fimilar  manner. 

phatics.  That  of  the  lafteals  is  to  convey  the  nourishing  parts  of 

the  food  into  the  circulating  fyftem  }  that  of  the  lym¬ 
phatics  to  carry  to  the  fame  fyftem  watery  fluids,  for  the 
purpofe  of  diluting  the  blood,  and  fuch  fluid  or  folid 
materials  as  are  ufelefs,  or  may  prove  noxious  to  the  fy- 
ilem.  The  aftion  of  the  la&cals  may  be  readily  feen  on 
opening  an  animal  killed  two  or  three  hours  after  eating} 
pvA  in  this  way  they  were  firft  fecn  by  Afellius.  They 
are  then  found  filled  with  a  milky  fluid,  while,  at  other 
times,  they  are  invifible.  That  the  lymphatics  are  the 
principal  organs  of  abforption,  is  now  the  general  opi¬ 
nion  of  all  phyfiologifts,  though  their  aTion  in  this  way 
can  feldom  be  demonftrated.  As,  however,  it  has  been 
fatisfaclorily  proved,  that  the  veins  do  not  in  general  ab- 
forb,  and  as  the  lymphatics  that  proceed  from  parts  that 
contain  irritating  matters,  are  often-  feen  inflamed,  prov¬ 
ing  that  they  have  imbibed  a  part  of  the  irritating  mat¬ 
ter,  there  is  little  doubt  that  the  office  of  abforption  be¬ 
longs  almoft  cxclufively  to  the  a&ion  of  the  lympha¬ 
tics. 
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Mr  John  Hunter  made  feveral  experiments  to  fLew  Of 
that  the  veins  do  not  abforb.  He  conveyed  milk,  co-  Abforption. 
loured  with  various  dyeing  fubftances,  or  perfumed  with 
mufk,  into  the  fmall  inteftines  of  an  afs,  which  was  foon  gy  the 
after  killed.  On  opening  the  veins  of  the  inteftines,  and  veins, 
allowing  the  blood  to  feparate  into  ferum  and  craffamen- 
tum,  the  ferum  was  found  neither  to  be  tinged  with  the 
colouring  matters,  nor  feented  by  the  perfume,  while 
the  coloured  milk  was  evident  in  the  lacleals.  That  the 
veins,  however,  do  in  fome  cafes  perform  the  office  of 
abforbents,  is  evident  from  the  fpeedy  depletion  of  the 
corpora  cavernofa  penis ,  after  having  been  diftended  with 
arterious  blood }  and  from  a  fimilar  depletion  that 
takes  place  in  the  nipple  of  the  female  breaft.  1S8 

The  principal  object  in  difpute  refpeTing  the  fun&ion  By  the 
of  abforption  in  man  and  the  higher  dalles  of  animals,  is, 
whether  the  Ikin  poffefies  the  power  of  abforption.  This 
queftion,  as  it  is  both  curious  and  important,  we  fhall 
examine  pretty  much  at  large  }  and  for  this  purpofe  we 
(hall  avail  ourfelves  of  an  able  paper  on  the  fubjed,  by 
Dr  George  Kellie. 

It  had  long  been  received  as  an  eftablifhed  truth,  that 
the  fkin  was  an  inhaling  or  an  abforbing  organ,  and 
that  fometimes  the  inhalation  balanced,  or  even  furpaf- 
fed,  the  exhalation  of  the  cutaneous  furface  ;  but  of  late 
this  do£lrine  of  inhalation  has  been  called  in  queftion, 
and,  in  the  opinion  of  many,  entirely  overthrown.  It 
has  been  faid,  that  this  abforption  neither  does  nor  can 
take  place  on  the  outfide  of  the  cuticle  }  that  in  every 
cafe  of  apparent  abforption,  the  epidermis  had  been  in¬ 
jured,  or  that  the  matter  abforbed  had  been  mechanical¬ 
ly  forced  through  it,  and  brought  into  immediate  con- 
tad  with  the  fkin. 

Haller  had  afterted  on  the  authority  of  Default,  *  Element  a 
that  the  body  acquired  an  increafe  of  weight  in  the  Pbyjiolo- 
warm  bath}  and  this  augmentation  of  weight  was  S*** tom* v* 
efteemed  an  experimentum  crucis  in  favour  of  cutaneous  ^  SS’ 
abforption. 

Experiments,  however,  have  fince  been  made  with 
every  neceffary  care,  which  feem  to  contradid  the  pofi- 
tion,  and  to  provtf,  that  the  body  acquires  no  additional 
weight  in  the  warm  bath. 

Seguin,  from  a  great  many  experiments  of  this  de- 
feription,  concludes,  that  there  is  no  inhalation,  becaufe 
the  body,  fo  far  from  gaining,  always  loft  fome  part  of 
its  weight  during  immerfion,  although  much  lefs  than 
in  the  air  in  equal  times  f.  f  La  MedC 

In  other  experiments  again,  as  in  thofe  of  Gerard  and  £ claircc . 
Currie,  there  was  no  increafe  of  weight }  but  the  body 
3  Q.  2  was 


is  to  be  considered  as  a  difeafe,  depending  on  the  inability  of  the  ftomach  to  propel  the  folid  food  into  the 
duodenum. 

Mr  Home,  in  the  paper  we  have  already  quoted,  (N°  161  — 169),  relates  a  curious  inftance  of  habitual  ru¬ 
mination  in  a  man  19  years  of  age,  who  is  blind,  and  has  been  an  idiot  from  his  birth.  He  has  a  very  ravenous 
appetite,  and  it  is  necefiary  to  reftrifl  him  in  the  quantity  of  his  food,  fince,  if  he  eats  too  much,  it  disorders  his 
bowels.  Fluid  food  does  not  remain  on  his  ftomach,  but  comes  up  again.  He  fwallows  his  dinner,  which  confifts 
of  a  pound  and  a  half  of  meat  and  vegetables  in  two  minutes,  and  in  about  1 5  minutes  he  begins  to  chew  the  cud. 
Mr  Home  was  once  prefent  on  this  occafion.  The  morfel  is  brought  up  from  the  ftomach  with  apparently  a  very 
flight  effort,  and  the  mufcles  of  the  throat  are  feen  in  a£Hon  when  it  comes  into  the  mouth  }  he  chews  it  three  or 
four  times,  and  fwallows  it }  there  is  then  a  paufe,  and  another  morfel  is  brought  up.  This  procefs  is  continued  for 
about  half  an  hour,  and  he  appears  to  be  more  quiet  at  that  time  than  at  any  other.  Whether  the  regurgitation  of 
the  food  is  voluntary  or  involuntary,  cannot  be  afcerlained,  the  man  being  too'  deficient  in  underftanding,  to  give 
any  information  on  the  fubje£t. 
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was  not  observed  to  have  loft  any  thing  during  immer- 
fion  in  the  warm  bath. 

Now,  during  thefe  experiments,  the  body  was  doubt- 
lefs  waiting,  by  the  pulmonary  and  cutaneous  diicharges, 
and  yet  the  weight  of  the  body  either  continued  un¬ 
changed  *,  or  where  a  lofs  of  weight  was  obferved,  this 
was  conitanlly  lefs,  greatly  lefs,  than  is  experienced  du¬ 
ring  the  fame  interval  in  air.  And  we  might  be  inclined 
to  infer,  from  a  truth  fo  general,  and  fo  well  afeertain- 
ed,  an  argument  in  favour  of  abforption. 

It  might  be  airgued,  that  the  lofs  of  wTeight  amounts 
to  little  or  nothing,  becaufe,  during  immeriion,  the  bo¬ 
dy  acquires  more  by  inhalation  than  it  does  or  can  do  in 
the  air ;  that  the  lofs  by  the  pulmonary  and  cutaneous 
difeharges  is  counterbalanced,  or  nearly  counterbalanced, 
by  the  increafed  abforption. 

Thofe,  however,  who  deny  abforption,  will  not  allow 
us  the  advantage  of  this  argument.  They  tell  us,  that 
the  exhalation  by  the  fkin  and  lungs  is  diminifhed, 
which  fufficiently  explains  why  the  body  lofes  lefs  in  the 
warm  bath  than  in  air.  But  that  the  accuftomed  dif¬ 
eharges  are  fuppreffed  or  diminifhed  in  the  warm  or  te¬ 
pid  bath,  is,  wre  apprehend,  far  from  being  proved  \ 
and,  till  this  proportion  is  made  good,  the  argument 
again  ft  cutaneous  inhalation  cannot  be  fecurely  main¬ 
tained. 

One  of  Dr  Currie’s  cafes  deferves  farther  confidera- 
tion.  We  allude  to  the  cafe  of  dyfphagia,  publifhed  by 
this  gentleman  J,  in  which  Mr  M.  the  fubje&  of  the 
cafe,  was  feveral  times  immerfed  in  a  warm  bath  of 
milk  and  water,  and  was  weighed  when  taken  out. 
Mr  M.  it  is  true,  gained  no  weight  while  in  the  warm 
bath  j  but  the  lofs  continually  going  on.  in  the  air  was, 
as  in  other  trials,  fufpended  during  the  immerftons.  Be¬ 
sides,  he  always  exprefled  great  comfort  from  the  bath, 
with  abatement  of  thirft  *,  and,  fubfequent  to  the  daily 
life  of  it,  the  urine  flowed  more  plentifully,  and  became 
lefs  pungent.  An  obfervation,  precifely  fimilar,  is  made 
by  Mr  Crtiickfhank.  “  A  patient  of  mine  (fays  Mr 
Cruicklhank),  with  a  ftri&ure  of  the  cefophagus,  re¬ 
ceived  nothing,  either  folid  or  liquid,  into  the  ftomach 
for  two  months  ;  he  was  exceedingly  thirfty,  and  com¬ 
plained  of  making  no  water.  I  ordered  him  the  warm 
bath  for  an  hour,  evening  and  morning,  for  a  month  ; 
his  thirft  vanifhed,  and  he  made  water  in  the  fame  man¬ 
ner  as  when  he  ufed  to  drink  by  the  mouth  (h)  *. 

But  to  return  to  the  cafe  of  Mr  M - .  Dr  Currie 

himfelf  remarks,  that  the  difeharge  by  urine  alone  ex¬ 
ceeded  much  in  weight  the  wafte  of  his  whole  body ; 
and  it  cannot  be  doubted  that  the  difeharge  by  ftool  and 
perfpiration  exceeded  the  'weight  of  the  clyfters. — Thus 
it  appears,  that  the  egejla  exceeded  the  ingejla  in  a  pro-s 
portion  much  greater  than  the  wafte  of  his'body  will  ex¬ 
plain.  How  is  this  accounted  for,  Dr  Currie  afks,  un- 
lefs  by  cutaneous  abforption  > 

That  the  excefs  of  thefe  difeharges  above  the  ingefla 
5Uid  total  wafte,  can  be  accounted  for  by  abforption  on¬ 
ly,  was  indeed  an  irrefiftible  conclulion.  Still,  how- 
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ever,  cutaneous  abforption  is  denied  j  and,  when  forced  Abforption. 
to  confefs,  that  thefe  are  cafes  where  the  egejla  exceed v— 
the  ingejla  in  a  much  greater  proportion  than  the  wafte 
of  the  body  will  explain,  and  which  can  only  be  ac¬ 
counted  for  by  abforption,  they  refufe  this  fun&ion  to 
the  fkin,  and  bellow  it  moft  liberally,  and,  in  fo  far  as 
we  know,  moft  gratuitoufly,  on  the  lungs.  We  are 
not  entitled,  in  return,  to  deny  the  reality  of  pulmonary 
abforption,  but  we  may  furely  be  allowed  to  urge,  that 
there  is  no  proof  that  the  only  inhaling  organ  is  in  the 
lungs  \  and  there  is  none  againft  the  poftibility  of  cuta¬ 
neous  abforption. 

Is  it  not,  onthe  other  hand,  proved,  by  the  experiments 
of  Seguin  and  Lavoifier,  that  the  exhalation  greatly  ex¬ 
ceeds  the  abforption  by  the  pulmonary  fyftem  ?  And  if 
this  is  always  the  cafe,  we  cannot  explain  by  pulmonary- 
inhalation  alone,  why  the  egejla  fhould,  in  fome  cafes, 
exceed  the  ingejla  in  a  much  greater  proportion  than  the 
wafte  of  the  body  will  account  for* 

We  now  proceed  to  examine  another  clafs  of  experi¬ 
ments,  much  infilled  on  by  tbofe  who  deny  cutaneous 
abforption  ;  we  mean  thofe  experiments  performed  by 
immerfing  a  part  of  the  body  in  folutions  of  adive  drugs, 
the  abforption  of  which  fhould  be  indicated  by  their  ufual 
effe&s  on  the  fyftem. 

Seguin  made  numerous  experiments  of  this  kind,  with 
folutions  of  muriate  of  mercury  (corrolive  fublimate),  on 
fypliilitic  patients.  And  we  are  informed,  that  in  cafes 
where  the  epidermis  was  perfe&ly  found,  neither  the 
known  effe61s  of  mercury  on  the  body,  nor  any  amelio¬ 
ration  of  the  venereal  fymptoms,  was  ever  obferved. 

He  alfo  immerfed  his  own  arm  in  a  folution  of  two  drams 
of  the  mercurial  muriate  in  ten  pounds  of  water.  At  the 
temperature  of  io°  and  28°  Reaumur,  no  part  of  the  fait 
was  mifting  at  the  end  of  the  experiment ;  but  when  the 
bath  was  at  180  of  the  fame  fcale,  there  was  a  lofs  of  one 
or  two  grains  of  the  muriate  in  the  hour,  though  the 
quantity  of  fluid  was  not  diminifhed. 

The  explanation  given  by  Seguin  of  this  unexpe&ed 
re ful t  is  curioufly  ingenious,  but  embarrafifed,  and  incofi* 
fiftent. 

At  the  temperature  of  1 2°,  he  obferves,  the  exhalants 
are  in  a  date  of  contra&ion,  and  their  orifices  nearly  clof- 
ed.  When  the  heat  again  is  raifed  to  26°,  the  exhala¬ 
tion  is  fo  rapid,  that  nothing  can  enter  the  veflels  from 
without  \  but  at  1 8°  of  temperature,  the  orifices  of  the 
exhalants  are  fiifficiently  relaxed,  and  the  exhalation  at 
the  fame  time  fo  conveniently  languid,  that  the  folution- 
refts  quietly  in  contafl  with  the  matter  of  perfpiration 
in  the  mouths  of  the  exhalants,  where  it  is  fomehow  or 
other  decompofed  \  a  part  of  the  fait  leaving  the  water 
of  folution,  and  combining  with  the  perfpirative  matter, 
with  which  it  is  carried  into  the  fyftem  *.  Carried  inta*  La  M£& 
the  circulation  by  the  exhalants  !  Is  not  this  a  plain  ac-  Llclairejy 
knowledgment  of  the  reality  of  inhalation?  But  if  intom* iiL 
one  cafe  fubftances  may  thus  be  carried  into  the  circula-P* 
tion,  why  not  in  many  others  ? 

Surely  if  the  weight  continues  undiminifhtd,  in  cir- 
1  cumftances 


(h)  That  thirft  may  be  allayed  by  immerfion  in  water,  is  fully  proved  by  the  experience  of  ftiipwrecked  mari¬ 
ners,  who,  when  obliged  to  take  to  their  boats  with  very  little  frefti  water,  frequently  have  recourfe  to  bathing  in 
*he  fea,  or  covering  themfelves  with  a  ftiirt  wetted  in  fait  water,  and  thus  quench  their  thirft,  nearly  as  well  a&5  if 
they  had  drunk  frefh  watet;. 
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Of  cumftances  where  the  body  is  continually  lofing,  we  may 
Abforpticyw  jnfer>  that  fomething  has  been  gained  by  abforption. 
^ And  where  the  egefta  exceed  the  ingefta  in  a  proportion 
much  greater  than  the  wafte  of  the  body  will  explain, 
there  abfortion  muft  have  been  going  on. 

The  cafe  of  Mr  M - ,  publiflied  by  Dr  Currie,  is 

not  fingular.  The  writings  of  phyficians  abound  in  fi- 
milar  examples.  They  had  often  occurred  to  that  ex¬ 
cellent  clinical  practitioner  De  Haen,  who  was  there¬ 
fore  perfuaded  that  water  was  imbibed  f .  Haller  too, 
with  his  ufual  induftry,  has  colle&ed  a  great  many  ob- 
fervations  of  the  fame  kind  J. 

Again,  when  phyficians  were  engaged  in  their  ex- 
tenfive  flatical  experiments,  weighing  themfelves,  their 
ingefta  and  egefa ,  for  many  months,  nay  for  years  to¬ 
gether  ;  they  fometimes.obferved,  that  fo  far  from  lofing, 
they  had  gained  weight,  efpecially  during  cold  and  moifl 
weather.  Thus,  Rye,  under  a  cold  and  humid  atmo- 
fphere,  gained  1 3  ounces.  Linnings,  during  two  hours 
expofure  to  cold,  acquired  8|  ounces.  The  abbe  Fon¬ 
tana,  after  two  hours  expofure  to  a  moift  atmofphere,  re¬ 
turned  home  fome  ounces  heavier  than  he  went  out.  De 
Gorter  gained  6  ounces  in  one  night ;  and  on  other 
occafions,  two  ounces  and  four  ounces.  Thefe  obferva- 
tions  are  confirmed  alfo  by  the  experience  of  Dr  Francis 
Home,  profeffor'of  Materia  Medica  in  the  univerfity  of 
Edinburgh.  i  Having  fatigued  myfelf  pretty  much  (fays 
he)  in  the  afternoon,  I  went  to  bed  without  fupper,  and 
was  fo  hungry  that  I  could  not  fall  afleep  for  fome  time. 
Betwixt  eleven  at  night  and  feven  next  morning  I  had 
$  Medical  gained  two  ounces;}:.’ 

Trafc  and  Here  then  are  examples  of  the  body  gaining  confider- 
ably  more  thau  the  ingefta  will  account  for,  acquiring 
weight  when  neither  food  nor  drink  had  been  fwallow- 
ed.  And  w'e  have  the  concurring  teftimony  of  the  moft 
refpeftable  waiters  fupporting  the  fame  truth. 

How  can  this  increafe  of  weight  be  accounted  for, 
unlefs  by  abforption  ?  In  fuch  experiments,  the  lofts  of 
weight,  wdiich  cannot  be  accounted  for  by  the  fenfible 
eSeJ}ai  attributed  to  the  exhalation  5  the  increafed 
weight  fometimes  obferved,  and  which  cannot  be  ex¬ 
plained  by  the  fenfible  ingejla ,  mull  in  like  manner  be 
referred  to  the  inhalation . 

That  the  fyftem  may  be  affe&ed  by  aftive  medicines 
introduced  and  abforbed  by  the  fkin,  cannot  be  denied. 
And  were  proofs  Rill  wanting  to  eftablifli  the  do&rine  of 
cutaneous  abforption,  this  argument  might  be  infilled  on. 
It  is  true,  that  friftion  is  commonly  employed  when  we 
wilh  to  introduce  medicines  by  the  fkin,  by  wkich,  it  is 
faid,  the  fubftance  is  mechanically  forced  through  the  cu¬ 
ticle,  and  brought  into  conta<5l  with  the  abforbents  of  the 
true  fkin.  The  fyftem,  howrever,  may  be  affedled  without 
friction,  for  example,  by  wearing  a  mercurial  plafter,  and 
more  certainly  by  mercurial  fumigation,  as  pra&ifed  by 
Lalonette  and  others  *. 

„  ^  It  might  even  be  concluded  from  an  examination  of 

voL?.pLi s u  ^ie  ftru(^ure  °^*  the  fkin,  that  abforption  muft  take  place 
at  its  furface.  We  know  that  the  cuticle  is  porous,  and 
is  penetrated  by  exhaling  veffels  *,  wTe  know  that  lymph¬ 
atics  commence  immediately  below  it  ;  and  we  know 
that  when  certain  fubftances  are  applied  to  the  cuticle, 
efpecially  wken  this  application  is  aided  by  moderate 
fri&ion,  as  in  the  cafe  of  applying  garlic  poultices  to  the 
feet*  and  t-re  more  familiar  inftance  of  mercurial  inun&ion, 
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that  thefe  fubftances  are  taken  up  by  the  abforbents,  and  Of 
conveyed  into  the  circulation.  Abforpnorv 

From  a  confideration  of  all  thefe  clrcumftances,  we 
think  it  fully  proved,  that  the  fkin  is  an  abforbing  or 
inhaling  organ.  For  further  proofs  wc  may  refer  our 
readers  to  Bichat’s  Anal.  Gener.  tom.  iv.  p.  691.  *89 

Mr  Charles  Darwin,  fon  of  the  late  Dr  Darwin,  pub-  Suppcfed 
lifhed  in  1780,  a  Latin  thefis,  which  is  tranflated  in  the  retrograde- 
29th  fe&.  of  his  father’s  Zoonomia,  vol.  i.  in  wkicb  he  at-j^j”^ 
tempts  to  prove,  that  the  valves  of  the  lymphatics  are  fo  phatks. 
formed  as  in  particular  cafes  to  admit  of  the  regurgitation 
of  the  abforbed  fluids.  The  arguments  on  tvhich  he 
founds  this  opinion  (befide  the  difficulty  of  accounting 
for  the  phenomena  of  feveral  difeafes  on  any  other  prin¬ 
ciple),  are  chiefly  the  following  : 

Firft,  The  mouths  of  the  lymphatics  feem  to  allow  wa- 
ter  to  pafs  through  them  after  death,  the  inverted  way^ 
more  eafily^  than  in  the  natural  direction. 

Secondly,  In  fome  difeafes,  as  diabetes  and  fcrofula,  it  is 
probable  the  valves  themfelves  are  difeafed,  and  are  thence 
incapable  of  preventing  the  return  of  the  fluids  they  fliould 
fupport. 

Thirdly,  There  are  valves  in  other  parts  of  thebody'ana- 
logous  to  thofe  of  the  abforbent  fyftem,  which  are  liable, 
when  difeafed,  to  regurgitate  their  contents. 

Fourthly,  The  capillary  veffels,  which  muft  be  confider- 
ed  as  analogous  to  abforbents,  may  be  feen,  in  animals 
fubmitted  to  the  microfcope,  to  regurgitate  their  contents 
into  the  arteries,  during  the  ftruggles  of  the  dying  ani¬ 
mal. 

^  By  means  of  this  hypothefis  (for  notwdthftanding  the 
arguments  adduced  in  its  favour,  w?e  can  call  it  no  bet¬ 
ter),  Mr  Darwun  explained  the  fpeedy  paffage  of  wra- 
tery  fluids  from  the  ftomach  to  the  urinary  bladder ;  the 
phenomena  of  diabetes  ;  diarrhoea,  dropfy,  cold  fiveats  ; 
tranflations  of  matter,  chyle,  milk,  and  urine  ;  the  ope¬ 
ration  of  external  remedies,  &c.  i9CV 

In  all  thofe  claffes  of  animals  that  poffefs  a  complete  Abforption 
abforbent  fyftem,  the  phenomena  of  abforption  feem  to*n 
proceed  much  m  the  lame  manner  as  111  man;  but  in cfanimaj3. 
fome  of  the  inferior  animals,  efpecially  in  mollufca  and 
wTorms  this  fun&ion  feems  to  be  performed  by  the  veins  *.  *  Cuvier 
In  the ' echmodermata,  however,  efpecially  in  the  fea-ur -Le$ons% 
chin  (  echinus  efculentus ),  lymphatics  have  been  demon- tom* lv* 
ft  rated  by  the  fecond  Monro.  In  infers  and  polypes  there  p*  16  f* 
is-no  proper  abforption. 

The  abforbing  veffels  of  plants  are  chiefly  the  fibrils  \bfoiption^ 
of  the  roots,  which  evidently  imbibe  moifture,  and  per-  °I  plants* 
haps  gafeous  fluids,  from  the  earth  ;  but  there  have  alfo 
been  demonftrated  veffels  opening  beneath  the  outer  bark, 
wkicb  botanical  phyfiologifts  confider  as  lymphatics. 

“  Lymphatic  veffels  (fays  Wildenow),  are  found  in  the 
epidermis  of  plants,  and  are  of  great  mmutenefs,  ana- 
ftomofing  in  various  wrays  through  fmall  intermediate 
branches.”  They  furround  the  apertures  of  the  cuticle, 
by  which  the  inhalation  and  exhalation  of  vegetables  are 
carried  on  ;  but  they  are  fo  minute  as  not  to  have  yet 
been  filled  with  coloured  liquids.  Round  each  opening, 
which  is  commonly  (hut  by  a  moveable  valve,  they  foim 
a  circle,  rarely  a  rhombus,  as  in  the  %ea  mays.  I11  the 
lilium  eglcedonicum ,  thofe  veffels  run  obliquely,  and  fome-  Plate 
what  in  an  irregular  undulating  manner,  fig.  2.  In  the  ccccxvnx.*- 
common  onion  ( allium  cepa'),  they  run  in  a  ftraight, 
though  oblique  and  ^regular  form,  fig.  3.  In  the  pink, 
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Of  ((lien thus  caryGphyllus ),  they  are  very  ftraight,  with 

Abforpuon.  {traight  and  horizontally  tranfverfe  branches,  fig.  4.  In 
almoft  every  plant  they  have  their  certain  and  peculiar 
direction,  which  in  each  remains  conftantly  the  fame  *. 

The  theory  of  abforption  is  flill  but  imperfe&ly  un¬ 
derstood.  We  (hall  briefly  notice  the  principal  hypo- 
thefes  that  have  been  brought  forward  to  account  for  the 
entrance  of  fubftances  into  the  mouths  of  the  abforbing 
abforption.  vefTels  \  for  this  part  of  the  procefs  alone  feems  to  be  dis¬ 
puted. 

It  was  long  the  opinion  of  phyfiologilis,  that  fluids 
enteiythe  mouths  of  the  abforbents  on  the  principle  of 
capillary  attra&ion  *,  but  as  the  abforbing  vefTels  are  not 
circumllanced  like  rigid  capillary  tubes,  immerfed  in  a 
fluid  }  and  as,  were  this  hypothecs  juft,  abforption  fhould 
go  on  with  regularity,  and  all  fluids  fhould  be  abforbed 
indiferiminately,  neither  of  which  circum fiances  is  true  5 
this  hypothefis  is  now  generally  abandoned. 

.  Mr  John  Hunter  accounted  for  the  entrance  of  fub¬ 
ftances  into  the  mouths  of  the  abforbents,  by  attributing 
to  the  mouths  of  thefe  veflels  a  power  of  nibbling,  fimi- 
lar  to  that  exerted  by  a  caterpillar  when  feeding  on  a 
leaf.  This  opinion  may  be  called  ingenious,  but  is  cer¬ 
tainly  very  wild  and  fanciful. 

Dr  Fullarton,  in  a  thefts  on  abforption,  publiflied  at 
Glafgow  in  1800,  attributes  to  the  abforbing  orifices,  a 
power  of  fusion  fimilar  to  that  of  the  probofeis  of  bub 
terflies,  and  the  tentacula  of  fome  marine  animals. 

The  firft  and  third  of  thefe  hypothefes  fuppofe  the  ab¬ 
forbents  incapable  of  taking  up  any  but  fluid  fubftances  ) 
.but  we  well  knoiv  that  even  the  hardeft  bones  are  fome- 
how  abforbed,  and  conveyed  to  the  circulation.  We 
muft  therefore  add  another  hvpothefts,  which  fuppofes 
that  there  is  fecreted  in  the  animal  body,  a  fluid  capable 
f  Duncan's  of  difTolving  flefli  and  bones f.  The  hypothefis,  however, 
is  without  foundation.  It  is  contrary  to  the  fimplieity 
of  the  animal  economy,  that  there  fhould  take  place,  firft, 
a  fecretion  of  folid  matters  to  compofe  the  ftrudlure  of 
the  body,  and  then  a  fecond  feeretion  to  diffolve  them. 
We  muft  therefore  confider  this  part  of  phyfiology  as  a 
fubjedl  of  future  inveftigation. 

When  the  abforbed  fubftances  have  once  pafTed  the 
barrier  of  the  firft  valve,  it  is  not  difficult  to  account  for 
their  further  progrefs  through  the  lymphatics.  A  con¬ 
tinual  fucceffion  of  frefli  abforbed  matter  muft  drive  for¬ 
ward  what  is  already  in  the  vefTels,  while  the  valves  muft 
in  general  prevent  its  reflux.  The  impelling  force  from 
behind  is  alfo  probably  aflifted  by  the  irritability  of  the 
vefTels.  It  is  not  To  eafy  to  decide  how  the  abforbed 
matters  pafs  through  the  glands,  if,  as  is  generally  be¬ 
lieved,  they  do  not  in  thefe  form  continuous  tubes,  there 
muft  be  a  frefh  abforption  by  the  mouths  of  the  vefTels 
that  pafs  out  of  the  gland,  which  is  as  difficult  to  account 
for  as  the  firft  reception  at  the  origin  of  the  vefTels. 
Relations  of  The  relations  that  take  place  between  abforption  and 
abforption  the  preceding  functions,  are  perhaps  the  leaf!  underftood 
of  any  that  occur  in  the  animal  economy.  We  know 
that  the  a&ion  of  the  abforbents  is  greatly  affifted  by 
mufcular  motion,  and  that  it  is  in  general  moft  defe&ive 
in  indolent  and  fedentary  perfons.  An  evident  fympa- 
thy  is  alfo  obferved  between  the  flomach  and  the  ab¬ 
forbents.  Naufea,  and  efpecially  vomiting,  are  power¬ 
ful  promoters  of  abforption,  and  fome  remarkable  in- 
ftanccs  are  related  of  the  fpeedy  abforption  of  a  large 
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quantity  of  purulent  matter  from  an  abfcfcfs,  in  confe- 
quence  of  violent  vomiting. 

Chap.  VII. 


JVled.  Co  m 
voi.  x. 

P-  354' 


103 


with  the 

preceding 

tun&ions. 


Of  Circulation, 
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We  have  traced  the  nutritious  particles  of  the 
from  the  inteftines  through  the  l 'atleals ,  the  mefenteric 
glands,  and  the  thoracic  duel,  into  the  left  fubdaviart 
vein,  where  we  find  the  chyle  is  mixed  with  the  venous 
blood,  and  carried  to  the  right  auricle  of  the  heart.  We 
muft  now  confider  how  the  fluids  are  conveyed  to  every 
part  of  the  body,  or  we  muft  examine  the  function  of  cir¬ 
culation. 

This  fundlion  takes  place  in  all  the  vertebral  animals,  Orgari?. 
and  in  mollufca,  worms,  and  cruftacea  5  but  there  appears 
to  be  no  real  circulation  in  infedls,  zoophytes,  and  plants. 

The  organs  by  which  circulation  is  performed  differ 
effentially  in  the  feveral  claffes  of  animals.  Thofe  of 
the  human  fyftem  have  been  deferibed  in  the  firft  part  of 
Anatomy,  fedl.  x.  and  xi.  and  a  brief  comparative 
view  of  thefe  organs  in  the  inferior  animals,  has  been 

given  in  the  fecond  part  of  that  article,  N°  154,  201 _ 

204,  300,  &c.  and  in  the  articles  Cetology,  Ekpkto- 
logy,  Ichthyology,  and  Ornithology.  For  a  fuller 
account  of  thefe  latter,  we  may  refer  to  Cuvier’s  Lcfons , 
leg .  xxiv  and  xxv.  and  to  the  Comparative  Anatomy  of 
Blumenbach,  chap.  xii. 

It  is  well  known  that,  in  the  red-blooded  animals,  the  Pulmonic 
blood  is  not  of  the  fame  Shade  of  red  in  every  part  of  the  and  fyfte- 
body  *,  but  that  what  has  pafTed  through  the  lungs,  and  mic  Parts- 
is  circulating  through  the  arteries  that  proceed  from  the 
aorta,  is  of  a  florid  red  colour,  while  that  which  is  fent 
to  the  lungs  by  the  pulmonary  artery,  as  well  as  that 
which  is  returning  from  the  extremities  of  the  arteries 
through  the  veins,  is  of  a  purple  or  crimfon  colour.  As 
one  fet  of  organs  always  contains  florid,  and  another  fet 
always  crimfon  blood,  it  is  convenient  to  diftinguifh  each 
fet  by  an  appropriate  name.  Dr  Barclay  has  done  this, 
and  he  calls  that  fet  of  organs  whieli  are  employed  to 
convey  the  blood  from  the  arteries,  and  diftributed  to 
the  lungs,  pulmonic ,  comprifing  the  pulmonic  veins,  viz. 
the  vena  cava  and  its  branches,  pulmonic  auricle,  pul¬ 
monic  ventricle,  and  pulmonic  arteries:  while  he  denomi¬ 
nates  that  fet  of  organs  which  return  the  blood  from  the 
lungs,  and  diftribute  it  to  the  fyftem,  fjjlemic,  compre¬ 
hending  the  fyftemic  veins  (pulmonary  veins),  fyftemic 
auricle,  fyftemic  ventricle,  and  fyftemic  arteries,  (the 
aorta  and  its  ramifications).  One  great  advantage  of 
this  nomenclature,  is  that  it  prevents  the  ambiguity  of 
the  expreftions  right  and  left,  anterior  and  pojlerior,  ap¬ 
plied  to  the  auricles  and  ventricles  of  the  heart.  We 
fhall  therefore  employ  them  in  the  fubfequent  part  of  this 
chapter  *.  *  See  Bar- 

Tor  an  account  of  the  nature  and  properties  of  the  ?n7 
blood,  fee  Anatomy,  Part  I.  fe£l.  14.  and  Chemistry,  ^Motion* 
2642.  p.  231. 

It  may  not  be  improper,  in  this  chapter,  to  notice  the  l91 
principal  arguments  that  have  been  ufed  to  prove  the  ^roofs 
circulation  of  the  blood.  They  are  as  follow: 

1.  When  an  artery  is  tied,  the  part  ot  the  artery  that  blood, 
is  betwixt  the  ligament  and  the  heart,  fwells  *,  but  that 
part  of  it  which  is  betwixt  the  ligature  and  the  remote 
branches,  becomes  more  flaccid  than  before.  On  the 
'other  hand,  when  a  vein  is  tied,  the  part  between  the  li- 
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01  gature  and  tlie  remote  branches,  fwells,  while  the  part 
Circulation,  between  the  ligature  and  the  heart  becomes  flaccid. 

2.  The  valves  placed  at  the  mouths  oi  the  aorta  and 
pulmonary  artery,  mud  prevent  the  blood  from  regur- 
gitatinginto  the  ventricles,  while  they  permit  it  to  flew 
forward  through  the  arteries,  into  the  capillary  branches 
of  the  veins.  Again,  the  valves  fituated  in  the  courfe 
of  the  veins  prevent  the  blood  from  flowing  back  into 
the  arteries,  while  they  permit  it  to  proceed  forward- 
through  the  venous  trunks  into  the  heart. 

3.  By  the  a  Alliance  of  a  microfcope,  the  blood  may 
be  feen  in  the  pellucid  parts  of  animals,  as  the  feet  of 
frogs,  flowing  from  the  arteries  into  the  veins. 

4.  When  an  artery  of  moderate  flze  is  wounded,  and 
not  fecured  by  ligature  or  compreffion  in  proper  time, 
the  blood  flows  out  till  the  animal  be  dead. 

5.  Any  thin  liquid,  when  injedted  into  an  artery,  does 
not  pafs  backwards  into  the  heart,  but  flows  forward  in¬ 
to  the  inofculating  veins.  On  the  other  hand,  fuch  a 
liquid  thrown  into  a  vein,  flows  towards  the  heart,  and 
not  into  the  fmaller  branches  of  the  vein. 

The  phenomena  of  circulation  in  the  human  body  have 
been  already  mentioned  under  Ak atomy,  fed.  xii.  and 
xiii.  and  under  Medicine,  N°  95.  We  (hall  here  only 
offer  a  compendious  view  of  the  courfe  of  the  blood  in 
the  aduH  and  in  the  foetal  flate. 

Circulation  I*  After  birth,  the  blood  coming  from  every  part  of 
in  the  adult  the  body  through  the  numerous  ramifications  of  the  ve- 
man.  lm  caVa,  is  poured  into  the  right  or  pulmonic  auricle  of 
the  heart,  by  the  contradion  of  which  it  is  thrown  into 
the  right  or  pulmonic  ventricle,  which  contrading, 
throws  it  into  the  pulmonary  artery,  being  prevented 
from  regurgitating  into  the  auricle  by  the  adion  of  the 
tricufpid  valves.  It  is  now,  by  means  of  the  ramifications 
of  the  pulmonary  artery,  diffributed  through  the  lungs, 
from  which  it  is  brought  back  by  four  principal  pulmon¬ 
ary  veins,  and  poured  into  the  left  or  fyffemic  ventricle, 
which  contracting  with  great  force,  propels  it  into  the 
aorta,  it  being  prevented  from  regurgitating  into  the  au¬ 
ricle  by  the  adion  of  the  mitral  valves.  The  blood  be¬ 
ing  propelled  into  the  aorta,  is  by  its  trunks  and  branches, 
diffributed  to  every  part  of  the  body,  and  brought  back 
as  before  by  the  ramifications  and  trunks  of  the  vena 
cava . 

r09  II.  In  the  foetal  ffate,  the  blood  being  brought  back 
Sfliehu015  k°m  eveiT  Part  °*  body  by  the  ramifications  and 
man  foetus.  trunks  of  the  vena  cava,  is  poured  into  the  pulmonic 
auricle  of  the  heart,  where  it  is  mixed  with  the  blood 
brought  from  the  placenta.  A  part  of  this  blood  is  con¬ 
veyed  from  the  finus  of  the  auricle  while  in  a  ffate  of  di¬ 
latation,  through  the  oval  hole,  into  the  fyffemic  auricle  5 
while  another  part,  by  the  contradion  of  the  auricle,  is 
thrown  into  the  pulmonic  ventricle,  which  contrading, 
propels  it  into  the  root  of  the  pulmonary  artery.  From 
this  the  greater  part  of  the  blood  pafles  through  the  ar- 
terious  canal,  that  in  the  foetus  joins  the  pulmonary  ar¬ 
tery  to  the  aorta,  into  this  latter  3  while  the  remainder  is 
diffributed  by  the  ramifications  of  the  pulmonary  artery 
to  the  lungs,  and  brought  back  by  the  pulmonary  veins 
to  the  fyffemic  auricle  of  the  heart.  By  the  contradion 
of  this  auricle,  the  blood  is  thrown  into  the  fyffemic  ven¬ 
tricle,  which  contrading,  propels  it  into  the  aorta.  Now, 
while  one  part  of  the  blood  is  diffributed  by  the  numer¬ 
ous  ramifications  of  the  aorta  to  every  part  of.  the  body 
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of  the  foetus,  another  part  is  carried  from  the  internal  Ct' 
iliac  arteries,  through  the  two  umbilical  arteries,  into  C'!ni‘]"t:nr* 
the  placenta,  from  which  it  is  conveyed  through  the  sr‘™> 
umbilical  vein  to  the  finus  of  the  liver.  Hence,  one  part 
ot  the  blood,  without  entering  the  liver,  is  tranfnvtlcd 
by  a  branch  of  the  umbilical  vein,  called  venous  dutt,  in¬ 
to  the  left  branch  of  the  vena  cava  hepatic  a  ;  thence  in¬ 
to  the  inferior  great  vena  cava  5  while  another  part,  by 
another  branch  of  the  umbilical  vein,  flows  into  the  left 
branch  of  the  vena  porta ,  by  the  numerous  ramifications 
of  which  it  is  diffributed  to  the  liver.  From  the  liver 
it  is  carried  by  the  vence  cava  hepatic ce  into  the  inferior 
great  vena  cava ,  whence  it  is  conveyed  with  the  rert  of 
the  Wood,  to  the  pulmopic  auricle  of  the  heart,  to  be 
diffributed  as  before. 

We  muff  now  briefly  confider  the  powers  by  which  Powers  car- 
the  blood  is  made  to  circulate  through  fuch  a  multitude  rymgonthe 
of  veffeis,  fo  infinitely  ramified,  and"  differing  fo  much  circulation, 
in  their  diameter.  It  feems  generally  allowed  at  the 
prefen t  day,  that  thefe  powers  are  chiefly  the  immediate 
mufcular  adion  of  the  heart,  the  adion  of  the  arteries, 
the  valves  of  the  veins,  and  the  preffure  produced  on 
fome  of  the  veins  by  the  adion  of  the  mufcles  that  lie 
contiguous  to  them. 

!•  That  the  heart  muff  poffefs  very  confiderable  force  Aeffion  of 
in  propelling  the  blood  through  the  arteries,  may  be  the  heart, 
fuppofed  from  the  great  mufcularity  of  its  ventricles  ; 
and  this  force  has  been  proved  by  experiment  and  ob- 
fervation.  From  experiments  made  by  Hales,  viz.  that 
ox  inferring  a  glafs  tube  into  a  large  artery,  and  meafur- 
ing  the  height  to  which  the  blood  afeends  at  each  pul¬ 
sation,  it  has  been  calculated,  that  the  human  carotid 
artery  is  capable  of  projeding  its  bleed  to  a  perpendicu¬ 
lar  height  of  feven  feet  and  a  half  5  and  if  we  effimate 
the  furface  of  the  fyffemic  ventricle  at  15  fquare  inches, 
we  (hall  find  that  it  fuffains  a  preffure  of  1350  cubic 
inches,  equal  to  51  pounds  weight,  which  it  has  to 
overcome  by  its  ccntwAing  force  *.  This  is  a  moderate  *  H  f, 
computation  of  the  force  of  the  heart,  for  Borelli  effi-  Statical 
mates  it  at  180,000  pounds,  while  Keill  diminiflies  it  EJays, 
to  eight  ounces.  Senac  again,  from  having  obferved, vo1- 
that  if  a  weight  of  5c  pounds  be  attached  to  the  foot5, 
with  the  knee  of  that  fide  placed  over  the  oppofite 
knee,,  the  weight  will  be  railed  at  each  pulfation,  and 
allowing  for  the  diffance  at  which  the  weight  is  placed 
from  the  centre  of  motion,  computes  the  force  of  the 
heart  at  400  pounds  f .  Blumenbach  has  feen  the  blood  t  Trai^ 
projeded  from  the  carotid  of  an  adult  more  than  five  du  CcBUr' 
feet  J.  On  a  medium  calculation,  eftimating  the  quan- 1  InJHtv - 
tity  of  blood  contained  in  the  body  at  30  pounds,  the tlGncs 
number  of  pulfeticns  in  each  minute  at  75,  and  tbe^0^* 
quantity  of  blood  ejeded  from  the  fyffemic  ventricle  at 
each  contradion  at  two  ounces  and  2  half,  we  {hall  find 
that  the  whole  30  pounds  of  blood  will  be  carried 
through  the  whole  body  no  lefs  than  23  times  in  an 
hour,  or  the  circulation  will  be  completed  in  lefs  than 
three  minutes.  .  From  thefe  circumffances  we  muff  infer 
that  the  impelling  power  of  the  heart  is  very  great,  and 
fully  adequate  to  the  office  which  it  has  to  perform. 

Various  hypothefes  have  been  formed  to  explain  how 
the  heart  and  arteries  are  excited  to  motion,  but  our  li¬ 
mits  will  not  permit  us  to  detail  them.  Our  readers 
will  find  them  related  at  confiderable  length,  and  fully 
examined  in  the  Principes  de  PhyKo  logic  of  Dumas,  tom, 
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111.  p.  332—364.  The  general  opinion  at  prefent  en¬ 
tertained  on  this  fubjeCt  is,  that  the  heart  is  excited  to 
action  by  the  ftimulus  of  tlie  blood. 

2.  Although  it  is  more  than  probable  that  the  aCtion 
of  the  heart  is  the  principal  inffrunjent  in  carrying  on 
the  circulation,  there  can  be  no  doubt  that  the  arteries 
contribute  eflentially  to  this  office.  They  are  evidently 
mufcular,  and  are  poflefled  of  conftderable  irritability ; 
are  fupplied  with  numerous  nervous  filaments,  and  are 
nouriffied  by  fmall  arterial  branches,  commonly  called 
vafa  vaforum.  Nay,  we  know  that  they  are  fufceptible 
of  contraction  ;  for  when  we  divide  an  artery  in  the  liv¬ 
ing  body,  the  divided  extremities  gradually  con  trad, 
till,  if  the  animal  is  not  killed  by  the  experiment,  the 
aperture  is  at  length  obliterated  *.  Lallly,  there  have 
been  inftances  of  foetufes  without  a  heart ;  and  as  we 
muft  fuppofe  that,  during  the  life  of  the  foetus,  the  cir¬ 
culation  was  going  on,  it  is  a  natural  inference  that  this 
wras  chiefly  effe&ed  by  the  contraction  of  the  arteries, 
and  not  entirely  by  the  impelling  power  of  the  circulat¬ 
ing  fyftem  of  the  mother, 

3.  It  cannot  be  fuppofed  that  the  veins  have  any  im¬ 
mediate  aCtion  on  the  blood,  as  they  exhibit  no  circular 
fibres  like  the  arteries,  except  in  the  immediate  vicinity 
of  the  heart  ;  but  their  valvular  ftru&ure  muft  contri¬ 
bute  to  the  carrying  on  of  the  circulation,  from  the  op- 
pofition  it  gives  to  the  return  of  the  blood,  fo  that  what 
is  called  the  vis  a  ter  go,  or  impelling  power  from  be¬ 
hind,  aided  by  the  conical  lorm  of  the  veins,  may  have 
its  full  efFeCt. 

4.  That  the  aCtion  of  the  mufeles  has  confiderable  in¬ 
fluence  in  propelling  the  blood  towards  the  heart,  in 
thofe  veins  that  lie  in  their  neighbourhood,  is  evident 
from  the  effeCt  that  bodily  exercife  produces  in  accele¬ 
rating  the  circulation,  and  from  the  efficacy  of  friCtion 
in  removing  congeftions  of  blood  in  the  veins  of  the  ex¬ 
tremities,  and  in  the  more  familiar  inftance  of  promot¬ 
ing  the  fwelling  of  the  veins  of  the  arm  by  the  fame 
means  in  the  operation  of  bleeding. 

The  circulation  in  thofe  animals  whofe  ftruCfure  ap¬ 
proaches  to  that  of  man,  differs  little  from  what  is  above 
deferibed.  There  are  indeed  fome  peculiarities,  a  few 
of  wrhich  we  fhall  prefently  notice.  An  account  of  the 
circulation  in  the  cetacea  will  be  found  in  the  article 
CetologYj  N°  140 — 145,  that  of  the  reptiles  is  de¬ 
feribed  under  Erpetology,  page  309. 

The  mollufca  poffefs  an  evident  and  powerful  circula¬ 
tion.  Moft  of  them  have  a  Ample  heart,  eonftfting  of 
one  auricle  and  one  ventricle;  and  in  thefe  the  vena  cava 
performs  the  office  of  an  artery,  carrying  the  returning 
blood  to  the  gills,  whence  it  pafles  to  the  auricle,  and 
is  afterwards  thrown  into  the  aorta.  There  is  a  pecu¬ 
liarity  in  the  cuttle  fiffi,  which  has  a  heart  confiding  of 
three  ventricles,  without  any  part  that  can  properly  be 
called  an  auricle.  Two  of  the  ventricles  are  placed  at 
the  roots  of  the  two  bronchiae,  and  have  each  a  branch 
of  the  vena  cava,  by  which  they  receive  the  blood  from 
the  body,  and  propel  it  into  the  bronchiae.  The  re¬ 
turning  veins  open  into  the  middle  ventricle,  and  from 
this  the  aorta  proceeds. 

Some  of  the  vermes,  as  the  leech,  and  the  tribes  of 
the  naias ,  nere'is ,  and  aphroditce ,  and  fome  fpecies  of 
lumbricus ,  have  no  heart,  but  they  have  circulating  vef- 
fels  with  evident  contraction  and  dilatation. 

In  the  crujiacea ,  the  circulation  is  performed  by  a 
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Angle  ventricle,  expelling  the  blood  into  the  artexies  of  Of 
the  body,  and  receiving  it  again  after  it  has  palled  Circulation, 
through  the  gills,  in  a  manner  very  Amilar  to  the  circu-  '  v  M  t 
lation  of  Allies. 

There  is  no  circulation  in  infeCte;  but  thefe  animals  Can traft- 
have  running  along  the  back  a  membranous  tube,  in  and  di- 
which  alternate  contractions  and  dilatations  are  percep- 
ceptible.  This  tube,  however,  is  clofed  at  both  end$,mme  S* 
and  has  no  veflels  proceeding  from  it. 

From  the  refearches  which  evince  circulation  to  be  a  No  circula- 
fun&ion  fo  general  among  animals,  fome  are  difpofed  totion  in 
think  it  takes  place  in  all  living  bodies.  But  liotwith- Plailts> 
ftanding  the  fafliionable  language  of  circulating  fluids, 
of  veins,  arteries,  and  even  of  valves,  in  the  vegetable 
ftruChire  ;  yet  nothing  performing  the  office  of  a  heart, 
and  nothing  that  feems  to  conduCl  fluids  in  a  circular 
courfe,  has  been  found  in  plants.  In  the  vegetable 
kingdom,  the  chyle  is  diftributed  to  all  the  parts,  from 
the  numerous  veflels  which  convey  the  fap ;  and  thefe 
veflels,  being  Atted  by  their  ftruCture  to  carry  the  fap 
either  downwards  or  upwards,  from  the  branches  to  the 
roots,  or  from  the  roots  to  the  branches,  is  the  reafon 
why  plants  inverted  in  the  ground  will  fend  forth  roots 
from  the  place  of  their  branches,  and  fend  forth  branches 
from  the  place  of  their  roots.  Even  a  Amilar  diftribu-  4II 
tion  of  the  chyle  takes  place  in  fome  animals.  In  the  nor  in  fome 
human  tsenia,  in  the  fafciola  hepotica .  (fluke)  of  ffieep,  animal^ 
and  in  moft,  polypes,  the  chyle,  without  a  circulating 
fyftem,  is  conveyed  direCtiy  to  the  different  parts  from 
the  alimentary  canal. 

For  an  account  of  the  motion  of  fap  in  plants,  Fee 
Darwfln’s  Phytologia ,  a  paper  by  Mr  Knight  in  the 
Philofophical  TranfaBions  for  1801,  Wildenow’s  Prin¬ 
ciples  of  Botany ,  feCl.  276,  and  the  article  Plant  in 
this  Encyclopaedia. 

The  relations  that  fubflft  between  the  funCtion  of  cir-j^j^^ 
culation,  and  thofe  which  we  have  already  confldered,bemeet* 
are  very  important.  We  ffiall  begin  with  thofe  of  cir- circulation 
culation  and  fenfation.  That  the  functions  of  the  ner-*/^ 
vous  fyftem  muft  be  conflderably  influenced  by  the  cir-tumi 
culation  of  the  blood,  may  be  fuppofed  a  priori,  from 
the  large  quantity  of  blood  fent  to  the  head,  this  being, 
on  a  moderate  calculation,  about  one- tenth  of  the  whole. 

A  certain  quantity  of  blood  in  the  veflels  of  the  brain 
feems  eflential  to  the  due  performance  of  the  functions 
of  that  organ  ;  and  thofe  animals,  which,  like  man, 
have  the  blood  fent  in  greateft  quantity,  and  with  great- 
eft  impulfe,  feem  to  poffefs  the  faculties  of  the  brain  in 
the  greateft  perfection,  wffiile  thofe  in  whom  the  mo¬ 
tions  of  the  blood  towards  the  head  is  much  retarded, 
as  in  the  flieep  and  cow,  are  remarkable  for  mildnefs 
and  ftupidity.  When,  however,  the  quantity  of  blood 
becomes  too  great,  or  its  impetus  too  violent,  the  facul¬ 
ties  of  the  brain  are  impaired,  or  altogether  deftroyed* 

No  man,  and  very  few  other  animals,  can  remain  fuf- 
pended  with  the  head  downwards  for  any  long  time, 
without  dangerous,  and  commonly  fatal  confequences. 

The  bat,  indeed,  is  a  remarkable  exception  to  this  rule, 
for  this  animal  can  hang  by  its  hinder  feet  for  days  or 
weeks  together,  with  perfeCl  fafety,  a  circumftance  that 
may  be  accounted  for  from  the  very  fmall  quantity  of 
blood  contained  in  its  circulating  veflels.  Again,  the 
brain  exerts  an  evident  influence  on  the  circulation.  It 
is  well  known  how  much  the  aCtion  of  the  heart  and  ar-  ^ 
teries  is  quickened,  impeded,  or  rendered  irregular,  by 

the 


2T3 

Relations 

between 

circulation 


Chip.  VII.  P  H  Y  S  I 

.  of .  the  paiTions  of  the  mind.  Cafes  are  recorded  in  which 
thefe  paffions,  carried  to  excefs,  have  altogether  hopped 
~  the  circulation,  and  produced  infiant  death.  Fainting 
is  often  brought  on  by  the  fight  of  a  difgufiing  or  terri¬ 
fying  objed,  or  by  the  odour  of  perfumes,  or  of  fub- 
llancts  to  which  the  perfon  has  a  particular  antipathy. 
The  fympathy  between  the  heart  and  the  nervous  fy- 
hem  is  farther  ihown  by  the  violent  pain  below  the 
Merman,  and  fometimes  in  the  arm,  in  cafes  of  organic 
difeafe  of  the  heart. 

The  circulation  is  even  affeded  by  intenfe  thought  ; 
and  we  have  heard  of  a  bleeding  from  the  nofe  being 
brought  on  by  long  and  deep  fludy,  while  the  body  was 
in  a  reclining  poffure,  namely  in  bed. 

The  fuudions  of  circulation  and  motion  are  intimate- 
circulation  ^  fe^ated*  1S  Scarcely  neceflary  to  notice  the  accele- 
and  motion.  rati°n  °f  pulfe,  in  confequence  of  exercife  and  la¬ 

bour,  or  to  remark  that  in  indolent  and  fedentary  people 
the  circulation  is  generally  flow  and  languid.  In  gene¬ 
ral,  too,  the  blood  circulates  with  moft  rapidity  in  thofe 
animals  who  are  tormed  for  quick  motion,  though  the 
in  fiance  above  quoted,  of  the  bat,  fhows  that  the  quick- 
nefs  of  motion  does  not  depend  on  the  quantity  of  blood. 
Several  curious  anatomical  fads  have  rendered  it  proba¬ 
ble,  that  the  produdion  of  quick  or  flow  motion  depends 
.in  a  great  meafure  on  the  mode  in  which  the  arterial 
branches  are  distributed  to  the  moving  organs.  The 
arterial  branches  that  fupply  the  organs  of  voluntary 
motion,  are  divided  in  iuch  a  manner  as  to  impede  the 
motion  of  the  blood  towards  thefe  organs  as  little  as  pof- 
fible  :  their  ramifications  are  therefore  few,  and  they  go 
off  from  the  trunk  at  very  acute  angles  ;  whereas  thofe 
that  fupply  the  vifeera  are  at  nearly  right  angles,  are 
often  tortuous,  and  are  otherwife  fo  conflruded  as  fre¬ 
quently  to  impede  the  flow  of  blood.  Phyfiologids  have 
even  explained  the  greater  power  that  is  generally  found 
in  the  right  arm,  and  the  greater  readinefs  with  which 
mofi  people  ufe  that  arm,  by  the  manner  in  which  the 
right  fubclavian  artery  comes  off  from  the  aorta.  This 
indeed  we  are  difpofed  to  confider  as  fanciful,  and  to 
attribute  the  more  ready  ufe  of  the  right  arm  folely  to 
-habit  and  early  inftrudion  not  to  employ  the  left. 

In  fome  animals  that  are  remarkable  for  flownefs  of 
motion,  as  the  lemur  tardigradvs,  or  flow  lemur,  and 
the  bradypu s  trida&ylus ,  or  common  floth,  there  is  a 
curious  conftru&ion  of  the  arteries  that  are  diftributed 
to  the  limbs  of  thefe  ilow-moting  animals,  which  muff 
have  the  effeft  of  breaking  the  force,  and  impeding  the 
velocity  of  the  blood  towards  thefe  limbs.  In  the  lemur 
tardigradvs,  a  fpecimen  of  which  was  differed  by  Mr 
Carlifle,  it  was  found  that  the  fubclavian  artery  and  the 
external  iliac  were,  foon  after  rifing  from  the  general 
trunk,  divided  into  a  great  number  of  equal-fized  cylin¬ 
ders  furrounding  -the  principal  artery,  now  diminifhed 
to  a  very  finall  fize,  and  that  each  of  thefe  branches 
was  fent  to  each  of  the  principal  muffles  of  the  limbs, 
while  the  other  arteries  that  fupplied  the  other  parts  of 
the  limbs  were  divided  in  the  ufual  arborefeent  form. 
Struck  with  this  appearance,  Dr  Shaw  and  Mr  Carlifle 
afterwards  examined  feveral  fpecimens  of  the  floth,  and 
found  a  fimilar  conformation,  while  in  other  fpecies  of 
bradypus,  not  remarkable  for  flow  motion,  no  fuch  ap¬ 
pearance  took  place  *  Fig.  5.  &  6.  Plate  CCCCXVIII. 
reprefent  the  divifion  of  the  arteries  in  the  flow  lemur 
above'deferibed. 
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The  relations  between  the  circulating  and  digeffive  Of 
organs  are  proved  by  the  fudden  acceleration  of  the  pulfe  Circulation 
from  ftimuli  received  into  the  ffomach  ;  from  the  dimi-  '  * 

nifhed  circulation  or  hidden  ceffation  of  the  heart’s  mo-  Relations 
tion  from  powerful  fedatives  received  into  the  fame  or-  of  circula- 
gan,  efpecially  the  primus  lauro-cerafus  ;  from  the  irre-Tjn 
gularity  produced  in  the  circulation  in  confequence  0fdiSeft*on* 
fyfPepfiai  an^  many  other  confiderations.  2i 6 

I  hat  there  is  an  intimate  relation  between  circulation  Relation  of 
and  abforption,  cannot  be  doubted,  though  the  nature CIrcuIation 
and  effeds  of  this  relation  are  not  yet  well  underffood.  abforp~ 
We  know  that  the  veffels  fympathize  with  theabfor-100 
bents  in  their  activity  or  languor  ;  that  when  the  abfor- 
bents  are  languid  in  their  adion,  the  blood-veffels,  ef- 
pecialiy  the  exhalants,  are  in  a  feeble  or  relaxed  hate, 
and  that  the  abforbenis  are  often  roufed  to  greater  ac¬ 
tion  by  remedies  that  firff  ad  on  the  circulation.  2I? 

Numerous  experiments  have  ihown  how  much  theA&ionof 
colour  and  confidence  of  the  blood  are  altered  by  the  Te  veffels 
mere  adion  of  the  veffels ;  and  this  difeovery  has  ena-  th,e 
bled  us  to  conjecture  with  more  probability  than  we  did  bi°°  * 
formerly,  why  in  infants  and  phlegmatic  perfons  the 
blood  is  paler,  in  the  choleric  more  yellow,  and  in  the 
fanguine  of  vermilion  red.  It  explains  likewife  in  fome 
meafure,  why  the  blood  varies  in  the  fame  individual, 
not  only  with  regard  to  the  date  of  health,  but  likewife 
at  the  fame  inffant  ;  and  why  the  blood  which  circulates 
through  the  veins  has  not  the  fame  intenfity  of  colour, 
nor  the  fame  confidence,  as  that  of  the  arteries;  and  why 
the  blood  which  flows  through  the  organs  of  the  bread 
differs  from  that  which  paffes  languidly  through  the  vif¬ 
eera  of  the  lower  belly.  1  his  power  of  the  veffels  over 
the  blood  will  bring  us  alfo  to  the  true  caufe  why  the 
veffels  vary  in  the  denfity  of  their  coats  and  in  their  dia¬ 
meters  ;  why  they  are  fometimes  convoluted  in  a  gland, 
and  why  they  fometimes  depofit  their  contents  in  a  fol¬ 
licle  ;  why  they  aie  fometimes  of  a  fpirai  form;  why 
the  branches  drike  off  at  various  angles  ;  why  they  are 
varioufly  anaffomofed  ;  why  they  fometimes  carry  the 
blood  with  difpatch,  and  fometimes  flowly  through  a 
thoufand  windings.  By  thefe  means  their  a&ion  is  va¬ 
ried,  and  the  blood  prepared  numerous  ways  to  anfwer 
the  ends. of  nutrition  and  fecretion. 

On  the  varieties  of  the  pulfe,  and  the  morbid  affec¬ 
tions  of  circulation,  fee  Medicine,  N°  96 — 104. 

Chap.  VIII.  Of  Refpiration. 

While  the  fluids  are  palling  through  the  body,  by  NTeceffity 
what  is  called  the  greater  circulation,  they  give  out  cer-  of  refpira- 
tain  parts  or  principles,  partly  for  the  purpofe  of  nutri-  t*ori* 
tion,  and  partly  to  free  the  fyflem  from  noxious  mat¬ 
ters.  In  order  to  regain  fome  of  the  principles  which 
they  have  lod,  it  is  neceflary  that  they  fhould  be  expof- 
ed  to  the  influence  of  atmofpheric  air  ;  for  which  pur- 
pole  they  are  made  to  pafs  through  appropriate  organs, 
which,  as  we  have  already  obferved,  are  in  general  ei¬ 
ther  lungs  or  gills.  The  a&ion  by  which  the  fluids  and 
the  air  are  made  to  a6t  on  each  other,  is  called  refpira¬ 
tion,  and  confifls  of  two  kinds,  infpiration,  by  which  the 
air  is  received  into  the  body,  and  expiration ,  by  which 
it  is  again  thrown  out. 

So  ciiential  is  refpiration  to  the  fydem,  that  fnails, 
chameleons,  and  fome  other  animals,  can  live  for  >ears, 
without  any  apparent  nourifhment,  provided  they  be  not 
3  ft  excluded 
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excluded  from  air.  We  have  feen  a  chameleon  that 
^  lived,  and  was  vigorous,  for  22  months,  without  any 
food,  and  which  might  have  continued  to  live  much 
longer,  but  for  an  unfortunate  bruife  by  a  fall. 

Other  phenomena  equally  demonftrate  the  importance 
of  air  to  the  living  body.  The  frog  leaps  away  wanting 
its  heart  j  it  furvives  the  lofs  of  the  greateft  part  of  its 
fpinal  marrow  j  without  its  head,  it  lives  for  fome 
days,  and  its  heart  continues  to  circulate  its  blood.  Bo- 
relli  found,  that  eels  and  ferpents,  though  their  bodies 
be  opened,  and  the  whole  of  their  bowels  be  taken  out, 
are  able  to  move  for  a  day  after,  and  yet,  in  all  thefe 
animals,  the  life  is  obferved  to  be  fuddenly  extinguifhed 
when  the  all- vivifying  air  is  excluded.  Even  the  fmall- 
eft  infect  has  died,  and  the  plant  loft  its  vegetative 
power,  when  retained  for  any  confiderable  time  in  a 
vacuum.  Fifhes  themfelves,  when  placed  under  an  ex- 
haufted  receiver,  have  ftarted  anxioufly  to  the  furface 

the  water  in  queft  of  frefh  air  \  and  finding  none, 
have  funk  to  the  bottom  and  expired  in  convulfions. 
It  will  prefently  appear  that  this  neceflity  of  air  to  life 
is  general  in  all  the  claffes  of  organized  beings  (k). 

The  organs  of  refpiration  belonging  to  the  human  fy- 
ftem,  viz.  the  larynx ,  windpipe,  lungs,  diaphragm,  ribs, 
and  numerous  mufcles,  have  been  fufficiently  defcribed 
in  various  parts  of  the  article  Anatomy  ;  and  fome 
account  of  thefe  organs  in  the  inferior  animals  has  been 
given  in  the  fecond  part  of  that  article,  N°  155,  156, 
206,  208,  271 — 274,  and  in  the  articles  Cetology, 
Erpetology,  and  Ichthyology.  For  a  more  com¬ 
plete  account  of  the  refpiratory  organs  in  the  inferior 
animals,  the  reader  is  referred  to  Cuvier’s  Lepons  d’ Ana¬ 
tomic  Comparer ,  Le^.J  xxvi.  et  xxvii.  and  to  Blumen- 
bach’s  Comparative  Anatomy ,  chap.  xiv.  and  xv. 

In  examining  the  function  of  refpiration  in  -warm¬ 
blooded  animals,  two  circumftances  are  principally  to 
be  conlidered  ;  the  mechanifm  of  refpiration,  or  the  me¬ 
chanical  means  by  which  the  organs  are  enabled  to  re¬ 
ceive  and  expel  the  air,  and  the  effedls  produced  by  re¬ 
fpiration  on  the  circulating  fluids,  and  on  the  fyftem  at 
large.  Our  principal  object  in  this  article  is  briefly  to 
explain  the  mechanifm  of  refpiration  *,  to  notice  the  ef¬ 
fects  produced  on  the  air  by  the  refpiration  of  different 
animals,  wTith  the  effedls  produced  on  them,  and  the  re¬ 
lations  that  take  place  between  refpiration  and  the  pre¬ 
ceding  fundlions  of  fenfation,  motion,  digeftion,  and 
circulation. 

In  order  to  make  an  infpiration,  the  intercoftal  muf¬ 
cles,  and  the  mufcular  fibres  of  the  diaphragm,  are 
thrown  into  contradlion,  while  at  the  fame  time  the  ab¬ 
dominal  mufcles,  and  the  mufcular  fibres  of  the  wind¬ 
pipe,  are  relaxed.  By  thefe  means  the  diaphragm  being 
drawn  towards  the  facrum ,  and  rendered  lefs  convex 
towards  the  cheft,  and  the  ribs  being  draw*n  upwards 
(or  forwards  in  quadrupeds),  the  cavity  of  the  cheft  is 
enlarged,  and  the  air  remaining  in  the  lungs  being  ra- 
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refied,  the  external  air  rufhes  in  through  the  windpipe  Of 
by  its  otvn  gravity,  and  diftends  the  lungs.  In  making  Refpiration. 
what  is  called  a  very  deep  infpiration,  other  mufcles  * 
that  are  conned! ed  with  the  atlantal  ribs,  viz.  thofe 
called  fcaleni ,  trape%ii ,  cervicales  defcendentes ,  ferrati 
fuperiores ,  and  pedloral  mufcles,  aftift  to  elevate  the 
ribs  more  than  in  an  ordinary  infpiration.  By  the  ac¬ 
tion  of  the  intercoftal  mufcles  the  ribs  are  drawn  atlan - 
tad  (upwards  in  man,  and  forwards  in  quadrupeds),  be? 
caufe  the  moft  atlantal  rib  on  each  fide  of  the  thorax  is 
fixed,  and  therefore  all  the  other  ribs  are  drawa  towards 
it ;  and  they  are  alfo  drawn  peripherad  (outwards),  be- 
caufe  their  greater  curvature  is  in  the  diredlion  of  the 
facrum ,  and  becaufe  they  turn  on  their  vertebral  extre¬ 
mities  as  on  a  fulcrum. 

In  order  to  make  an  expiration,  the  abdominal  muf¬ 
cles,  and  the  mufcular  fibres  of  the  windpipe,  are  con- 
tradled,  while  the  intercoftal  mufcles,  and  the  mufcular 
fibres  of  the  diaphragm  are  at  the  fame  time  relaxed. 

By  thefe  means,  aided  by  the  elafticity  of  the  cartilages 
of  the  ribs,  and  perhaps  of  the  mediaftinum,  the  ribs  are 
drawn  facrad  (towards  the  facrum),  while  the  dia¬ 
phragm,  partly  by  its  owm  mufcular  adhon,  and  partly 
in  confequence  of  the  preflure  of  the  bowrels,  is  rendered 
convex  towards  the  cheft.  Thus,  this  cavity  is  confi- 
derably  diminifhed,  the  lungs  are  comprefled,  and  part 
of  the  air  is  expelled  through  the  wdndpipe.  In  making 
a  ftrong  expiration,  little  more  is  neceffary  than  a  more 
powerful  contradlion  of  the  abdominal  mufcles.  22, 

The  mechanifm  of  refpiration  in  mammalia  is  fo  fi- in  other 
milar  to  that  of  man,  that  v7e  need  not  enter  into  it^animab. 
that  of  cetacea  has  bt  en  fufficiently  explained  under  Ce- 
tology,  N°  146 — 1 51  ;  that  of  birds  may  be  gather¬ 
ed  from  -what  has  been  laid  on  their  ftrudfure,  in  the 
comparative  part  of  Anatomy,  N°  27  and  in  ORNI¬ 
THOLOGY,  N°37',  that  of  reptiles  has  been  fully  ex¬ 
plained  under  Erpetology,  page  3 1 1  *,  and  that  of 
fifhes  under  Ichthyology,  page  73.  The  mechanifm 
of  this  fundlion  in  the  claffes  of  animals  below  thefe  is 
fo  fimple,  that  a  confideration  of  it  is  unneceffary.  In 
infedls  the  air  enters  the  numerous  ramifications  of  the  - 
trachea ;  is  carried  by  them  into  every  part  of  the  bo¬ 
dy,  and  is  then  returned  by  the  fame  paffages.  In  fome 
of  the  mollufca,  refpiration  proceeds  in  a  fimilar  man¬ 
ner,  by  the  ramifications  of  the  pulmonary  veffels  that 
enter  by  the  neck  ;  but  in  moft  of  thefe,  and  in  all  the 
Weft  tribes,  fuch  as  worms  and  zoophytes,  refpiration 
feems  to  be  carried  on  entirely  by  the  pores  of  the 

fkin.  #  223 

Many  attempts  have  been  made  to  afcertain  the  quan-  Quantity  of 
tity  of  air  received  and  emitted  in  a  fmgle  infpiration  or  air  received 
expiration.  See  CHEMISTRY,  N°  2535.  This  point  emit> 
is  not  yet  fully  afeertained,  but  we  may  probably  efti-  ‘ 
mate  the  quantity  expelled  by  each  ordinary  exfpiration 
at  one-feventh  part  of  the  whole  contents  of  the  lungs, 
and  that  of  the  moft  violent  expiration  at  about  four- 

fevenths 


(k)  It  was  long  ago  obferved  by  Pliny,  that  if  the  bodies  of  infedls  are  befmeared  with  oil,  they  foon  perifh  : 
«  oleo  illito  infe&a  omnia  exanimantur .”  The  fame  obfervation  was  afterwards  made  by  Ray,  who  explained  it  by 
ftiowing  that  in  this  way  the  pores  through  which  the  animals  breathe  are  flopped.  Mayow  alfo  found,  that  if  the 
©il  be  applied  only  to  fome  of  thefe  pores,  the  neighbouring  parts  become  paralytic,  while  the  reft  of  the  body  con¬ 
tinued  found.  See  Ray’s  Wifdom  of  God,  and  Mayow’s  Trafiatus. 
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Of  fevenths  of  that  quantity  *,  or  that  the  medium  quantity 
Hefpiration.  Gf  aJr  confumed  during  a  common  infpiration  or  expira- 
tion  is  about  40  cubic  inches  *. 

Another  circumftance  refpecling  the  mechanifm  of 
refpi ration  merits  notice,  viz.  the  ordinary  number  of 
refpirations  made  in  a  minute  by  a  healthy  perfon.  This 
varies  confiderably  in  different  fubjedls,  being  in  gene- 

.  "  Dr 
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refpirations  Hales  eftimated  the  number  of  20  in  a  minute  j  the 
in  a  mi-  fubjedl  of  Dr  Menzies*  experiments  refpired  only  14 
*ute*  times  in  the  fame  period,  while  Mr  Davy  reckons  his 
refpirations  at  between  26  and  27  \  the  fubjedl  of  the 
experiments  made  by  Meffrs  Allen  and  Pepys,  breathed 
about  19  times  in  a  minute,  and  with  this  Dr  Thom¬ 
fon ’s  experience  agrees.  The  average  of  all  thefe  is 
about  20,  which  we  may  probably  confider  as  a  tolera¬ 
bly  juft  eftimate.  Much,  however,  will  depend  on  the 
circumftances  in  which  the  perfon  is  placed  \  on  his 
habits  of  activity  or  indolence,  of  temperance  or  in- 
temperance  5  on  the  ftate  of  the  atmofphere,  &c. 
Experimen-  The  chemical  changes  produced  on  the  air  by  the 
tal  writers  refpiraticn  of  animals  have  been  deferibed,  fo  far  as 
on  refpira-  were  t]len  known?  under  CHEMISTRY,  N°  2536. 

Since  that  article  wras  written,  however,  feveral  valu¬ 
able  obftrvations  have  been  publifhed,  and  the  moft  im¬ 
portant  of  thefe  rauft  be  here  noticed  ;  but  as  we  can¬ 
not,  in  this  place,  give  any  thing  more  than  a  fummary 
(ketch  of  thefe  obfervations,  we  (hall  here  enumerate 
the  principal  works  that  have  appeared  on  this  experi¬ 
mental  part  of  our  fubjedl.  The  chemical  phyfiologifts 
who  have  been  moft  confpicuous  in  thefe  refearches  are, 
Mayow  (in  his  TraBatus  de  Refpiratione ,  or  the  Anahj - 
fis  of  his  works  by  Beddces)  ;  Prieftley  ( Experiments 
and  Obfervations  on  Air);  Lavoifier  ( Trnite  Elemen- 
taire  de  Ckimie ,  Phyfical  and  Chemical  Effays ,  and  a 
work  on  Atmofpheric  Air)  ;  Goodwyn  (On  the  Connec¬ 
tion  of  Life  with  Refpiration  )  ,*  Coleman  ( On  Suspend¬ 
ed  Refpiration  )  ;  Menzles  ( On  Refpiration)  ;  Spallanza¬ 
ni  ( Memoir es  fur  la  Refpiration ,  tranflated  into  French 
by  Senebier,  and  fince  into  Englilh,  2nd.  Rapports  de 
l' Air  avec  les  Etres  O^ganifes,  &c.  alfo  colledled  by  Se¬ 
nebier)  5  Davy  (Refearches  Plnlof opine  a  l  and  Chemical , 
into  the  Nature  of  Nitrous  Oxide ;  Ellis  ( Inquiry  into 
the  EffeBs  produced  on  Atmofpheric  Air  by  Refpiration), 
and  Allen  and  Pepys  (Philofophical  TranfaBions,  1808, 
Part  II.  or  Phil.  Mag .  vol.  xxxii.J.  Moft  of  the  facts 
obferved  by  thefe  experimentalifts,  except  thofe  of  the 
three  laft  mentioned,  have  been  colledled  by  Dr  Bo¬ 
llock,  in  his  Effay  on  Refpiration ,  by  Dr  Thomfon  in 
his  Syflem  of  Chemiflry ,  vol.  v.  third  edition,  and  by 
Mr  Johnfon  in  his  Animal  Chemiflry ,  vol.  iii. 

Afcertained  The  following  changes  produced  on  air  that  has  been 
changes  on  refpired  by  warm-blooded  animals,  feem  to  have  been 
refpired  a:r.£ujjy  afcertained  ;  viz.  I.  That  the  refpired  air  general¬ 
ly  fuffers  a  fenfible  diminution  of  bulk  ;  2.  That  it  lofes 
a  part  of  its  oxygenous  portion  5  3.  That  it  acquires  an 
additional  quantity  of  carbonic  acid  gas  ;  4.  That  it  is 
charged  with  watery  vapour.  We  (hall  refume  thefe 
fadls,  and  confider  the  additional  information  which  has 
been  acquired  refpedling  them  fmee  the  publication  of 
our  article  Chemistry. 

1 .  Atmofpheric  air  generally  fuffers ,  by  the  refpiration 
of  warm-blooded  animals ,  a  fenfible  diminution  in  its 
bulk. — The  refults  of  the  experiments  made  by  different 
cheraifts  on  the  diminifhed  volume  of  refpired  air,  are 
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exceedingly  various.  Mr  Davy  makes  the  diminution  Of 
amount  to  one-eighteenth  f  of  the  whole  air  infpired  }  ^efpimioiY. 
Lavoifier  and  Goodwyn  eftimate  it  at  no  more  than  ~  v~ 
one-fixtieth  J,  and  Dr  Bollock  fo  low  as  one-eightieth  |j,  \  ReJcarch- 
while  Crawford  and  fome  later  experimentalifts  could  C^BoJlock 
perceive  no  diminution.  Dr  Thomfon  Hates  the  re-  on  Refpi - 
fults  of  his  experiments  upon  this  fabjedl  to  be,  that  in  ratieu, 
fome  cafes  he  could  perceive  no  diminution  at  all,  while  P'^7* 
in  others  it  was  perceptible.  It  was  greatell  when  the  *  ^ 

animal  was  taken  out  repeatedly  during  the  experiment, 
or  wrhen  he  employed  air  purer  than  that  of  the  atmo- 
fpliere.  He  is  difpofed  to  confider-  the  diminution  as 
accidental,  and  as  owing  to  fome  abforption  of  air,  al¬ 
together  independent  of  refpiration,  and  exceedingly 
various  in  different  circumftances  In  the  expen-  {  Syflem  of 
ments  of  Meftieurs  Allen  and  Pepys,  the  general  ave-Cbefn.xhiid 
rage  of  the  deficiency  in  the  total  amount  of  common  et*11:* vo*’  v* 
air  infpired,  appeared  to  be  very  fmall,  amounting  toP’ 
about  fix  parts  in  iooo,  and  they  are  inclined  to  attri-  # 
bule  it,  in  a  great  meafure  to  the  difficulty  of  exhauft-^,  * 
ing  the  lungs  fo  completely  after  an  experiment  as  be- vol.  xxxii. 
fore  it*.  #  ^  22s 

2.  Atmofpheric  air ,  by  the  refpiration  of  warm-blooded  Part  of  its 
animals ,  lofes  a  part  of  its  oxygen. — From  a  ccmparifon  oxygen  ab- 
of  the  experiments  of  Mr  Davy,  with  thofe  made  byftraC^* 
Lavoifier  juft  before  his  death,  Dr  Thomfon  eftimates 

the  quantity  of  oxygen  confumed  in  a  minute,  by  refpi¬ 
ration,  at  31.6  cubic  inches,  making  in  24  hours 
45,504  cubic  inches  ;  and  he  concludes  that  in  a  day  a 
man  confumes  rather  more  than  25  cubic  feet  of  oxy-  f  Syflem  of 
gen,  and  that  he  renders  unfit  in  the  fame  time,  for  Chemiflry, 
fupporting  combuftion  and  refpiration,  no  lefs  than  i25voi*v* 
cubic  feet  of  airf.  P* 

3.  Atmofpheric  air  acquires,  by  refpiratioTi,  an  Carbonic 
tiGnal  quantity  of  carbonic  acid  gas.-— The  opinion  ofacidgasac- 
Dr  Menzies,  that  the  bulk  of  carbonic  acid  gas  pro-quirech 
duced  by  refpiration,  is  precifelv  equal  to  that  of  the 
oxygen  loll,  appears  nowr  to  be  fully  confirmed.  In  Mr 
Davy’s  experiments  they  correfponded  very  nearly  J,  ^  Refearc^m 
and  in  thofe  of  Mr  Dalton  and  Dr  Thomfon,  they  cor-^’  ^ 
refponded  exadlly.  The  latter  chemift  found,  on  the 

whole,  that  the  bulk  of  oxygen  which  difappeared  was 
fomewkat  greater  than  that  of  the  carbonic  acid  gene¬ 
rated  *,  but  the  difference  varied  confiderably,  and  kept 
pace  with  the  diminution  of  the  bulk  of  air  refpired. 

Hence  he  confiders  it  as  owring  to  the  abftra£lion  of 
part  of  the  air  by  fome  other  way  than  refpiration,  and 
allowing  for  this  abftra£tion,  he  has  no  doubt  that  the 
bulk  of  the  carbonic  acid  formed  is  precifely  equal  to 
that  of  the  oxygen  that  has  difappeared.  Fie  is  difpof¬ 
ed  to  confider  the  abfolute  quantity  of  carbonic  acid  ge¬ 
nerated  in  24  hours,  as  fomething  lefs  than  40,000  cu¬ 
bic  inches  on  an  average  ||.  The  following  refults  ofll  Syflem 
the  experiments  made  by  Meftieurs  Allen  and  Pepys,  as 
thefe  were  made  on  a  large  fcale,  may  be  conlidered  asV°*  '* 
quite  fatisfadlory  on  this  head.  1.  It  appears  that  the  P*  7 
quantity  of  carbonic  acid  gas  emitted  is  exadlly  equal, 
bulk  for  bulk,  to  the  oxygen  confumed.  2.  Atmo¬ 
fpheric  air  once  entering  the  lungs,  returns  charged 
with  from  8  to  8.5  per  cent,  carbonic  acid  gas,  and 
when  the  contadls  are  repeated  almoft  as  frequently  as 
poffible,  only  10  per  cent,  is  emitted.  When  the  in- 
Ipirations  and  expirations  are  more  rapid  than  ufual,  a 
larger  quantity  of  carbonic  acid  is  emitted  in  a  given 
time  ;  but  the  proportion  is  nearly  the  fame,  or  about 
3  R  2  eight 
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.  9*  .  eight  per  cent.  The  proportions  of  carbonic  acid  gas, 
Reipiration. jn  an(j  |a^.  portions  of  a  deep  infpiralion,  differ 

as  widely  as  from  3.5  to  9.5  per  cent.  3.  It  appears 
that  a  middle-fized  man,  aged  about  38  years,  and 
whofe  pulfe  is  70  on  an  average,  gives  off  302  cubic 
inches  of  carbonic  acid  gas  from  his  lungs  in  1 1  mi¬ 
nutes  3  and  fuppofing  the  produdlion  uniform  for  24 
hours,  the  total  quantity  in  that  period  would  be  39534 
cubic  inches,  (agreeing  almoji  exa&hj  with  Dr  Thom - 
fan's  ejhmate )  weighing  18,683  grains,  the  carbone  in 
which  is  5363  grains,  or  rather  more  than  11  ounces 
troy  5  the  oxygen  confumcd  in  the  fame  time  will  be 
equal  in  volume  to  the  carbonic  acid  gas  3  but  it  is  evi¬ 
dent,  that  the  quantity  of  carbonic  acid  gas  emitted  in 
a  given  time,  muff  depend  very  much  upon  the  circum- 
flances  under  which  refpiration  is  performed  3  and  here 
it  may  be  proper  to  notice,  that  all  thefe  experiments 
were  made  between  breakfaft  and  dinner.  4.  A  larger 
proportion  of  carbonic  acid  gas  is  formed  by  the  hu¬ 
man  fubje£t,  from  oxygen  than  from  atmofpheric 
air 

4.  Atmofpheric  air  returns  from  the  lungs  charged 
with  aqueous  vapour. — Of  this  circumlfance  there  is  no 
doubt,  but  the  quantity  of  water  contained  in  the  expired 
air,  and  the  fources  from  which  it  is  derived,  are  hill  in 
difpute.  Dr  Thomfon  eilimates  the  former  at  about  19 
ounces  per  day  3  but  he  does  not  lay  much  ftrefs  on  the 
refults  of  his  own  experiments,  as  they  were  not  fuffi- 
c/ently  varied  to  give  a  fair  average.  As  to  the  fources 
of  this  watery  vapour,  it  has  been  generally  fuppofed, 
that  the  'water  is  formed  in  the  lungs  by  a  combination 
of  part  of  the  oxygen  confumed  with  hydrogen  evolved 
from  the  venous  blood.  This,  however,  is  mere  hypo¬ 
thecs.  It  has  not  been  proved  that  hydrogen *is  evolved 
from  the  blood  3  and  as  the  quantity  of  oxygen  con- 
fumed  appears  to  be  taken  up  in  forming  the  carbonic 
acid  gas  that  is  expired,  there  is  none  left  to  form  wa¬ 
ter.  No  hydrogen,  or  any  other  gas,  except  carbonic 
acid  and  azotic  gas,  appear  to  be  evolved  during  the 
procefs  of  refpiration  f . 

There  is  another  change  fuppofed  by  mod;  chemical 
phyfiologifls,  to  be  produced  on  the  air  by  refpiration, 
namely  the  lofs  of  part  of  its  azote  3  but  this  is  If  ill  dis¬ 
puted.  Dr  Bollock  concludes  it  to  be  probable,  that 
a  fmall  portion  of  azote  is  loll,  which  he  eilimates  on 
an  average  at  of  the  air  refpired,  making  in  24 
EJfays  on  hours,  about  4.5  ounces,  or  four  cubic  feet  J.  Mr 
Kefpira -  Davy  found  the  confumption  of  azote  to  amount  to 
\°Refearch  aljout  one  Seventh  of  that  of  oxygen  ||  3  and  fome  late 
p#  ^3.  experiments  of  Dr  Henderfon  afford  a  limilar  refult, 

$  Nicholf.  though  in  thefe  the  proportion  is  rather  lefs  Dr 
Jour.  8 vo.  Thomfon  alfo  found  a  lofs  of  azote,  but  it  was  extreme¬ 
ly  inconllant,  fometimes  being  fcarcely  perceptible,  at 
others  confiderable.  It  kept  pace  with  the  diminution 
of  the  bulk  of  the  air  refpired,  and  with  the  difference 
between  the  bulk  of  the  oxygen  confumed,  and  the  car¬ 
bonic  acid  formed.  He  conceives  that  a  portion  of  the 
air  refpired  difappears  without  undergoing  any  change, 
and  that  this  portion  occafions  the  diminution  of  the 
azote,  ahd  the  difference  between  the  bulk  of  the  car¬ 
bonic  acid  formed,  and  that  of  the  oxygen  confumed. 
He  thinks  it  conceivable,  that  the  difappearing  of  fuch 
a  portion  may  be  confined  to  the  unnatural  circumftan- 
ces  occafioned  by  the  experiment ;  that  the  difficulty  of 
throwing  out  the  air  from  the  lungs  in  thefe  circumftan- 
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ces,  may  be  fuch  as  to  induce  abforbents  to  adl,  and  Of 
remove  a  portion  which  in  the  ordinary  Hate  of  the  ^fphation. 
lungs  would  have  been  thrown  out  by  expiration 

Experiments  011  the  changes  produced  on  atmofphe-  cknn. 
ric  air  and  oxygenous  gas,  by  the  relpiration  of  the  in  vol.  v. 
ferior  animals,  have  been  made  chiefly  by  Vauquelin,P*  73s- 
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Spallanzani,  and  Mr  Davy,  and  fome  of  them  hau 
repeated  and  varied  by  Mr  D.  Ellis.  From  all  thefe  Jhe  air  by 
experiments  we  find,  that,  by  the  refpiration  of  amphi-  the  refinra- 
bia,  of  fifties,  of  infedls,  of  mollufca,  and  cf  worms,  the*  on  pf  the 
air  in  which  they  have  been  confined  fullers  changes illferlor  anu 
analogous  to  thole  produced  in  it  by  the  refpiration  of  ma's* 
the  warm-blooded  animals  3  that  the  oxygenous  part  is 
diminiihed,  and  that  this  diminution  is  moit  complete 
when  infects  and  worms  have  been  confined  in  it  3  that 
carbonic  acid  gas  is  in  all  cafes  produced,  but  that  the 
quantity  produced  varies  in  different  animals,  that  fifties 
live  for  the  ihortell  time,  and  amphibia  and  worms  for 
the  longeft,  when  confined  in  a  certain  quantity. 

From  the  lateft  experiments  made  by  Spallanzani, 
on  the  effecls  both  of  living  and  dead  animals,  on  at¬ 
mofpheric  air,  as  collected  by  Senebier,  that  experimeri- 
talifl  has  drawn  the  following  conclufions.  1 .  In  begin¬ 
ning  with  worms,  and  rifing  up  to  man,  there  is  no  Ipe- 
cies  of  animal  which  does  not  deftroy  the  oxygen  of  the 
atmofphere  after  death,  and  deftroy  it  entirely  if  it  be 
kept  inclofed  in  it,  provided  the  quantity  be  not  too 
great  in  proportion  to  the  fize  of  the  animal  3  becaufe  a 
confiderable  time  is  required  when  the  volume  of  air 
is  large,  and  a  lefs  time  when  the  quantity  is  fmall. 

2.  This  deflrudlion  of  oxygen  by  dead  animals,  is  un¬ 
der  fimilar  circumftances  ilower  than  that  effected  by 
living  animals,  if  we  regard  merely  the  effedls  produced 
by  the  cutaneous  organ,  independent  of  the  aclion  of 
the  lungs. 

3.  He  thought  he  had  legitimately  proved,  that  the 
dellru£lion  of  oxygen  by  the  cutaneous  organ,  is  not 
occafioned  by  the  combination  of  this  gas  with  the  car- 
bone  of  the  animal  3  but  that  it  is  a  true  abforption  of 
that  element,  by  the  body  of  the  animal  deprived  of 
life.  It  does  not  give  out  carbone,  but  carbonic  acid, 
as  he  believed  he  had  proved  by  unanfwerable  experi¬ 
ments. 

4.  The  abforption  of  oxygen  by  animals  cut  into  fmall 
pieces,  is  greater  than  that  occafioned  by  animals  entire 
in  fimilar  circumftances. 

5.  A  cold  blooded  animal  of  the  fame  bulk,  and  in 
the  fame  circumftances  as  a  warm  blooded  animal,  ab- 
forbs  more  oxygen  than  the  latter  after  death. 

6.  The  fkin  is  not  the  only  part  of  an  animal  which 

abforbs  oxygen  3  all  the  parts,  folkl,  fluid,  and  foft,  not  f  Edin. 
excepting  the  drieil  horny  parts,  as  the  nails  of  qua-  Med.  Jour, 
drupeds,  the  bill  and  feet  of  birds,  produce  the  fame  ef-v°kv* 
fe&  f .  P*  I0c* 

It  has  long  been  known  that  plants  would  not  vege-  Effedlf  of 
tate,  if  excluded  from  atmofpheric  air.  Papin  confined  vegetation 
an  entire  plant  in  the  exhaufted  receiver  of  an  air-pump,  on  the  air. 
and  it  foon  periffied  3  but  on  keeping  a  fimilar  plant  in 
this  vacuum,  with  only  its  leaves  expofed  to  the  air,  it 
continued  to  live  for  a  long  time  J.  When  the  leaves  j  Earnvirds 
of  a  plant  are  flript  off,  or  blighted  by  infedls  3  when  Phytologia , 
they  have  the  upper  furface  fmeared  with  oil,  with  var-P*  51- 
nifli,  or  laid  upon  water  the  plant  dies  in  a  fewT  days.  §  Ellis's 
Hence  it  is  evident  that  the  leaves  of  a  plant  are  nec e[-Inquiryt 
fary  organs,  qnd  that  there  is  produced  on  the  air  inP'2S* 

which 
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which  the  plant  vegetates,  Tome  change  effential  to  the 
•healthy  action  of  the  plant.  What  this  change  is,  has 
not  been  fully  afeertained.  It  is  the  general  opinion, 
that  the  leaves  abforb  a  portion  of  the  atraofphere,  and 
give  out  certain  gafeous  products  ;  and  it  is  generally 
believed,  that  moil  plants  have  the  property  of  giving 
out  oxygenous  gas  during  their  expofure  to  the  light, 
and  azotic  gas  or  forne  other  irrefpirable  air  in  the 
dark.  That  oxygenous  gas  is  neceilary  to  vegetation, 
is  Fully  proved  ;  and  it  feems  certain,  especially  from  the 
experiments  of  Mr  Ellis,  that  under  the  ordinary  cir- 
eumtrances,  carbonic  acid  gas  is  generated  during  their 
vegetation  *.  Mr  Ellis,  who  is  not  fatisfied  with  the 
accuracy  of  the  experiments  of  Scheele  and  Priedley, 
feems  to  doubt  whether  plants  at  any  time  give  out  oxy¬ 
genous  gas  \  and  thinks  that  the  principal  ufe  of  oxygen 
to  them,  is  to  combine  with  the  fuperfluous  carbone 
produced  by  vegetation,  and  thus  form  the  carbonic  acid 
evolved. 

Having  confidered  the  effects  produced  on  the  air  by 
the  refpiration  of  animals,  and  the  vegetation  of  plants, 
we  mud  now  notice  the  effe&s  produced  by  the  exercife 
of  the  lame  function  on  the  animal  body,  as  the  compa¬ 
nion  of  thefc  effeCts  with  the  changes  produced  on  the  air 
itfelf,  affords  us  the  only  clue  to  a  rational  theory  of  re- 
fpi  ration. 

We  have  already  dated  (Chemistry  2540),  that 
during  refpiration,  the  blood  changes  from  the  dark  co¬ 
lour  which  it  has  in  the  veins,  to  the  bright  fcarlet  of 
arterial  blood.  It  has  been  found,  that  a  clot  of  venous 
blood,  when  out  of  the  body,  affumes  the  bright  tinge, 
when  expofed  to  the  aftion  of  oxygenous  gas  $  and  that 
venous  blood  confined  within  a  bladder,  undergoes  a  fi- 
milar  change,  when  the  bladder  isimmerfed  in  oxygenous 
gas.  It  has  been  alfo  found,  that  when  arterial  blood 
out  of  the  body  is  expofed  to  the  aClion  of  irrefpirable 
gafes,  it  lofes  its  bright  colour,  and  alfumcs  the  purple 
hue  of  venous  blood. 

It  is  fully  afeertained,  that  the  heat  of  the  body  is 
chiefly  kept  up  by  refpiration,  See  Chemistry,  N° 
2545- 

Let  us  now  confider  the  mod  probable  theories  of  re¬ 
fpiration,  chiefly  as  they  are  applicable  to  the  human 
fyftem.  Without  flaying  to  notice  the  older  hypothefes 
that  have  been  advanced  to  explain  this  fundion,  we 
fhall  only  ftate  the  prefent  mod  received  doCtrine,  and 
mention  the  obje&ions  that  have  been  lately  made  to  it* 

This  do&rine  is  ftated  in  the  following  manner  by  Dr 
Bollock,  one  of  its  mod  Arenuous  defenders.  “  The 
blood  arifes  at  the  right  fide  of  the  heart,  in  a  venalized 
ftate,  loaded  with  a  quantity  of  the  oxyde  of  carbone  ;  as  it 
paffes  through  the  pixmonary  veffels,  it  becomes  fubjecled 
to  the  aclion  of  the  air  contained  in  the  bronchial  cells  5 
a  portion  of  the  oxygen  is  removed  from  the  air,  part  of 
which,  forming  an  intimate  union  with  the  oxyde  of  car¬ 
bone,  is  expelled  in  the  form  of  carbonic  acid  gas,  while 
the  remainder  is  diiTolved  in  the  blood.”  It  is  here 
neceffary  to  remark,  that  it  is  not  oxygenous  gas ,  but 
oxygen ,  which  is  fuppofed  to  be  mixed  with  the  blood. 
The  caloric  thus  fet  at  liberty  is  employed,  part  of  it  in 
maintaining  the  temperature  of  the  lungs,  which  would 
otherwife  be  cooled  by  the  admiflion  of  the  external  air  5 
part  of  it  in  carrying  off  the  aqueous  vapour,  and  another 
portion  in  converting  the  carbonic  acid  into  carbonic 
add  gas )  but  the  greateft  part  of  it  is  united,  in  the 


form  of  fpecific  heat,  to  the  arterial  blood,  which*,  by  Of 
becoming  arterialized,  has  its  capacity  for  heat  increaf-A' 
ed.  The  arterial  blood  is  poured  into  the  left  cavity  of  v 
the  heart,  and  propelled  through  the  arteries  into  the 
extreme  parts  of  the  body.  The  oxygen  which  was  dif- 
folved  in  the  whole  mafs  of  blood,  during  the  circula¬ 
tion,  gradually  unites  itfelf  more  intimately  to  a  portion 
of  the  carbone  in  it*  which  it  converts  into  the  oxide  of 
carbone,  and  thus  the  blood  acquires  the  venous  date. 

By  this  change,  iis  capacity  for  caloric  is  diminifhed ; 
the  fpecific  heat  which  it  obtained  in  the  lungs,  is  given 
out  in  the  capillary  vefiels,  to  keep  up  the  temperature 
of  the  body,  and  the  blood  returns  to  the  right  fide  of 
the  heart  c  mpletely  venalized.  This  hypothecs  is  near¬ 
ly  fimllar  to  the  one  which  was  propofed  by  M.  M.  La 
Grange  and  HafTenfratz  *,  it  received  fome  modifications 
from  Mr  Allen  of  Edinburgh,  and  was  delivered  by  him 
nearly  in  the  form  which  I  have  dated  above,  in  his  ad¬ 
mirable  courfe  of  phyfiological  lectures.  It  was,  1  be¬ 
lieve,  firfl  publiihed  in  my  Efiay  on  Refpiration  *  Edin. 

This  doctrine,  if  futficiently  eflablifhed,  would  explain  Med.  Jour • 
the  manner  in  which  the  blood  becomes  arterialized  in 
the  courfe  of  the  circulation.  It  would  alfo  (hew  how, P*  1 
under  particular  circumflances,  the  arterial  blood  may 
be  venalized  without  leaving  the  arteries,  and  the  venous 
blood  arterialized  without  leaving  the  veins.  It  accounts 
for  the  gradual  evolution  of  caloric  in  the  capillary  vef- 
fels,  during  the  courfe  of  the  circulation,  by  the  union 
which  takes  place  between  the  oxygen  and  the  carbone  \ 
whereas  in  the  other  hypothefis,  (fee  N°  241. j)  this  union 
is  entirely  completed  in  the  lungs.  It  would  allow  a 
confiderable  time  in  which  this  union  might  be  accom¬ 
plished,  and  would  likewife  fuppofe  the  conftituent  parts 
to  remain  in  perfeCl  contadl  for  an  indefinite  period. 

This  hypothefis  would  alfo  explain  how  the  oxygen  is 
difpofed  of,  which  is  fuppofed  not  to  be  concerned  in  the 
formation  of  carbonic  acid,  and  would  likewife  pofifefs 
the  advantage  of  fuppofing  the  exidence  of  a  furplus 
quantity  of  oxygen,  which  being  carried  along  the  cir¬ 
culation,  might  be  expended  in  a  variety  of  ufeful  pur- 
pofes  in  the  different  parts  of  the  animal  economy.  It 
would  Aiew  how  the  fupply  of  matter  which  is  poured 
into  the  blood  by  the  abforbents,  is  gradually  incorporat¬ 
ed  with  the  mafs  5  and  after  the  reparation  of  that  por¬ 
tion,  which  is  neceffary  for  repairing  the  wade  of  the 
different  organs,  the  remainder  is  united  to  oxygen,  and 
keeps  up  the  temperature  of  the  body ;  and,  having  af¬ 
terwards  no  farther  ufeful  purpofe  to  ferve,  it  is  difehar-  . 
ged  by  the  rungs  f.  ^  ^ 

Several  obje&ions,  however,  may  be  made  to  this  Objedlions 
theory.  It  is  not  proved  that  there  is  in  natural  refpi¬ 
ration  any  abforption  of  oxygen  by  the  blood  }  for  though 
much  of  the  oxygenous  portion  of  the  atmofphere  is  lofl, 
the  quantity  of  carbonic  acid  generated  is  fufficient  to 
account  for  it.  Mr  Ellis  has  lately  made  very  flrong 
objections  to  this  fuppofed  abforption  of  oxygen,  drawn 
chiefly  from  the  anatomical  ffrudture  of  the  blood  vef- 
fels,  and  of  the  bronchial  cells.  He  contends  that  the 
coats  of  the  former,  and  the  membranes  bounding  the 
latter,  can  fcarcely  admit  the  paffage  of  air  through 
them,  much  lefs  that  of  the  folid  bafis  of  oxygenous  gas, 
which  bafis  Dr  Boffock  fuppofes  to  be  the  principle  ab- 
forbed.  It  is  dill  more  improbable,  according  to  Mr  Ellis, 
that  two  folid  bafes,  namely  thofe  of  oxygenous  gas,  and 
of  oxide  of  carbone,  fliould  be  at  the  fame  time  palling  * 
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Of  through  thefe  refitting  membranes ;  a  fuppofition  that  is 
Refpiration.  neceffary  in  the  hypothecs  juft  dated.  Again,  fuppofing 
that  this  abforption  of  oxygen  fhould  take  place,  from 
the  affinity  of  the  blood  for  this  principle,  it  is  not  eafy 
to  conceive  why  this  affinity  fhould  fo  foon  ceafe,  and 
why  the  blood  fhould  again  part  with  the  pxygen,  to  the 
bafe  of  carbonic  oxide  J.  Thefe  objections  are  certain¬ 
ly  very  forcible  *,  let  us  fee  how  they  have  been  anfwer- 
ed. 

Dr  Bollock,  in  an  ingenious  reply  to  Mr  Ellis’s  ob¬ 
jections,  in  invalidation  of  the  firft  objection,  quotes  the 
well-known  experiment  of  Dr  Prieftley,  mentioned  in 
N°  235.  that  venous  blood  becomes  changed  when  ex- 
pofed  to  oxygenous  gas,  even  though  a  bladder  be  in- 
terpofed  between  them  j  and  in  controverting  of  the  reft, 
he  feems  chiefly  to  rely  on  the  fuppofition  that  a  greater 
quantity  of  oxygen  is  confumed  than  is  taken  up  in  the 
formation  of  the  carbonic  acid.  He  alfo  does  not  confi- 
der  it  as  neceffary  to  fuppofe  that  either  the  oxygenous 
gas,  or  the  oxygen  itfelf,  fhould  enter  the  blood  vettels, 
and  fhould  afterwards  be  expelled  from  them  j  but  on¬ 
ly  that  a  part  of  the  oxygen  fhould  be  attraBed  by  the 
blood,  and  after  entering  into  a  variety  of  new  combina¬ 
tions,  fhould  be  difcharged  as  a  conftituent  of  fome  of 
thefe  new  compounds.  Without  inquiring  in  what  way 
the  aCiion  between  the  blood  and  oxygen  takes  place  *, 
whether  it  be  in  confequence  of  the  mechanical  ftruClurc 
of  the  membranes,  which  permits  the  oxygen  to  pafs 
through  their  pores,  or  whether  it  be  owing  to  the  affinity 
of  the  blood  for  oxygen,  which  caufes  it  as  it  were  to  be¬ 
come  faturated  with  this  fubftance  before  it  tranfrnits  it  \ 
it  appears  to  him  fufficient  to  ftate,  that  oxygen  and 
Med.  Jour,  blood  can  aCl  on  each  other,  through  a  membrane  which 
is  very  much  thicker,  and  pfobably  much  denfer,  than 
that  which  feparates  the  blood  in  the  lungs  from  the  air 
in  the  bronchial  cells  *. 

From  a  confideration  of  the  principal  experiments  on 
refpiration  that  have  been  made  by  the  ablefl  chemical 
phyfiologifts,  and  a  comparifon  of  thefe  with  what  he  has 
himfelf  made,  Mr  Ellis  contends  that  no  part  of  the  air 
enters  into  the  blood,  but  all  the  oxygen  which  difappears 
is  to  be  found  in  the  carbonic  acid  produced  5  and  that 
wMv  °Ur this  carbonic  acid  is  formed  by  the  union  of  carbone 
emitted  by  the  exhalant  veffels  of  the  lungs,  uniting  with 
part  of  the  oxygenous  portion  of  the  infpired  air  f . 

To  this  opinion  Dr  Boflock,  in  the  paper  already  re¬ 
ferred  to,  makes  the  following  objedlions }  that  this  opi¬ 
nion  does  not  explain  how  the  regular  fupply  of  carbone 
is,  at  each  fucceffive  circulation,  brought  to  the  lungs  in 
a  ftate  proper  to  be  difcharged  *,  and  that  it  does  not  ex¬ 
plain  in  what  way  the  oxygen  is  employed,  which  is  con- 
fumed  in  refpiration  J. 

To  the  firft  of  thefe  objeflions  (which,  if  it  be  prov¬ 
ed  that  the  whole  of  the  oxygen  is  taken  up  in  forming 
carbonic  acid,  is  the  only  objection  that  can  properly  lie 
againft  his  opinion),  Mr  Ellis  replies,  that  the  fupply  of 
carbone  is  derived  from  the  digeftive  organs  ;  but  he 
does  not  conceive,  as  Dr  Bollock  feems  to  imagine,  that 
this  is  no  fooner  received  into  the  blood  than  excreted, 
or  that  the  firft  operation  which  takes  place  in  the  fan- 
guiferous  fyftem  after  it  has  received  the  fubftanGe  which 
is  to  afford  nutriment  to  the  body,  is  to  difeharge  the 
greateft  part  of  it.  He  regards  carbone  as  a  conftituent 
part  of  the  animal  fluids,  and  he  has  endeavoured  to 
ifhew,  that  it  is  emitted  by  the  exhalants  of  the  fkin  and 
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inteftines,  as  wreil  as  by  thofe  of  the  lungs,  producing  in  Of 
all  cafes  fimilar  changes  on  the  air.  Digeflion  he  holds  Refpiratior*, 
to  be  in  no  other  way  the  fource  of  the  carbone  in  thefe 
fluids,  than  as  it  is  the  fource  of  all  the  other  principles 
which  they  contain.  We  know  that  all  the  phenomena 
of  refpiration  are  often  exhibited  for  long  periods  where 
no  digeftive  procefs  is  carried  on  ;  but  the  functions  of 
life  muft  fooner  or  later  come  to  an  end,  if  the  various 
means  of  exhauftion  be  not  recruited  by  fupplies  through 
the  digeftive  organs.  It  is  only  in  this  diflant  view  that 
he  confiders  digeftion  as  the  fource  of  carbone  ^  its  im¬ 
mediate  fources  are  the  exhalant  fun Clions  of  the  body, 
which  wrill  afford  carbone  as  long  as  they  are  fupported 
by  the  motion  of  the  blood,  and  will  no  longer  yield  it 
when  the  motion  of  the  blood  has  ceafed.  But  whether  *  Edin . 
the  exhalant  funClions  continue  or  ceafe,  he  confiders  Jour; 
that  carbone  exifts  abundantly,  if  not  equally,  in  the  fe-  vo1' 1V* 
rum  and  craffamentum,  in  arterial  and  venal  blood  *.  P*  ^44 
On  the  whole,  though  the  final  caufes  of  refpiration,  Theory  of 
or  the  ufes  to  which  it  is  fubfervient  in  the  animal  eco-  refpiration 
nomy,  are  now  pretty  wrell  underftood,  we  muft  acknow-  incom- 
ledge  that  the  mode  in  which  thefe  beneficial  effedls  are  P  Cte* 
produced,  has  not  yet  been  fatisfa&orily  explained.  245 

The  principal  ufes  of  refpiration  appear  to  be,  1.  To  Ufes  of  re¬ 
bring  about  fome  beneficial  change  in  the  fluids  of  the  Ration, 
body,  and  through  them  on  the  folids ;  2.  To  preferve 
the  equable  temperature  of  the  body  *,  and  3.  In  all  thofe 
animals  that  breathe  by  lungs  to  produce  thofe  founds 
wffiich  arife  from  what  we  call  voice.  ^ 

That  animal  heat  is  kept  up  chiefly  by  refpiration,  Animal 
requires  wre  think,  no  particular  proof.  It  is  well  known,  beat, 
that  thofe  animals  which  confume  moil  air  during  refpi¬ 
ration,  have  the  higheft  temperature.  Birds  in  particu¬ 
lar  have  the  moil  extenfive  breathing  organs,  and  the 
temperature  of  thefe  animals  is  higher  than  that  of  any 
other  clafs.  The  refpiration  of  reptiles,  fillies,  and  moft 
of  the  lower  claffes,  is  flow  and  languid,  and  the  tempe¬ 
rature  of  thefe  animals  is  proportionally  low.  The  heat 
of  each  fpecies  is,  however,  pretty  uniform  under  ordi¬ 
nary  circumftances.  That  of  the  human  body  is  gene¬ 
rally  about  98°  of  Fahrenheit.  This  however  depends 
on  the  circumftances  in  which  it  is  placed.  When  much 
chilled  by  the  a&ion  of  cold,  the  temperature  of  the  hu 
man  body  falls  a  degree  or  two  below  the  ordinary 
height ;  and  under  the  influence  of  violent  fever,  it  rifes 
feveral  degrees  above  it.  The  temperature  is  generally 
higheft  in  children  *,  and  inftances  are  recorded  of  thefe 
having  furvived,  while  tlieir  mothers,  to  whofe  breafts 
they  clung,  have  periffied  from  the  feverity  of  cold. 

One  of  the  moft  interefting  fa6ls  relating  to  the  fub-  preferva- 
je£l  of  animal  heat,  is  the  capacity  of  preferring  thetionof 
equable  temperature  of  their  bodies,  poffeffed  by  moft  ani-  equable 
mals.  Man  himfelf  can  live  with  little  inconvenience  temPera" 
in  the  frozen  regions  of  Spitzbergen,  and  under  the  equa¬ 
torial  heats  of  Africa.  He  can  even  fupport  a  greater 
degree  of  heat  than  is  perhaps  ever  known  to  take  place 
from  the  rays  of  the  fun,  as  is  proved  by  the  experiment 
of  Drs  Blagden  and  Fordyce  in  heated  rooms  ;  thefe 
gentlemen  having  remained  for  15  minutes  together  in 
a  heat  exceeding  130°.  The  heat  fupported  by  fome  of 
the  inferior  animals  is  ftill  more  extraordinary.  A  dog 
has  been  knowm  to  live  for  a  confiderable  time  in  air 
heated  to  260°,  and  ftill  the  heat  of  his  body  was  not 
raifed  more  than  2°  above  its  natural  ftandard.  A  frog 
has  lived  for  more  than  25  minutes  when  laid  on  flan¬ 
nel, 
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Of  nel,  heated  from  950  to  10 6°.  Fillies  live  very  well  at 
Refpiration.  ^2°  5  and  Lucas,  in  his  hiftory  of  mineral  waters,  fpeaks 
v  1  of  carp  that  were  living  in  a  hot  bath,  whofe  tempera¬ 
ture  was  at  lead  equal  to  that  of  the  human  body. 

How  this  equable  temperature  is  preferved,  cannot  be 
completely  explained.  We  know  that  the  heat  of  the  hu¬ 
man  body  is  commonly  moderated  by  perfpiration  \  but 
in  fome  cafes,  as  in  that  of  Dr  Fordyce  alluded  to  above, 
where  the  heated  atmofphere  was  filled  with  watery  va¬ 
pour,  this  could  have  little  effect.  We  can  afcribe  it  on- 

248  ly  to  the  a&ion  of  the  living  principle. 

Vtice.  It  was  long  ago  obferved  by  Arifiotle,  that  thofe  ani¬ 

mals  only  who  poffefs  lungs,  have  a  true  voice,  and  this 
opinion  is  confirmed  by  the  experience  of  modern  na- 
turalifts.  We  rind,  that  only  mammalia,  cetacea,  birds, 
reptiles  and  ferpents,  can  utter  vocal  founds.  Several 
tribes  below  thefe  do  indeed  emit  certain  founds,  efpe- 
cially  infedts ;  but  thefe  are  owing  to  vibrations  of  the 
air  in  confequence  of  the  agitation  of  their  external  or¬ 
gans.  It  is  only  in  mammalia  and  birds  that  the  voice 
becomes  an  interefting  objedt  of  enquiry  •,  for  that  of  the 
cetacea  is  little  more  than  blowing  and  grunting,  and 
that  of  the  other  two  claflfes  is  either  hiding  or  croak- 

249  ing- 

Amazing  Nothing  can  exceed,  in  variety  and  execution,  the  hu- 
variety  of  man  voice  ;  as  will  readily  be  allowed,  if  we  confider 
the  human  ^  corn plicated  druedure  of  the  human  vocal  organs,  and 
the  almoft  infinite  variety  of  changes  of  which  they  are 
fufceptible.  Dr  Barclay  has  calculated  thefe  with  great 
accuracy,  proceeding  on  the  principle,  that  where  a  num¬ 
ber  of  moveable  parts  conflitutes  an  organ  deitined  to 
fome  particular  fundtion,  and  where  this  fundtion  is  va¬ 
ried  and  modified  by  every  change  in  the  relative  fitua- 
tion  of  the  moveable  parts,  the  number  of  changes  pro- 
duceable  on  the  organ  mud  at  lead:  equal  the  number  of 
mufcles  employed,  together  with  all  the  combinations 
into  which  they  can  enter.  Now,  the  mufcles  proper  to 
the  five  cartilages  of  the  larynx,  are  at  leaft  feven  pairs  '7 
and  fourteen  mufcles  that  can  adl  feparately  or  in  pairs, 
in  combination  with  the  whole,  or  with  any  two  or 
more  of  the  reft:,  are  capable  of  producing  16,383  dif¬ 
ferent  movements ;  not  reckoning  as  changes  the  vari¬ 
ous  degrees  of  force  and  velocity,  nor  the  infinitely  va¬ 
ried  order  of  fuccefiion  by  which  they  may  occafionally 
be  brought  into  adtion.  The  number  appears  almoft: 
incredible  }  but  to  leffen  the  furprife,  it  mud  be  recol¬ 
lected  that  vre  fpeak  not  here  of  the  powers  poffeffed  by 
any  individual,  which  will  depend  on  habits  and  circum- 
dances,  but  of  the  powers  of  the  vocal  organs,  confider- 
ed  in  the  abdradt,  free  from  all  the  influence  of  cudom, 
equally  indifferent,  and  equally  difpofed  to  adt  in  any 
order  of  fuccefiion,  in  any  combination,  and  with  any 
degree  of  force  and  velocity  of  which  their  original 
powers  were  fufceptible. 

If  the  powers  we  have  mentioned  appear  adonifiiing, 
and  able  to  account  for  many  thoufands  of  thefe  varieties 
obferved  among  the  voices  of  the  human  fpecies,  we  have 
further  to  add,  that  the  mufcles  alluded  to  are  only  the 
proper  mufcles  of  the  larynx ,  or  the  mufcles  redridled  in 
their  attachments  to  its  five  cartilages.  Thefe  are  but  a 
few  of  the  mufcles  of  voice.  In  fpeaking  we  ufe  a  great 
many  more.  Fifteen  pairs  of  different  mufcles,  attached 
to  the  cartilages,  or  os  Jiyoides ,  and  adting  as  agents,  an- 
tagonids,  or  diredtors,  are  condantly  employed  in  pre¬ 
ferring  the  cartilages  of  the  larynx  deady,  in  regulating 
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•  the  place  of  their  fituation,  or  moving  them  as  occafion  Of  . 
requires,  upwards  and  downwards,  backwards  and  for-  Refpiration. 
wards,  and  in  every  way,  diredtly  and  obliquely,  accord-  v 
ing  to  the  courfe  of  the  mufcular  fibres,  or  in  the  diag¬ 
onal  between  different  forces.  Thefe  mufcles,  independ¬ 
ent  of  the  former,  are  fufceptible  of  1,073,741,823  dif¬ 
ferent  combinations  ;  and  co-operating  with  the  feven 
pairs  of  the  larynx,  of  17,592,186,044,41 5,  exclulive  of 
the  changes  which  mud  arife  from  the  different  degrees 
of  force  and  velocity,  and  the  infinitely  varied  order  of 
fuccefiion  in  which  they  may  be  brought  into  action. 

But  thefe  are  not  all  that  co-operate  with  the  larynx, 
either  in  forming  or  changing  the  voice  5  the  diaphragm, 
the  abdominal  mufcles,  the  intercodals,  and  all  that  di- 
recSlly  or  indire&ly  a£t  on  the  air,  or  on  the  parts  to 
which  the  chondral  and  hyoidal  mufcles  are  attached, 
contribute  their  fhare.  The  os  hyoides  could  not  be  raif- 
ed  unlcfs  the  inferior  jaw-bone  were  previoufly  fixed  by 
the  temporals ,  ?najfeters7  and  internal  pterygoids  ;  and  a 
fimilar  afiidance  is  likewife  furnifhed  by  feveral  other 
auxiliary  mufcles  that  fix  the  head.  Jlcrnum,  and  fcapula  ; 
to  thefe  we  mud  add  fome  pairs  belonging  to  the  pharynx 
and  ijllunus  faucium ,  and  fome  alfo  belonging  to  the 
tongue,  which,  combining  with  others,  give  to  that  or¬ 
gan  an  inconceivable  variety  of  movement  7  and  fo  quick¬ 
ly,  that,  in  rapid  utterance,  they  change  its  date  3000  f-  Barclay's 
times  in  a  minute.  Thus'  Haller  could  articulate  1500^^* 
letters  in  a  minute,  which  required  1500  centra&ions,^*”^' 
and  as  many  relaxations  of  the  lingual  mufcles  f . 

The  principal  organ  of  voice  is  the  larynx,  which  is  Mechanifm 
proved  by  the  circumdance  that,  when  this  is  injured, of  voice 
the  voice  is  either  loft,  or  rendered  very  indidin£t.  In  am*  fpeecli. 
ordinary  refpiration  the  chink  of  the  glottis  feems  to  be 
in  a  relaxed  date,  and  when  this  chink  is  contracted, 
voice  is  produced,  and  the  found  of  the  voice  is  more  or 
lefs  fhrill,  according  as  the  glottis  is  more  or  lefs  con¬ 
tracted.  By  this  contraction  of  the  glottis  alone  wTe  can 
produce  only  inarticulate  founds,  varied  indeed  almod 
infinitely  with  refpect  to  intenfity  and  tone,  by  the  ac¬ 
tion  of  the  mufcles.  The  production  of  fpeech  requires 
the  action  of  the  tongue,  the  lips,  the  palate,  and  the 
teeth  5  and  the  articulations  are  mod  complete,  when  all 
thefe  parts  are  mod  perfect  in  their  dructure,  and  in  the 
mod  healthy  condition.  Tod  great  length  or  diortnels  . 
of  the  tongue,  fwelling  of  this  organ  in  confequence  of 
inflammation,  &c.  imperfection  of  the  palate,  lofs  of 
the  teeth,  fwelling  of  the  lips,  all  ferve  to  render  fpeech 
imperfect  and  inarticulate.  The  drength  of  the  voice 
depends  on  the  quantity  of  air  expired,  and  on  the  con¬ 
traction  of  the  glottis  \  and^confequently  thofe  animals 
who  have  the  mod  capacious  and  mod  dilatable  lungs,  , 
together  with  an  ample  cartilaginous  and  eladic  larynx,  , 
will,  other  things  being  equal,  have  the  dronged  voice.  2^r 

Among  the  various  effects  of  the  human  voice,  there  Ventrilo- 
is  none  more  calculated  to  produce  furprife  in  the  hear-T1^111* 
ers,  than  that  extraordinary  talent  which  fome  men  pof¬ 
fefs  of  deceiving  their  hearers  into  a  belief,  that  the 
founds  which  they  utter  do  not  proceed  from  the  real 
fpeaker,  but  from  fituations  at  a  didance.  This  talent 
has  been  termed  ventriloquifm ,  from  an  idea  that  the 
voice  of  the  fpeaker  proceeded  not  from  the  mouth,  but 
from  the  belly.  The  mod  remarkable  indance  of  this 
rare  talent  of  which  we  have  heard,  is  that  of  M.  Fitz- 
James,  who  was  formerly  at  Paris,  and  exhibited  in  % 

London  in  the  year  1803.  Mr  Nicholfon  has  given  an  . 

amufing 
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Of  _  amufing  account  of  the  performance  of  this  ventriloqulft , 
Refpi ration. and  we  prefent  part  of  it  to  our  readers. 

After  fome  remarks  on  the  nature  of  ventriloquifm, 
wdiich  we  (hall  notice  prefently,  and  on  the  difficulty  of 
afeertaining  the  dire&ion  of  the  found,  Mr  Nicholfon 
thus  proceeds  : — 44  We  fliould  fcarcely  be  difpofed  to  a- 
feribe  any  definite  direction  to  it  \  and  confequently  are 
readily  led  to  fuppofe  it  to  come  from  the  place  bell 
adapted  to  what  was  faid.  So  that  when  he  went 
to  the  door,  and  afked  in  French  (in  which  the, whole 
performance  was  carried  on),'4  are  you  there  ?’  to  a  per¬ 
fon  fuppofed  to  be  in  the  paffage,  the  anfwer  in  the  un- 
tifual  voice  was  immediately  aferibed  by  the  audience  to 
a  perfon  a&ually  in  the  pafiage  \  and  upon  (hutting  the 
door  and  withdrawing  from  it,  when  he  turned  round, 
dire£ling  his  voice  to  the  door,  and  faid,  4  flay  there  till 
I  call  you,’  the  anfwer  which  wTas  lowrer,  and  well  adapt¬ 
ed  to  the  fuppofed  diftance,  and  obflacle  interpofed,  ap¬ 
peared  flill  more  ftrikingly  to  be  out  of  the  room.  He 
then  looked  up  to  the  cieling  and  called  out  in  his  own 
voice,  4  w7hat  are  you  doing  above  ?’  4  do  you  intend  to 
come  down  r’  to  which  an  immediate  anfwer  was  given, 
which  feemed  to  be  in  the  room  above,  4  I  am  coming 
dov/n  dire&lv.’  The  fame  deception  was  prabiifed  on 
the  fuppofition  of  a  perfon  being  under  the  floor,  who 
anfwered  in  the  unufual,  but  a  very  different  voice  from 
the  other,  that  he  was  down  in  the  cellar  putting  arvay 
fome  wine.  An  excellent  deception  of  the  rvatchman 
crying  the  hour  in  the  flreet,  and  approaching  nearer  the 
houfe,  till  he  came  oppofite  the  window,  was  pradifed. 
Our  attention  was  direded  to  the  flreet  by  the  marked 
attention  which  Fit z- James  himfelf  appeared  to  pay  to 
the  found.  Fie  threw  up  the  fafh  and  afked  the  hour, 
•which  wras  immediately  anfwered  in  the  fame  tone,  but 
clearer  and  louder  *,  but  on  his  (hutting  the  window  dowm 
again,  the  watchman  proceeded  lefs  audibly,  and  all  at 
once  the  voice  became  very  faint,  and  Fitz  James  in  his 
natural  voice  faid,  4  he  has  turned  the  corner.’  In  all 
thefe  inftances  as  well  as  others  which  were  exhibited  to 
the  very  great  entertainment  and  furprife  of  the  audience, 
the  acute  obferver  will  perceive  that  the  diredion  of  the 
found  wras  imaginary,  and  arofe  entirely  from  the  well- 
ifudied  and  fkilful  combinations  of  the  performer.  Other 
fceneS' which  were  to  follow"  required  the  imagination  to 
be  too  completely  milled  to  admit  of  the  ador  being 
feen.  He  went  behind  a  folding  fereen  in  one  corner 
of  the  room,  when  he  counterfeited  the  knocking  at  a 
door.  One  perfon  called  from  within,  and  was  anfwer¬ 
ed  by  a  different  perfon  from  without,  who  was  admit¬ 
ted,  and  we  found  from  the  converfation  of  the  parties, 
that  the  latter  was  in  pain,  and  defirous  of  having  a  tooth 
extraded.  The  dialogue,  and  all  the  particulars  of  the 
operation  that  followed,  would  require  a  long  difeourfe 
if  I  were  to  attempt  to  deferibe  them  to  the  reader.  The 
imitation  of  the  natural  and  modulated  voice  of  the  ope¬ 
rator,  encouraging,  foothing,  and  talking  with  the  pa¬ 
tient  \  the  confufion,  terror,  and  apprehenfion  of  tlie  fuf- 
ferer  \  the  inarticulate  noifes  produced  by  the  chairs  and 
apparatus,  upon  the  whole,  conflituted  a  mafs  of  found 
which  produced  a  ft  range  but  comic  effed.  Some  ob- 
feivers  would  not  have  hefitated  to  affert,  that  they 
heard  more  than  one  voice  at  a  time  ;  and  though  this 
certainly  could  not  be  the  cafe,  and  it  did  not  appear 
fo  to  .me,  yet  the  transitions  were  fo  inflantaneous,  with¬ 
out  the  leaf!  paufe  between  them,  that  the  notion  might 


very  eafily  be  generated.  The  removal  of  the  fereen  Of 
fatisfied  the  audience  that  one  performer  had  effeded  the  ^elp; ration: 
whole.  ' 

44  His  principal  performance,  however,  confided  in  the 
debates  at  the  meeting  of  Nauterre ,  in  which  there  were 
twenty  different  fpeakers,  and  certainly  the  number  of 
different  voices  was  very  great.  Much  entertainment 
was  afforded  by  the  fubjed,  which  was  taken  from  the 
late  times  of  anarchy  and  convulfion  in  France  \  when 
the  loweff,  the  mod  ignorant  part  of  fociety,  was  called 
upon  to  decide  the  fate  of  a  whole  people  by  the  ener¬ 
gies  of  folly  and  br&te  violence.  The  fame  remark  may 
be  applied  to  this  debate,  as  to  the  other  feene  refpeding 
tooth-drawing  \  namely,  that  the  quick  and  fudden  tran- 
fitions,  and  the  great  differences  in  the  voices,  gave  the  f  Philof 
audience  various  notions,  as  well  with  regard  to  the  num-70?'r*  8v0* 
ber  of  fpeakers,  as  to  their  positions  and  the  diredion  ofvu,‘ lv* 
their  voices  f .” 

Various  explanations  of  this  peculiar  modification  of  How  ex¬ 
voice  have  been  given.  From  the  report  of  Fitz  James  pained, 
himfelf,  it  appeared  to  Mr  Nicholfon,  that  by  long  prac¬ 
tice  he  had  acquired  the  faculty  of  fpeaking  during  the 
infpiration  of  the  breath,  with  nearly  the  fame  articula¬ 
tion,  though  not  fo  loud,  nor  fo  varioufly  modulated,  as 
the  ordinary  voice,  formed  by  expiration  of  the  air.  M. 
Richerand,  who  heard  Fitz  James  at  Paris,  gives  a  dif¬ 
ferent  aceount  of  the  matter.  Fie  fays  that  every  time 
the  ventriloquilt  exerted  this  unufual  peculiarity,  he  fuf- 
fered  diflention  in  the  epigaflric  region  >  that  lometimes 
he  perceived  the  wind  rolling  even  lower,  and  that  he 
could  not  long  continue  the  exertion  without  fatigue. 

Rieherand  believes  that  the  whole  mechanifm  of  this  art 
confifls  in  a  flow,  gradual  expiration,  drawn  in  fucli  a 
wray,  that  the  artifl  either  makes  ufe  of  the  influence  ex¬ 
erted  by  volition  over  the  mufclcs  of  the  parietes  of  the 
thorax,  or  that  he  keeps  the  epiglottis  down  by  the  bafe 
of  the  tongue,  the  apex  of  which  is  not  carried  beyond 
the  dental  arches. 

He  always  made  a  ftrong  infpiration  juft  before  this 
long  expiration,  and  thus  conveyed  into  the  lungs  a 
confiderablc  mafs  of  air,  the  exit  of  which  he  afterwards 
managed  with  fuch  addrefs.  Therefore  repletion  of  the 
ftomach  greatly  incommoded  the  talent  of  M.  Fitz- 
James,  by  preventing  the  diaphragm  from  defeending 
fufliciently  to  admit  of  a  dilatation  of  the  thorax,  in  pro¬ 
portion  to  the  quantity  of  air  that  the  lungs  fhould  re¬ 
ceive.  By  accelerating  .or  retarding  the  exit  of  the  air,  he 
can  imitate  different  voices,  and  induce  his  auditors  to  a 
belief,  that  the  interlocutors  of  a  dialogue  kept  up  by 
himfelf  alone,  are  placed  at  different  dlflances  J.  $  Riche - 

Mr  Gough  in  an  ingenious  paper,  containing  an  in-  rfnf? 
veftigation  of  the  method  whereby  men  judge,  by  the 
ear,  of  the  pofition  of  fonorous  bodies,  relative  to  their  p.  370. 
own  perfons,  explains  the  phenomena  of  ventriloquifm , 
on  the  principles  of  reverberated  found,  and  confiders  it 
as  confiffing  in  the  talent  of  making  the  voice  iffue  on¬ 
ly  from  the  mouth  $  whereas  he  thinks  that  in  ordinary 
cafes  the  different  vibrations  which  are  excited  by  the 
joint  fun£Iions  of  the  feveral  vocal  organs  in  ablion,  pafs 
along  the  bones  and  cartilages  from  the  parts  in  motion, 
to  the  external  teguments  of  the  head,  face,  neck,  and 
clieft,  from  which  a  fucceffion  of  fimilar  vibrations  is  in- 
parted  to  the  contiguous  air,  thereby  converting  the  up¬ 
per  half  of  the  fpeaker’s  body  into  an  extenfive  feat  of 
found.  He  thinks  that  the  founds  proceeding  from  the 
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pt ,  mouth  of  a  ventriloqinft  are  uttered  in  fuch  a  direction 
Refpiration.  tfrat  the  hearers  may  receive  the  impreflion  of  fome 
echo  with  much  more  force  than  they  can  receive  the 
*  Ma?ichef-  original  founds*.  It  may  be  doubted  whether  fuch 
echoes  can  take  place  in  an  ordinary  room  filled  with  a 
large  ailembly  j  and  on  the  whole  we  are  inclined  to 
'*  confider  this  phenomenon  as  being  effected  partly  by  the 
gradual  emiilion  and  a  fkilful  management  of  a  large 
quantity  of  air  taken  in  by  a  full  inspiration,  and  partly 
by  the  influence  which  the  performer  is  capable  of  ex¬ 
erting  over  the  imagination  of  his  hearers. 

Several  of  the  mammalia  have  a  characfteriftic  voice, 
which  is  formed  by  particular  organs.  Thefe  are  in 
fome  animals  tenfe  membranes  j  in  others  peculiar  cavi¬ 
ties  opening  into  the  larynx,  and  fometimes  appearing 
like  continuations  of  the  laryngeal  ventricles.  Thus 
the  neighing  of  the  horfe  is  effe&ed  by  a  delicate,  and 
nearly  lalcirorm,  membrane,  which  is  attached  by  its 
middle  to  the  thyroid  cartilage,  and  has  its  extremities 
running  along  the  outer  margins  of  the  opening  of  the 
glottis.  The  braying  of  the  afs  is  produced  by  means 
ot  a  fimilar  membrane,  under  which  there  is  an  excava¬ 
tion  in  the  thyroid  cartilage.  In  this  animal  there  are 
alfo  two  large  membranous  facs  opening  into  the  larynx. 
The  purring  of  the  cat  feems  to  be  owing  to  two  deli¬ 
cate  membranes  that  lie  below  the  ligaments  of  the 
glottis.  Some  of  the  monkey  tribe,  eipecially  the  Ji - 
tnia  feniculus  and  beelzebul,  have  the  middle  and  fore 
part  of  the  os  hy  aides  formed  into  a  fpherical  bony  cavi¬ 
ty,  by  which  thefe  animals  are  enabled  to  produce  thofe 
horrible  and  penetrating  tones,  which  can  be  heard  at 
chap.  va£  diftanccs,  and  have  gained  them  the  name  of  howl¬ 
ing  apes  f.  See  Mammalia,  N°  33. 

The  limpid!  vocal  organ  feems  to  be  that  of  birds. 
Thefe  animals  have,  on  the  fides  of  the  windpipe  next 
the  lungs,  and  at  the  opening  of  the  bronchiae,  two 
membranous  folds  which  partly  clofe  the  pulmonary 
aperture  of  the  windpipe,  and  the  aperture  next  the 
head  is  fufceptible  of  great  contraction  and  dilatation. 
I11  ihort,  the  vocal  organ  of  birds  may  be  confidered  as 
one  of  the  moft  perfect  wind  inilruments,  very  much 
refembling,  both  in  its  ftructure  and  effect,  a  clarinet  or 
hautboy,  the  opening  next  the  lungs  being  fimilar  to 
the  reed  of  thefe  inilruments.  For  fome  remarks  on 
the  fong  of  birds,  fee  Ornithology,  N°  42  ;  and  for 
farther  obfervatious  on  the  voice,  fee  Anatomy,  Part  I. 
N°  122. 

In  tracing  the  relations  of  refpiration  with  the  pre¬ 
ceding  functions,  we  mull  deviate  a  little  from  our  ufual 
order,  and  begin  with  thofe  between  refpiration  and 
circulation ,  as  it  feems  to  be  through  the  medium  of  the 
circulating  fyllem  that  refpiration  principally  acts  on  the 
other  functions.  The  relations  between  refpiration  and 
With  circa- c“*cu^at^on  are  m0^  immediate  and  the  moft  obvi- 
latian.  ous.  When  the  breathing  is  moft  free  and  rapid,  the 
circulation  is  moft  vigorous  and  active  ;  while  in  labo¬ 
rious  or  interrupted  refpiration,  the  action  of  the  heart 
and  arteries  becomes  flow,  feeble,  irregular  3  and  where 
the  lungs  are  deprived  of  oxygenous  gas,  the  arteries 
gradually  ceafe  to  pulfate,  and  foon  after  the  motion  of 
the  heart  ceafes.  If  the  ftimulus  of  oxygen  be  not  too 
long  withheld,  fo  that  the  lungs  can  again  be  excited  to 
aelion,  firil  the  heart,  and  then  the  arteries,  gradually 
renew  the  cxercife  of  their  functions,  and  the  circulation 
proceeds  as  before.  On  the  application  of  thefe  princi- 
Vol.  XVI.  Part  II. 
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pies  depends  the  recovery  of  thofe  apparently  dead  from  Of 
afphyxia  (fuffocation,  drowning,  &c.).  When  the  cir-Refont:on* 
culation  becomes  languid  from  indolence,  from  depref- 
fing  paflions,  or  the  want  of  accuftomed  ftimuli,  we  feel 
about  the  bread  a  peculiar  fenfation,  which  phyficians 
call  anxiety ,  and  which  is  relieved  by  a  deep  infpira- 
lion  5  by  fighing,  yawning,  &c.  Violent  exertions  of 
the  refpiratory,  organs,  fuch  as  laughing,  coughing, 
ftnging,  talking  unufually  long  or  loudly,  quicken  the 
circulation,  fometimes  to  an  alarming  degree,  fo  as  to 
occafion  haemorrhage  in  fuch  as  are  predifpofed  to  that 
affection.  Breathing  in  an  atmofphere  that  is  much  ra¬ 
refied,  as  on  the  top  of  a  high  mountain,  has  often  the 
effect  of  producing  plethora  and  haemorrhage  *,  though 
this,  perhaps,  is  imputable  rather  to  a  want  of  the  ordi¬ 
nary  preffure  on  the  furface  of  the  body.  257 

When  the  circulation  through  the  lungs  is  impeded  With  fenfa- 
or  obftructed,  a  determination  of  blood  takes  place  totlon* 
other  parts,  efpecially  to  the  head.  The  effects  produced 
on  the  brain  and  other  organs  of  fenfation,  by  the 
breathing  of  impure  air,  are  dreadful.  When  the  fame 
quantity  of  air  is  repeatedly  refpired,  there  is  experien¬ 
ced,  firft,  great  anxiety  about  the  bread,  and  this  foon  be¬ 
comes  intolerable }  the  face  dwells,  becomes  livid,  or 
even  black,  and  feels  exceflively  hot ;  fparks  of  fire 
feem  to  dance  before  the  eyes  )  the  fight  becomes  de¬ 
praved  giddinefs,  ringing  in  the  ears,  and  confufion  of 
thought  fucceed ;  and  if  frefli  air  be  not  foon  fupplied, 
the  fubject  of  the  experiment  lofes  both  fenfation  and 
motion,  and  falls  into  a  date  refembling  apoplexy  J.  t  Kite's 
When  rarefied  air  is  breathed,  the  nervous  fyftem  exP Apparent 
riences  a  kind  of  excitement  ;  agreeable  fenfations  are  Death, 
produced,  with  a  difpofition  to  mirth  and  cheerfulnefs  \  p.  25. 
but  if  the  perfon  continue  for  fome  time  in  fuch  a  fixa¬ 
tion,  an  unufiial  languor,  heavinefs,  and  difpofition  to 
deep,  come  on  f.  We  need  not  here  deferibe  the  plea-f  Saujfure 
furable  fenfations  excited  by  the  refpiration  of  nitrous  dans 
oxide,  as  thefe  have  been  already  related  under  Chemi-^"  AiPes> 
stry,  N°  366.  The  exhilarating  effects  which  a*3’ 
pure  and  ferene  atmofphere  produce  on  the  general  fy¬ 
ftem,  and  the  uneafy  fenfations  experienced  under  a 
thick  and  clouded  Iky,  are  partly  referable  to  this  head. 

1  he  nervous  fyftem  alfo  acts  on  the  organs  of  refpira¬ 
tion.  In  fome  affections  of  the  brain,  refpiration  is 
much  quickened,  while  in  others,  efpecially  the  coma¬ 
tose  affections,  it  is  flow,  laborious,  and  often  attended 
with  that  peculiar  noife  called  Jlertor .  It  is  well  known 
what  effect  anxiety,  eagernefs,  hope,  or  defire,  have  on 
the  refpiration.  According  as  one  or  other  of  thefe 
paflions  is  predominant,  the  breathing  becomes  hurried, 
irregular,  or  fufpended.  g 

An  evident  relation  takes  place  between  refpiration  With  ma- 
and  motion.  The  breathing  is  quickened  by  exercife  •  tion; 
and  when  there  is  a  confiderable  debility  of  the  mufeu- 
lar  fyftem,  the  flighteft  exertion  produces  hurried  refpi¬ 
ration,  panting,  &c.  In  thofe  animals  that  poffefs  the 
greateft  powers  of  motion,  refpiration  is  moft  free,  and 
the  air  moft  extenfively  diffufed  over  the  body.  In 
birds,  not  only  the  lungs  are  very  extenfive,  but  the  air 
is  conveyed  into  the  bones  of  the  fkull,  and  into  the 
hollows  of  the  larger  cylindrical  bones  5  and  in  infedts 
which  have  the  moft  rapid  motions,  the  air  penetrates  to 
every  part  of  the  body.  Motion,  as  well  arfenfation, 
becomes  unufually  free  and  vigorous  in  rarefied  air,  and 
during  the  refpiration  of  nitrous  oxide  }  while  in  cafes 
3  S  of 
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Of  of  impeded  or  obftrucled  reipiration,  the  action  of  the 
Jiefpiration.  mufcIes  [s  languid  and  feeble.  Indeed,  if  we  may  im- 
v  ~  plicitly  rely  on  the  experiments  that  have  been  made  on 
the  refpiration  of  de-oxygenated  gafes,  the  mufcular 
fibres  are  among  the  firit  organs  tnat  are  injured.  \Vc 
are  told  that  by  the  admiiTion  of  black  blood,  or  blood 
that  has  not  undergone  the  neceffary  changes  by  heal¬ 
thy  refpiration,  the  mufcles  lofe  their  power  of  contrac- 
tion,  and  even  their  irritability. 

Withdiaef-  The  organs  and  function  of  refpiration  fympathife 
tion.  with  thofe  of  digeftion.  When  the  former  fun&ion  is 
moll  free,  the  latter  is  generally  moll  healthy  5  the  re¬ 
fpiration  of  pure  or  rarefied  air,  or  of  the  nitrous  oxide, 
is  attended  with  an  increafe  of  appetite,  and  of  the  di- 
geftive  powers,  as  was  experienced  by  M.  Sauffure  while 
wandering  among  the  Alps,  and  by  Davy  while  refpir- 
'  ing  the  gas  of  Paradfe.  Again,  when  digeftion  is  im¬ 
paired,  or  when  the  ftomach  is  overloaded,  the  breath¬ 
ing  is  rendered  difficult,  laborious,  or  irregular,  and  in 
■many  cafes  of  affe&ion  of  the  ftomach,  cough  is  a  very 
■common  fymptom.  Thefe  effects  produced  on  the  re¬ 
spiratory  organs  in  confequence  of  impaired  digeftion, 
•are  afcribable  chiefly  to  the  preffure  on  the  diaphragm 
by  the  diftended  ftomach. 

Many  other  relations  might  be  pointed  out  between 
refpiration  and  the  other  functions  of  the  animal  econo¬ 
my,  but  our  limits  do  not  permit  us  to  enlarge  further 
on  the  fubje6t  *. 

^  ^  For  an  account  of  the  morbid  affedtions  of  refpira- 

CphyJiohfur  ti°n,  fuch  as  fnee%ing,  hiccup,  coughing ,  anxiety ,  dyf 
laVie  et  la  pnoea,  or  difficulty  of  breathing ,  fee  the  article  Medi- 
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into  chyle  ;  but  if  Ohyle,  or  what  is  very  Similar  to  it,  OtNntri- 
frefti  milk,  be  received  into  the  ftomach,  this  organ 
exerts  on  it  the  ufual  change,  and  does  not  pafs  it  for-  /  V  ^  1 
ward  into  the  inteftines  unaltered,  though  we  know  by 
experiment,  that  frefti  milk  is  capable  of  being  taken 
up  unchanged  by  the  abforbents  of  the  bowels  *.  A-  *  rordyce 
gain,  blood  is  always  perfe&ed  within  the  circulating  on  Digef 
veftels  ;  and  if  chyle  or  frefti  milk  be  inje£ted  into  th Q>tion,]i.iZ$r 
arteries,  it  produces  dangerous  effects,  while  the  frelh 
blood  of  another  living  animal  may  be  transfufed  into 
thefe  veftels  without  injury.  In  like  manner,  if  a  piece 
of  frefti  mufcular  flefh  be  cut  from  a  living  animal,  and 
applied  to  the  mufcles  of  another  living  animal,  alfo 
newly  divided,  the  two  parts  unite,  and  are  immedi¬ 
ately  aftimilated  5  and  even  frefti  bone  may,  in  the  fame 
manner  be  ingrafted  on  the  living  bones  of  the  fame,  or 
of  a  different  fpecies  of  animal  f  *,  while  fubftances  ^  p ^ 
that  are  foreign  to  the  nature  of  the  animal  body,  when  Mag.  vi, 
introduced  into  the  bload-veftels,  prove  fatal,  and  when  308. 
inferted  into  a  wounded  mufcular  or  bony  part,  prevent 
the  wound  from  healing.  ^ 

Thefe  circumftances  (how  that  affimilation  is  a  che-  Aflimila- 
mical  procefs,  though  modified  and  regulated  by  the  tion  a  che- 
a&ion  of  the  living  principle.  The  chemical  nature  of  m’lcal  Pr°- 
aftimilation  is  moft  diflinftly  proved  by  the  well-known  cefs* 
experiment  of  colouring  the  bones  of  an  animal,  by 
feeding  it  on  madder.  The  particles  of  the  madder, 
which  we  know  to  have  a  ftrong  affinity  for  phofphate 
of  lime,  are  carried  unchanged  from  the  ftomach  into 
the  blood- veftels,  and  are  thence  conveyed,  probably  in 
combination  with  the  phofphate  of  lime  there  contained, 
into  the  fubftance  of  the  bones,  where  they  are  depo- 
fited,  and  remain  for  a  confiderable  time. 

We  have  conftdered  nutrition  as  performed  by  the  Nutrition 
circulating  veftels.  It  has  been  fuppofed  that  the  nerves  n«t  per- 
are  the  organs  of  nutrition  ;  but  this  ftrange  hypothefts  by 

is  completely  overturned  by  an  experiment  of  the  fecond 
Monro,  which  proves  that  the  limb  of  a  frog  may  be 
preferved  alive  and  nourilhed  by  the  blood-veffels,  after 
its  communication  with  the  brain  has  been  cut  off  by 
dividing  the  nerves.  .  264 

In  infers  and  zoophytes,  where  there  are  no  circula-  Nutrition 
ting  veftels,  nutrition  muft  be  a  very  ftmple  operation,  ™  infetfs 
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Chap.  IX.  Of  Nutrition  and  JJffimilation. 

The  fun&ion  by  which  the  nutritious  particles  re¬ 
ceived  by  a  living  being  are  aftimilated  to  the  nature  of 
that  being,  or  become  part  of  its  fubftance,  is  properly 
called  nutrition.  This  is  the  completion  of  the  procefs 
which,  in  moft  animals,  is  the  combined  refult  of  feve- 
ral  other  operations.  Thus,  in  the  fuperior  animals, 
from  man  to  the  mollufca,  the  whole  procefs  of  nutrition 

conftits  of  digeftion,  abforption,  circulation,  and  refpira-  ”  *~v  — ■ -  7t - V  '  and  zoo 

tim;  by  the  two  laft  of  which  the  nourifhment  received  According  to  Cuvier,  it  is  performed  by  imbibition  ;  the  , 
is  changed  into  perfeft  blood,  and  fitted  for  the  fupport  pores  .of  the.  animal’s,  body  receiving  immediately  the 

-  ~  ’  e  11  r-/1 —  17 -  nutritious  fluids  on  which  it  feeds.  165 

In  plants  and  animals,  the  affimilaling  power  has  al-  AflimiJat- 
ways  certain  limits  preferibed  to  it ;  its  influence  is  very  Jj^itedT ** 
generally  confined  to  the  fort  of  food  congenial  to  the 
fpecies,  and  its  ftrength  is  varied  according  to  circum¬ 
ftances,  as  the  age,  the  habits,  and  the  ftate  of  health. 

Thofe  which  are  young  affimilate  fafter  than  thofe 
which  are  old  5  and  one  fpecies,  which  may  partly  be 
owing  to  the  nature  of  their  food,  will  affimilate  much 
fafter  than  another.  Certain  wTorms  that  feed  on  ani¬ 
mal  and  vegetable  fubftances  will,  in  twenty-four  hours 
after  their  efcape  from  the  egg,  become  not  only  double 
their  former  fize,  but  will  wxigh,  according  to  Redi, 
from  155  to  210  times  more  than  before.  Moft  oils 
are  of  very  difficult  affimilation  \  and  thofe  which  are 
volatile  will  often  refill  the  long-continued  and  the 
varied  a&ion  of  the  living  organs  ;  will  mingle  with  the 
parts,  and,  undecompofed,  communicate  their  flavour. 

Other  circumftances  refpe&ing  nutrition  have  been 

noticed 


and  renewal  of  the  feveral  parts  of  the  fyftem.  From 
the  account  of  the  conftituent  parts  of  the  blood  given 
under  Chemistry,  N°  2660,  it  will  appear,  that  this 
fluid  contains  within  itfelf  the  principles  of  which  every 
part  of  the  body  is  compofed.  Thus  it  contains  fibrine, 
which  is  the  chief  principle  of  the  mufcular  parts  \  phof 
phate  of  lime,  which  forms  the  bafts  of  the  bones  ;  albu¬ 
men  and  gelatine ,  the  chief  conftituents  of  cartilages, 
ligaments  and  tendons,  &c.  Thefe  principles  are  con¬ 
veyed  by  the  arterial  blood,  during  ks  circulation,  to 
thofe  parts  of  the  fyftem  where  they  are  required,  for 
renewing  wafte,  or  fupplying  deficiencies,  and  thus  they 
are  a  film  dated  to  the  nature  of  the  body. 

The  powTer  of  affimilation,  fo  remarkable  in  living 
latingorgai  bodies,  is  not  the  fame  in  every  affimilaling  organ  5 
produces  fout  each  has  the  property  of  converting  the  materials  it 
pecufiar  ^^5  (provided  they  be  fufceptible  of  this  ccnvcrfion) 
into  a  peculiar  fubftance.  Thus,  the  ftomach  always 
converts  the  food  into  chyme ;  the  inteftines  change  it 
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Of  noticed  in  the  firfi  part  of  Anatomy,  N°  130  5  and 
,  Secr^Qn'  the  chemical  dodrine  of  affimilation  is  more  fully  con- 
v  lidered  under  Chemistry,  N°  2576 — 2571. 

Chap.  X.  Of  Secretion, 

Secretion.  That  fundion  by  which  any  organ,  or  fet  of  organs, 
feparates  from  the  general  niafs  of  blood  certain  prin¬ 
ciples  intended  to  perform  fome  important  office  in  the 
animal  economy,  is  called  fccretion  ;  and  the  fubftances 
^  fo  feparated,  are  called  fecretions . 

Organs.7  The  fecretory  organs  in  the  more  perfect  animals  are 
very  numerous,  and  fome  of  them  very  complex.  The 
molt  fimple  of  them  feem  to  be  the  cellular  texture ,  and 
the  mucous  membranes .  The  next  in  fimplicity  are 

the  conglobate  glands,  and  perhaps  the  fpleen,  while 
the  more  complex  organs  are  the  liver ,  the  teficles ,  the 
atrabiliary  capfules ,  &c.  An  account  of  all  thefeor- 
gans,  as  they  occur  in  the  human  body,  has  been  given 
in  the  firft  part  of  the  article  Anatomy  $  and  the  cor- 
refponding  organs  of  the  inferior  animals,  with  others 
not  found  in  man,  are  defcribed  by  writers  on  compara- 
a£g  tive  anatomy,  efpecially  Cuvier  and  Blumenbach. 

Kinds  offc-  Secretion  appears  to  be  of  three  kinds :  1.  Tranfuda - 
cretion.  tton ,  in  which  the  fecreted  matters  merely  ©oze  through 

the  pores  of  the  fecreting  organ.  This  takes  place  in 
the  loweft  daffies  of  animals,  as  in  zoophytes,  infeds, 
and  fome  worms,  but  rarely  in  the  human  fubjed. 
2.  Exhalation ,  in  which  the  fecieted  fluids  are  poured 
out  into  cavities  by  certain  branches  of  the  arteries  with 
open  mouths,  called  exhalants .  This  appears  to  take 
place  in  many  organs  of  the  moil  perfed  animals,  efpe¬ 
cially  from  thq  mucous  membranes,  the  fynovial  glands, 
&c.  3.  Secretion ,  properly  fo  called,  in  which  the 

blood  paffes  through  glandular  bodies,  where  a  part  of 
it  is  decompofed,  and  carried  out  in  another  form  by 
particular  tubes  called  excretory  dutfs .  This  is  the 
cafe  with  moll  of  the  fecreting  organs,  as  the  falivary 
glands,  the  lachrymal  glands,  the  liver,  the  pancreas, 
the  teflicles,  and  a  few  others. 

Secreted  The  fecreted  fluids  are  chiefly  the  following  :  lymph, 
matters,  ferum,  tears,  mucus,  faliva,  pancreatic  juice,  gafric  juice , 
enteric  juice,  bile,  fe men,  fynovia,fat,  marrow,  cerumen 
or  ear-wax,  and  in  the  female,  milk .  The  other  mat¬ 
ters  fecreted,  which  may  rather  be  termed  folid  than 
fluid,  are  albumen ,  gelatine,  fi brine,  and  phofphate  of 
hme .  On  the  nature  and  properties  of  all  thefe  fub- 
flances,  fee  the  article  Chemistry,  Chap.  xix.  fed.  3. 

With  refped  to  the  fecretions  in  general,  we  may  re¬ 
mark,  that  they  are  confiderably  influenced  by  age,  fex, 
various  affedions  of  the  mind,  and  various  bodily  dif- 
Senenfl  e^es'  are  f?rmed  by  organs  which  are  fometimes 

modifica-  capable  of  fupplying  the  deficiencies  of  each  other  \ 
tions  of  fe-  they  are  fubjeded  to  the  influence  of  the  atmofphere, 
cretion.  anc[  to  the  temperaments  of  the  body  j  they  are  fome¬ 
times  mixed  together,  and  by  this  combination  their  na¬ 
ture  is  changed. 

We  fhall  now  briefly  examine  the  adion  of  three  of 
the  fecreting  organs,  viz.  the  cellular  membrane,  the 
liver,  and  the  fpleen . 

Adionof  From  the  extenfive  diflribution  of  the  cellular  mem- 
the  cellular  brane  it  is  reafonable  to  conclude,  that  it  is  intended  to 
membrane,  perform  feveral  important  offices  in  the  animal  economy. 

One  of  its  moft  obvious  ufes  is  to  form  a  general  con¬ 
ceding  medium  between  every  part  of  the  ftrudure, 
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while  it  at  the  fame  time  feparates  and  diflinguiffies 
every  organ.  From  its  elafticity,  and  the  lubricating 
fluid  which  it  holds  within  its  cells,  it  facilitates  motion, 
and  thus  affifts  the  adion  of  all  the  mufcular  parts  and 
organs.  That  it  is  fufceptible  of  great  dilatation  is 
proved  by  the  phenomena  of  anafarcous  dropfy  5  and  the 
gradual  evacuation  of  the  water  when  anafarcous  limbs 
are  pundured,  as  well  as  the  paffage  of  extraneous 
bodies  below  the  fkin  from  one  part  to  another,  feem  to 
fhow  that  poffeiles  confiderable.  contradile  powers. 

It  is  chiefly,  however,  as  a  fecreting  organ  that  we  are 
here  to  confider  the  cellular  membrane  ;  and  in  this  way 
its  fundion  is  of  the  utmoft  importance.  The  fatty 
matter,  that  is  fo  copious  in  mod  of  the  fuperior  ani¬ 
mals,  is  contained  within  particular  cells  or  bags  of  the 
cellular  membrane,  and  is  found  in  greateft  quantities 
below  the  Ikin,  efpecially  on  the  fernal  part  of  the 
belly,  and  about  the  kidneys.  In  fome  animals,  as  the 
hog,  the  feal,  the  walrus  and  the  cetaceous  tribes,  it 
forms  a  layer  feveral  inches  in  thicknefs,  and  in  all  the 
water  animals  above  mentioned  it  is  nearly  fluid.  To 
thefe  animals  it  not  only  ferves  the  purpofes  of  a  warm 
covering  by  the  flownefs  with  which  it  conduds  heat ; 
but,  by  diminifhing  their  fpecific  gravity,  renders  their 
motions  on  the  furface  of  the' water  much  more  eafy 
and  expeditious.  One  of  the  molt  important  ufes  of  the 
fat  feems  to  be  to  fupply  nourifhment  to  the  body,  when 
the  ordinary  channel  is  obftruded,  or  the  fyftem  render¬ 
ed  incapable,  from  torpor  or  difeafe,  of  receiving  food. 

When  fat  perfons  are  attacked  by  fever,  or  fimilar  acute  ♦ 
difeafes,  they  become  emaciated,  fometimes  to  fo  great 
a  degree  as  to  appear  a  mere  fkeleton  )  and  thofe  ani¬ 
mals  who  fleep  during  winter,  though  very  fat  when 
they  retire  to  their  dormitories,  are  extremely  lank  and 
lean  when  they  quit  thefe  on  the  return  of  fpring.  In 
all  thefe  cafes  the  fat  alone  is  abforbed,  and  fupplies  the 
wafte  that  takes  place  in  the  body,  and  would  other- 
wife  prove  fatal. 

On  the  adions  of  the  cellular  membrane,  fee  Bichat, 

Anatomie  Generale,  tom.  i. 

Some  phyfiologifts  have  fuppofed  that  the  bile  fecret-  A<fHon*of 
ed  by  the  liver  is  not  formed  entirely  from  the  blood  of  the  fiver, 
the  vena  portarum,  but  partly  from  the  hepatic  artery. 

Dr  Saunders,  who  has  examined  the  arguments  in  fa¬ 
vour  of  this  fuppofition,  decides  againft  it,  and  confiders 
the  ufual  opinion  of  the  bile  being  folely  fecreted  from 
the  blood  of  the  vena  portarum,  as  quite  fatisfadory. 

It  has  alfo  been  fuppofed,  that  the  whole  of  the  bile  is 
not  fecreted  by  the  liver,  but  that  the  gall  bladder  has 
a  lhare  in  this  office,  and  is  not  merely  a  refervoir,  like 
the  urinary  bladder.  This  fuppofition  is  highly  improba¬ 
ble,  although  we  think  there  can  be  little  doubt  that 
the  bile  undergoes,  within  the  gall  bladder,  fome  pe¬ 
culiar  changes,  which  render  it  better  fitted  for  the 
fundions  it  has  to  perform.  We  know  that  the  gall 
bladder  is  very  mufcular,  and  that  there  is  an  appear¬ 
ance  of  follicles  within  it.  It  is  therefore  probable 
that  fome  matter  is  fecreted  from  its  internal  furface, 
which  produces  a  neceffary  change  in  the  bile. 

The  principal  ufe  of  the  bile  feems  to  be  to  flimulate  Ufes  of  the- 
the  inteflines,  and  thus  keep  up  their  energy  and  peri-  bile. 

Baltic  motion,  though  it  is  probable  that,  befides  this 
office,  it  performs  feveral  others  of  importance  in  the 
animal  economy,  fuch  as  affifling  in  the  decompofition 
of  the  food,  and  thus  forming  chyle  j  and  ading  as  a 
3  $  2  general 
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Of  general  dlmulus  to  the  fyftem.  That  it  has  this  laft 
Secretion,  *s  probable  from  the  torpor,  inadlivity,  and  de- 

^  v  jedlion  that  attend  hypochondriacal  and  chlorotic  af¬ 
fections,  in  which  this  iecretion  is  defective.  Too  great 
a  fecretion,  or  rather  excretion  oi  brie,  is  attended  with 

*  See  S&un-  violent  purging  *. 

On  the  nature  of  the  bile,  and  biliary  concretions, 

fee  Chemistry,  N°  2664. 

Few  fubjeCls  in  phyfrolcgy  have  given  rife  to  more 
difcuffion,  and  few  have  been  confidered  with  fo  little 
fuccefs,  as  the  ufe  of  the  fpleen  in  the  animal  economy. 
That  an  organ  fo  large,  and  fo  well  fupplied  with  blood, 
fliould  be  intended  lor  iome  important  funCtion,  is  fcarce- 
ly  to  be  doubced  5  and  yet  the  inftances  of  animals  that 
have  lived,  ieerningly  with  little  inconvenience,  after  the 
fpleen  had  been  cut  out,  feem  to  prove  that  this  organ 
is  not  of  fuch  great  importance  as  it  appears  to  be.  The 
conjectures  refpeCling  its  ufe3  are  various,  and  fome  01 
them  not  a  little  ludicrous.  Some  have  fuppofed  that 
it  a  died  by  its  weight  and  preffure  on  the  flonracb,  and 
thus  promoted  digeflion  at  one  time,  and  counteracted 
hunger  at  another  }  fome,  that  it  was  intended  to  dilute 
and  attenuate  the  blood }  others,  to  deprive  that  fluid  of 
its  fuperabundant  oil ;  another  party,  that  it  contributed 
to  form  the  red  globules  of  the  blood  \  and  fome  of  the 
older  phyflologiiis  fuppofed  that  it  fecreted  that  fluid  to 
Opinion  of  which  they  gave  the  name  of  black  hie.  Dumas  is  of 
Dumas.  opinion  that  it  is  a  fort  of  fupplementary  organ,  both  to 
the  liver  and  the  kidneys,  feparating  from  the  blood  part 
of  its  feroflty,  and  then  delivering  it  over  to  the  liver  in 
a  proper  date  for  the  formation  of  bile  ;  and  furnifhing 
to  the  kidneys  another  portion  of  ieroflty  to  form  the 

*  Principes  watery  part  of  the  urine  *,  That  at  lead  a  part  of  thefe 
de  Phyfioi.  opinions  of  Dumas  has  fome  foundation,  will  appear  from 
tom.  in  p.  tjle  following  fummary  of  the  late  experiments  of  Mr 

976  Everard  Home. 

Expcri-  Profccuting  the  inquiry  refpeCling  the  date  of  the 

merits  of  domach  during  digedion,  which  we  have  formerly  al- 
‘^r  Home,  lllcled  to  (fee  N°  16 1),  Mr  Home  found  that  during  di¬ 
gedion,  the  fluids  taken  into  the  domach  are  principally 
contained  in  the  cardiac  portion  5  and  he  inferred,  from 
the  uniform  confidence  of  the  chyme  in  the  pyloric  por¬ 
tion,  that  a  great  part  of  the  fluids  are  carried  out  of  the 
domach  without  ever  reaching  the  pylorus .  As  he  con¬ 
ceived  very  naturally,  that  the  lymphatics  of  the  do¬ 
mach  were  inadequate  to  this  office,  he  conjeCtured  that 
the  fluids  might  pafs  off  by  the  fpleen.  He  proved,  by 
a  deciflve  experiment,  that  liquors  might  pafs  through 
the  domach  without  going  through  the  pylorus,  and  he 
alfo  found  at  the  fame  time,  that  the  fpleen  was  turgid, 
unufually  large,  and  its  external  furface  very  irregular  *, 
and  when  cut  into,  fmall  cells  were  every  where  met 
with,  containing  a  watery  fluid,  and  occupying  a  conli- 
derable  portion  of  its  fubdance.  Rudiments  of  thefe 
cells  had  been  feen  before  by  Malpighi,  who  confidered 
them  to  be  glands,  and  by  Cuvier,  who  calls  them  cor- 
pufcles  ;  but  the  cells  in  a  didended  date  feem  not  to 
have  been  examined  till  Mr  Home  was  led  to  look  for 
them,  in  confequence  of  the  above  experiment.  Mr 
Home  varied  this  experiment,  by  giving  animals  a  de¬ 
ception  of  madder,  and  ai\  mfufion  of  rhubarb,  and  obtain¬ 
ed  fimilar  refults.  Part  of  the  fluid  fwallowed  was  again 
rejedled  by  vomiting  5  but  of  that  which  remained  it  was 
always  found  that  a  part  had  efcaped,  without  any  pof- 
fibility  of  paffing  by  the  pylorus }  as  this  was  fecured  by 
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ligature.  It  did  not  probably  efcape  by  tlie  abfoibents,  Of 
as  thefe  were  not  io  much  didended  by  fluid  as  to  be  Secretion, 
vifible  \  and  it  certainly  did  enter  the  fpleen,  as  there  ' 

was  there  Fund  a  quantity  of  liquor,  which  was  proved, 
by  an  alkaline  ted,  to  contain  rhubarb.  A  large  quan-*^7'^ 
tity  of  urine  was  found  in  the  bladder,  alfo  impregnated  tor 

with  rhubarb  *.  _  _  °  lScS^ 

From  thefe  experiments  it  appears,  that  the  fpleen  is  SpWen  car- 
capable  of  carrying  off  from  the  ltomach,  a  part  of  its  ries  off  fluid 
fluid  contents,  thus  affording  a  much  nearer  paffage  to  *!om  l^.e 
the  bladder  than  through  the  abfoibents.  If  this  invef- 1  °maC  1# 
tigation,  on  further  trials,  fliall  prove  equally  fatisfadlorv, 
it  will  explain  why  the  bladder  is  often  didended  with 
urine  in  a  diort  time  alter  drinking )  and  will  do  away 
the  necedity  of  having  recourfe  to  the  difputed  hypo¬ 
thecs  of  the  retrograde  adtion  of  the  abforbents. 

In  the  inferior  citifies  of  animals  there  are  a  number  pecu^ar 
of  peculiar  fecrelions,  which,  from  their  utility  in  medi-  animal  t'e- 
cine  or  the  arts,  or  from  their  noxious  or  unpleafant  ef-cretions. 
feels,  are  deferving  the  attention  of  phyfiologids.  We 
can  here  only  mention  a  few  of  the  more  important. 

The  nature  and  properties  of  mod  of  them  are  explained 
under  Chemistry. 

Some  of  the  mammalia  fee  rote  matters  that  have  a 
very  flrong  frnell,  as  mujk ,  civet,  cajlor ,  and/  in  particu¬ 
lar  the  fluid  emitted  from  the  hide  of  feveral  of  the 
weazel  tribe,  befide  the  civet  cat.  Ambergris  is  fecret¬ 
ed  by  fome  fpecics  of  whales.  Birds,  efpecially  water 
fowls,  fecrele  a  large  quantity  of  oily  matter,  which  they 
ufe  in  dreffing  their  feathers.  Some  reptiles,  efpecially 
the  toad,  fee  re  te  an  acrimonious  fluid,  which  Teems  to 
ferve  them  as  a  weapon  of  defence.  Many  ferpents,  as 
is  well  known,  produce  a  mod  virulent  poifon,  which 
they  infert  into  the  wounds  inflicted  by  their  fangs. 

Some  fillies  fecrete  fluids  of  a  flmilar  tendency.  Few 
animals,  however,  form  Accretions  fo  various  and  fo  use¬ 
ful,  as  the  infedl  tribes,  from  whom  we  procure  cochi¬ 
neal \  kermes ,  lac,  fiik,  Sec.  Si  me  of  the  mollufca,  as  the 
mufcle,  and  the  fpinning  flug,  alfo  fecrete  a  matter  fimi¬ 
lar  to  fllk,  by  means  of  which  they  either  fecure  them- 
felves  firmly  in  their  durations,  or  facilitate  their  pro- 
greflfive  motion.  The  ink  of  the  cuttle Jifn,  fuppofed 
with  no  fmall  probability,  to  be  the  balls  of  Indian  or 
Chinefe  ink,  is  alfo  a  remarkable  animal  fecretion.  which 
feems  intended  by  nature  to  fereen  the  animal,  and  af- 
fid  it  in  eluding  the  vigilance  of  its  purfuers. 

There  are  alfo  many  important  vegetable  fecretions,  Vegetable 
conflituting  what  are  called  gums,  rejins ,  and  gu m-rejins ;  fecretions. 
as  gum-arabic ,  gumdragant ;  guaiac ,  dragon’s  blood ; 
ajpifoetida ,  gamboge ,  myrrh ,  aloes ,  and  many  others  ;  for 
an  account  of  which  fee  Chemistry  and  Materia 
Medica. 
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The  fundlion  of  excretion  differs  but  little  in  its  na-  Excretio*. 
ture  from  that  of  fecretion  already  confidered.  As  the 
organs  of  fecretion  feparate  from  the  blood  thofe  fub- 
ffances  which  are  ufeful  in  the  animal  economy,  fo  the 
excretory  organs  feparate  from  the  blood,  or  from  the 
food  taken  into  the  domach,  thofe  fubdances  which  are 
to  be  conveyed  out  of  the  body  as  excrcmentitious,  viz. 
the  folid  excrement,  the  urine,  arrd  perfpiratioru 

The  organs  of  excretion,  then,  are  chiefly  the  bowTels,  Organs^ 
efpecially  the  larger  intedines,  the  kidneys,  with  their 

appendages, 
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vf  appendages,  the  ureters  and  urinary  bladder,  and  the 
Excretion.  fR;n.  For  an  account  of  thefe  in  the  human  body,  fee 
'  v  Anatomy,  Part  I.  ;  and  for  the  varieties  of  thefe  or¬ 
gans  in  fuch  of  the  inferior  animals  as  poiTefs  them,  and 
for  the  means  by  which  their  abfence  is  fupplied  in 
others,  fee  the  works  of  Cuvier  and  Blumenbach  already 
2S*  quoted. 

Escretion  i-  he  phyfiology  of  inteflinal  excretion  requires  little  ex- 
bytheintef-planatio.u  The  remains  of  the  food,  after  the  nutritious 
tines.  chyle  lias  been  extracted  from  it  by  the  ladleals,  are  car¬ 
ried  onward  through  ihe  colon  and  redtum  by  the  pe- 
rifbaltic  motion  of  the  inteftinal  canal,  excited  to  adlion 
by  the  ftimulus  of  their  contents,  and  of  the  bile,  and 
affifted  by  the  preiTure  of  the  abdominal  mufcles,  till 
they  reach  the  extremity  of  the  redum,  when  becoming 
more  ftimul  nt,  partly  by  their  bulk,  and  partly  by  their 
increafed  acrimony,  they  roufe  the  mufcular  fibres  of  that 
inteltine  to  greater  adion,  fo  as,  with  the  afiiftance  of 
the  abdominal  mufcles,  to  overcome  the  refinance  of  the 
a$3  JphinHer ,  and  are  thus  expelled. 

Relations.  Inteflinal  excretion  is  influenced  by  mod  of  the  pre¬ 
ceding  fundions.  i.  By  the  nervous  power  \  as  we  find 
,  that  in  cafes  of  paralyfis,  the  excrements  are  not  palled 
without  artificial  means,  or  they  are  voided  involuntari¬ 
ly.  2.  By  motion.  Thus  we  find  that  the  adion  of 
the  bowels  is  increafed  by  exercife,  and  lelfened  by  in¬ 
dolence  and  a  fedentary  life  ;  though  the  quantity  of 
excrement  palfed  is  greater  in  the  latter  cafe  than  in  the 
former,  (hewing  that  the  ftimulus  of  the  excrementitious 
matter  is  not  fufficient  without  mufcular  adion,  to  pro¬ 
duce  the  regular  performance  of  this  fundion.  3.  By 
digeftion.  It  is  well  known  that  the  ftronger  the  diges¬ 
tive  powers  of  the  ftomacb,  the  more  adive  are  the 
bowels,  and  again,  when  thefe  latter  are  overloaded  with 
excrement,  the  fundions  of  the  ftomach  are  difordered. 
4.  By  fecretion.  The  adion  of  the  inteftines  is  increaf¬ 
ed,  when  that  of  the  fecretory  organs  which  pour  their 
contents  into  the  alimentary  canal,  becomes  unufually 
great,  viz.  in  unufual  fecretions  of  bile  or  mucus,  as  in 
cholera  and  diarrhoea;  while,  when  thofe  fecretions  are 
defedive,  as  in  cafes  of  jaundice ,  the  inteftines  become 
unufually  torpid. 

The  morbid  affedions  of  inteftinal  fecretion  have  been 
“Excretion  confidered  under  Medicine,  N°  1 09-7  1 12,  and  1 14, 1 15. 
-by  the  kid-  The  organs  deftined  for  the  excretion  of  urine  afford 
fteys.  the  moft  complete  apparatus  for  this  fundion  of  any  that 
we  fhall  fyive  occafion  to  notice,  confiding  of  an  affem- 
blage  of  glands,  colleded  within  one  membrane  j  an  ex¬ 
cretory  dud  ;  a  refervoir  for  colleding  the  excreted 
fluid,  and  a  canal  for  conveying  it  out  of  the  body.  In¬ 
deed  we  may  confider  the  kidneys  rather  as  fecreting 
than  excreting  organs,  as  the  urine  there  formed  differs 
fo  much  in  its  nature  and  properties  from  the  circulating 
fxuids.  We  know,  by  a  decifive  experiment,  that  the 
kidneys  perform  the  whole  of  this  office,  and  that  the 
other  organs  are  intended  for  the  excretion  of  the  urine  \ 
for  when  the  ureters  are  tied  or  obftruded  next  the  blad¬ 
der,  we  find  that  the  fecretion  of  urine  ftill  goes  on,  and 
that  the  ureters  above  the  obftrudion  foon  become  filled 
and  prodigioufly  diflended. 

The  nature  and  properties  of  urine,  in  its  natural  ftate, 
and  as  altered  in  certain  difeafes,  have  been  confidered 
under  Chemistry,  N°  2670. 

As  the  urine  contains  tw?o  fubftances  that  are  not 
found  in  the  blood,  viz.  urea  and  uric  acid,  Dr  Thom- 
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fon  concludes,  on  very  probable  grounds,  that  the  office  Of 
of  the  kidneys  is  net  merely  to  feparate  from  the  blood,  Excietl0rq 
a  quantity  of  water  and  falls,  but  that  they  exert  on  this  |  xhom- 
ftuid  fome  peculiar  aflion,  decompofing  fome  part  of  the  fans  Che - 
blood,  and  forming  fome  new  fubftance  or  fubftances  f.  v>ijiry,  yol. 

The  mutual  relations  between  this  excretion  and  the  v*  3 d  edit, 
preceding  fun&ions,  are  not  many,  or  very  important.  *** 

During  certain  affcdlions  of  the  nervous  fyftem,  there  is  a  Relations, 
fiidden  and  copious  excretion  of  limpid  urine,  and  fome 
mental  emotions  produce  an  involuntary  flow  of  it  f  Mer- 
And  in  cafes  of  palfy,  an  incontinence,  or  a  total  fup -  chant  of 
preftion  of  urine,  is  very  common.  This  excretion 
confiderably  influenced  by  motion,  being  lefs  copious  in 
thofe  who  ufe  much  exercife,  or  lead  a  laborious  life. 

The  morbid  affe&ions  referable  to  this  excretion,  are 
noticed  under  MEDICINE,  N°  118 — 122.  ^ 

The  excretion  by  the  fkin,  or  perfpiration,  has  exer-  £xcret;on 
cifed  the  ingenuity  of  many  phyficians  and  phyfiologifts,  by  the  fkin. 
ever  fince  the  time  of  San  clonus  5  and  though  it  is  not 
now  confidered  as  fo  effential  to  life  and  health  as  it  was 
in  the  beginning  of  the  18th  century,  is  certainly  of 
great  importance.  Idle  quantity  of  watery  fluid  occa- 
fionally  thrown  out  by  the  fkin  in  the  form  of  fweat, 
proves  that,  by  means  of  this  organ,  the  blood  is  freed 
from  a  great  deal  of  ufelefs  or  perhaps  injurious  matter, 
which  could  not  fo  conveniently,  or  fo  perfe&ly,  be  ex¬ 
pelled  by  other  outlets^  The  nature  of  the  matter  per- 
fpired,  and  the  quantity  of  ordinary  perfpiration,  have 
been  inveftigated  by  many  able  experimentalifts,  the  re- 
fult  of  whofe  labours  is  given  in  thefirft  volume  of  John- 
fon’s  Animal  Cliemiflry  ;  the  fifth  volume  (third  edition) 
of  Dr  Thomfon’s  Syjlem  of  Cliemiflry  ;  in  a  paper  by  Dr 
Kellie  in  the  fecond  number  of  the  Edinburgh  Me¬ 
dical  and  Surgical  Journal ,  and  in  our  article  CHEMISTRY. 

The  principal  fa&s  that  have  been  afeertained  with 
refpeft  to  the  perfpirable  matter  thrown  out  by  the  fkin, 
relate  either  to  its  quantity,  or  its  chemical  compofition. 

I.  The  experiments  on  the  quantity  perfpired,  on  Quantity  of 
which  we  can  the  moft  rely,  are  thofe  of  Lavoifier,  Se- the  perfpi- 
guin,  and  Mr  Abernethy.  From  thefe  experiments  we  rat*on* 
may  deduce  the  following  conclufions  :  1.  The  greateft 
Quantity  of  matter  perfpired  in  a  minute,  amounts  to 

about  26  grains  troy,  the  leaft  to  about  9  grains  5  giv¬ 
ing  an  average  of  about  17  grains  in  the  minute,  or 
about  52  ounces  in  24  hours.  Dr  Kellie  eftimates  the 
quantity  at  about  30  ounces,  which  feems  too  fmall.  2. 

The  quantity  of  perfpiration  is  increafed  by  drink,  but 
not  perceptibly  by  folid  food.  3.  Perfpiration  is  the 
leaft  in  quantity  immediately  after  a  meal,  and  reaches 
its  bigheft  proportion  during  digeftion. 

II.  The  perfpirable  matter  is  chiefly  compofed  of  a  jts  ^ 
large  quantity  of  water,  fome  carbon  or  carbonic  acid,  lion.0^0’1" 
a  fmall  quantity  of  another  acid,  fuppofed  to  be  the 
phofphoric,  and  a  peculiar  oily  matter  of  an  odorous 
quality,  differing  in  different  animals,  and,  as  it  fhould 

feem,  in  different  individuals.  The  perfpiration  of  qua¬ 
drupeds  is  frequently  found  to  contain  phofphate  of  lime, 
and  fometimes  urea.  See  Chemistry,  N°  2532. 

As  to  the  relations  of  perfpiration  with  the  preceding  Relations 
functions,  we  may  remark  that  this  excretion  is  in¬ 
creafed  by  various  paffions  of  the  mind,  by  exercife,  by 
healthy  and  rapid  digeftion  ;  that  it  is  generally  in  pro¬ 
portion  to  the  vigour  and  quicknefs  of  the  circulation 
and  refpiration,  and  that  it  is  capable  of  fupplying  the' 
defeat  of  the  two  former  excretions.  On  the  contrary, 
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Of  Integu-  it  is  leiTened  by  Ina&KIty  ;  by  the  impaired  (late  of  the 
(  digeftive  organs  ;  by  languid  circulation  and  refpiration, 
and  by  violent  purging,  or  evacuation  of  urine. 
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Ufesofinte-  All  living  bodies  are  furnifhed  with  integuments, 
gum  ntsas  which  are  intended  to  afford  them  a  defence  againft 
efence.  thQfe  injuries  to  which  their  fituation  is  commonly  ex- 
pofed.  Of  the  integuments  fome  are  ufeful  in  prevent¬ 
ing  the  diflipation  of  the  fluids  ;  fome  in  refilling  acrid 
and  corrofive  fubftanees  ;  fome  of  them  are  indigeftible 
in  the  flomach  of  animals,  and  fome  appear  to  be  incor¬ 
ruptible  in  the  earth.  By  thefe  properties,  feeds  and  the 
ova  of  infe&s  are  preferved  for  a  confiderable  time,  wait¬ 
ing  the  changes  of  foil  or  of  feafon  that  are  favourable  to 
their  evolution.  They  are  prote&ed  from  the  a&ion  of 
weak  membranous  ftomachs,  and  thus  the  animals  who 
may  fwallow7  them  contribute  to  their  propagation.  It  is 
thus  the  feeds  of  the  mifletoe  are  difperfed,  and  depofit- 
ed  on  the  bark  of  the  oak  or  the  a  flu  There  is  a  gela¬ 
tinous  fubftance  frequently  ejected  by  birds,  and  com¬ 
monly  called  tremella ,  nofoc ,  or  ftar-fall,  which  Dr  Bar¬ 
clay  has  proved  to  be  nothing  elfe  than  the  ovidu&s  of 
frogs,  which,  as  the  embryo  in  form  of  an  egg,  moves 
along  their  winding  canal,  fecrete  that  tranfparent  and 
v ifeid  matter  which  conftitutes  the'albuminous  part  of  the 
ovum,  and  feeds  and  prote&s  the  embryo  while  in  wa- 
ter. 

The  moil  important  circumftances  with  refpe&  to  in¬ 
tegumation  relate  to  the  varieties  of  the  integuments 
themfelves,  and  to  the  changes  or  renovation  of  thefe  in 
different  animals. 

Integu-  I*  Some  integuments  are  ufeful,  chiefly  from  their 

ments  ufe-  flrength  and  hardnefs.  The  elytra  or  fhelly  coverings 
ful  by  their  0f  the  beetle  tribes  afford  an  excellent  defence  for  their 
hardnefs;  membranous  wings,  when  folded  up;  the  (hell  of  the 
fnail  lodges  the  inteftines,  when  the  animal  comes  forth 
to  fearch  for  food,  and  affords  a  fafe  retreat  to  the  ani¬ 
mal,  when  it  is  threatened  with  any  danger  from  with¬ 
out.  The  fhells  of  fome  animals  can  be  opened  and 
clofed  by  a  mufcular  power  ;  and  fome  of  them,  as  in 
the  tail  of  the  lobfter,  are  fo  difpofed  in  plates  or  ficales, 
as  to  be  no  hindrance  to  the  animal’s  motion.  Several 
infe&s  which  pafs  a  part  of  their  time  in  the  water,  al¬ 
ways  compofe  for  themfelves  a  (hell,  vrhere  it  is  need¬ 
ful. 

by  their  ex-  Some  integuments  are  covered  vrith  feathers,  fome 
ternalco-  with  hair  or  thick  down.  Befides  many  other  obvious 
vering;  ufes  of  thefe  coverings,  they  generally  ferve  to  repel  in¬ 
fe&s  ;  and  being  bad  condu&ors  of  heat,  tend  to  pre- 
ferve  an  equal  and  neceffary  temperature.  Some  inte¬ 
guments  are  covered  with  prickles,  which  oppofe  the  at¬ 
tacks  of  an  enemy  by  the  flrength  of  their  points,  or  by 
the  venom  which  they  infufe,  as  in  the  flings  of  nettles, 
and  the  down  of  fome  other  plants,  and  Tome  infe&s. 
Others  again  are  moiftened  by  a  vifeid  fecretion,  which 
preferves  the  neceffary  foftnefs  of  the  parts,  prevents 
evaporation,  refills  acrimony,  enables  fome  beings .  to 
dellroy  their  enemies,  and  aflifts  others  in  performing 
293  their  progreflive  motions. 

by  their  ef-  .  Both  plants  and  animals,  but  particularly  the  former, 
flima;  are  0ften  prote&ed  by  odorous  effluvia  from  their  inte¬ 
guments.  Thefe  effluvia  are  the  finer  parts  of  their  vola¬ 
tile  oil,  always  inflammable,  and  fo  fubtile,  that  the 
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continual  emifflon  of  it'  from  wood  or  flowers  does  not  Of  Integu- 
fenfibly  diminifh  their  weight.  To  this  fragrance  it  is 
owing,  that  the  deadly  nightlhade  Qatropa  belladonna ), 
the  henbane,  hounds-tongue,  and  many  others,  arc  ieen 
on  almofl  every  high  road  untouched  by  animals.  The 
manchinelle-tree  of  the  Weft  Indies  emits  fo  very'  dan* 
gerous  vapours,  that  the  natives  poifon  their  arrows  with 
its  juices,  and  thofe  have  died  who  have  ventured  to  flcep 
under  its  (hade.  The  lobelia  longiflora  of  America  pro¬ 
duces  a  fuffocating  oppreflion  in  the  breaft  of  thofe  who 
refpire  in  its  vicinity.  The  return  of  a  periodical  difor- 
der  has  been  attributed  to  the  exhalation  of  the  rhus 
toxicodendron .  Of  all  the  vegetable  effluvia,  however, 
that  afford  defence  to  the  plant  from  which  they  pro¬ 
ceed,  or  annoyance  to  the  animals  that  approach  it, 
none  are  equal  to  thofe  of  the  celebrated  bohun-upas ,  or 
poifon-tree  of  Java,  whofe  exhalations  have  been  faid  to 
extend  to  the  diftance  of  feveral  miles,  preventing  all 
accefs  of  animals,  or  puniftiing  the  intruders  with  ccr-  #  See  p-nJ 
tain  death.  It  is  rather  unfortunate  for  the  botanical  kerten's 
poets,  that  the  effe&s  of  this  poifon  have  been  greatly  Geography, 
exaggerated,  if  indeed  fuch  a  marvellous  tree  really  ex-urKier  JQm 

.  .  *%4 

Various  colours  of  the  integuments  afford  a  fpecies  of^y  their  co* 

defence.  Caterpillars  which  feed  on  leaves  are  general- lour, 
ly  green  ;  and  earth  worms  the  colour  of  the  earth 
which  they  inhabit.  Butterflies  which  frequent  flowers 
are  coloured  like  them.  Small  birds  which  frequent 
hedges  have  greenilh  backs  like  the  leaves,  and  light-1 
coloured  bellies  like  the  fky,  and  are  hence  lefs  vifible 
to  the  hawk  who  paffes  under  them  or  over  them. 

Thofe  birds  which  are  much  amongft  flowers,  as  the 
goldfinch,  are  furniflied  with  vivid  colours.  The  lark, 
partridge,  and  hare,  are  of  the  colour  of  dry  vegetables, 

Qr  earth  on  which  they  reft ;  and  frogs  vary  their  colour 
with  the  mud  of  the  ftreams  which  they  frequent,  and 
thofe  which  live  on  trees  are  green.  Fi(h  which  are 
generally  fufpended  in  the  w^ater,  and  fwallows  which 
are  generally  fufpended  in  the  air,  have  their  backs  the 
colour  of  the  diftant  ground,  and  their  bellies  of  the 
fky.  The  fphinx  convolvuli ,  or  unicorn  moth,  refembles 
in  colour  the  flower  on  which  it  refts  ;  and  among 
plants,  the  ne&ary  and  petals  of  the  oplirys ,  and  of 
fome  kinds  of  the  delphinium ,  refemble  both  in  form 
and  colour  the  infe&s  which  plunder  them,  and  thus 
fometimes  efcape  from  their  enemies  by  having  the  ap¬ 
pearance  of  being  pre-occupied.  From  colour  being 
thus  employed  as  a  defence,  many  animals  vary  their 
colours  with  the  feafons  and  circumftances;  and  thofe 
which  are  of  different  colours  in  fummer  according  to 
the  places  which  they  inhabit,  in  winter  affume  in  com¬ 
mon  the  colour  of  the  fnown  '  *95 

II.  The  changes  that  take  place  on  the  integuments  CIianSe  cf 
confiil  either  of  a  partial,*  or  complete,  renewal  of 
them.  As  the  more  fuperficial  integuments  are  com¬ 
monly  in  fen  Able  to  ftimuli,  and  poffefs  little  or  nothing 
of  the  vital  principle  ;  in  all  cafes  where  they  cannot  be 
enlarged  to  admit  of  an  additional  increafe  of  growth, 
or,  ivhere  they  are  not  furniflied  with  organs  for  re¬ 
pairing  thofe  injuries  which  they  may  fuffier  from  acci¬ 
dent  or  difeafe,  the  body  is  endowed  by  nature  with 
a  power  of  throw  ing  them  off,  and  of  producing  others 
in  their  (lead.  Thus,  ferpents  and  toads  flough  their 
fkuis;  the  cruftacea  caft  their  fliell s  ;  the  larvae  of  in¬ 
fe&s  change  their  cuticle ;  and  feveral  trees,  efpecially 

the 
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0/ Trans-  the  cork  tree,  throw  off  their  outer  bark.  Even  man 
formation,  himfelf  generally  changes  the  cuticle,  which  peels  off 
C""  in  the  form  of  fcales.  Moft  animals  once  a  year  change 

their  hair,  wool,  or  feathers,  and  have  thefe  renewed 
by  a  frefh  covering  ;  a  procefs  well  known  by  the  name 
of  moulting .  Some  animals  who  do  not  ufually  caff 
their  external  covering,  have  the  power  of  repairing  this 
when  injured.  This  is  the  cafe  with  mod  of  the  teftacea, 
efpecially  fnails. 
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Chap.  XIII.  Of  Transformation. 

The  alterations  which  organized  beings  undergo  from 
metamorphofs  or  transformation,  are  more  ftriking  than 
thofe  which  we  have  defcribed  in  the  preceding  chap¬ 
ter.  It  has  indeed  been  afferted,  that  thefe  alterations 
confifl  in  throwing  off  certain  temporary  coverings ;  but 
this  expreflion  is  inaccurate,  and  arifes  from  a  wrant  of 
preciffon  of  ideas.  Transformation  and  change  of  in¬ 
teguments  are  really  different ;  the  truth  is,  transforma¬ 
tion  often  takes  place  without  any  change  of  integu¬ 
ments,  and  there  is  often  a  change  of  integuments  with¬ 
out  any  change  of  form.  This  new  form  is  fometimes 
occafioned  by  a  change  of  fhape,  confiftency,  and  colour, 
as  when  the  lobes  of  a  feed  are  converted  into  feminal 
leaves.  It  is  at  other  times  occafioned  by  a  change  of 
proportion  among  the  parts,  and  at  others  by  the  addi¬ 
tion  of  new  organs,  as  when  the  emmet  receives  wings, 
and  the  plume  of  the  feed  is  fed  by  new  roots  linking 
into  the  ground  :  or,  lalfly,  it  is  occafioned  by  a  change 
in  the  form  and  organs,  and  in  their  mode  of  operation, 
as  happens  in  a  remarkable  degree  to  fome  infers.  In¬ 
deed,  though  all  living  bodies,  both  plants  and  animals, 
undergo  fome  degree  of  transformation  in  the  courfe  of 
their  exigence,  thefe  changes  are  moft  remarkable  in  in- 
feels. 

Many  reptiles  undergo  very  curious  changes,  but  thefe 
are  moft  remarkable  in  the  frog  tribe.  The  larva  or 
tadpole,  as  it  is  called,  of  the  frog,  is  an  animal  with  a 
large  head,  a  long  tail,  no  limbs,  and  commonly  poffef- 
fed  of  gills,  all  obvioufly  very  different,  both  in  form, 
proportion,  and  ufes,  from  the  parts  of  the  perfect  ani¬ 
mal.  The  curious  appearance  of  what  has  been  confi- 
dered  as  the  tadpole  of  the  rana  paradoxa ,  has  led  fome 
naturalifts  to  deferibe  it  as  an  animal  of  a  different  ge¬ 
nus,  either  a  hfh  or  a  lizard  ;  fee  Erpetology,  p.  284. 

Many  infers  appear  to  confift  of  two  diftind  animal 
bodies,  one  within  the  other  *,  the  exterior,  a  creature  of 
an  ugly  form,  refiding  in  the  water,  or  under  the  earth, 
breathing  by  gills,  or  fometimes  by  tracheae  projecting 
from  the  tail,  poffeffing  a  voracious  and  grovelling  ap¬ 
petite,  and  having  a  fyftem  of  fanguiferous  veffels  that 
circulates  the  blood  towards  the  head.  When  all  its 
parts  decay  and  fall  off,  the  creature  inclofed  fucceeds 
in  its  ftead  :  this  often  is  an  animal  of  a  different  form, 
generally  lives  in  a  different  element,  feeds  on  a  diffe¬ 
rent  fpecies  of  food,  has  different  inftruments  of  motion, 
different  organs  of  fenfe,  different  organs  of  refpiration 
and  differently  fituated  ;  and  being  endowed  with  the 
parts  of  generation,  inclines  to  gratify  the  fenfual  pro- 
penffty,  and  produces  an  embryo,  which  becomes  like 
the  firft,  and  from  which,  in  procefs  of  time,  a  creature 
is  evolved  limilar  to  the  former. 

If  the  cmlryo  or  egg  be  depofited  011  a  leaf,  the  leaf 
is  frequently  obferved  to  bend,  to  Wrap  it  in  folds,  in¬ 


tended  for  the  purpofe  of  protecting  it  from  injuries  Of  Trans- 
and  danger.  If  depoiited  in  the  body  of  an  animal  or  formation.^ 
plant,  they  accommodate  themfelves  to  its  wants  and  v 
neceflities,  and  furnifh  a  tumor  which  ferves  it  for  a 
nidus,  and  befides,  like  an  uterus,  fupplies  it  with  nourifh- 
ment  }  and  if  depofited  in  the  body  of  an  infect,  the 
creature  provides  for  the  future  deftination  of  its  young 
charge  with  all  the  tender  care  of  a  parent,  and  then 
dies.  299 

Thefe  circumftances,  added  to  the  great  variety  of  ^arents  °f 
forms  which  infeCts  affume,  render  it  fometimes  difficult 
to  know  who  is  the  parent.  We  cannot,  for  inftance,  diftinguifli* 
pronounce  with  certainty  who  is  the  true  parent  of  the  ed. 
gordius,  known  by  the  name  of  the  feta  equina ,  or  hair 
eel.  A  fet  of  experiments  which  Dr  Barclay  once  be¬ 
gan  with  a  view  to  throw  fome  light  on  the  fubjeCt, 
were  unfortunately  interrupted  by  an  accident.  Ho 
learned  only,  from  a  number  of  obfervations,  that  certain 
black  beetles,  at  the  end  of  fummer,  have  the  ftrengeft 
propenfity  to  run  into  the  water,  where  they  loon  die  y 
and  that  one  or  two,  and  fometimes  three  or  four  of 
thofe  eels  gradually  drop  from  the  beetle  by  the  anus. 

Whether  other  infe6ls  provide  for  the  gordius  in  this 
manner,  we  have  not  yet  been  able  to  determine.  300 

In  all  living  bodies  poffeffed  of  a  fenforium ,  the  changes  Tramfor- 
of  form,  as  well  as  the  changes  of  habit  and  of  age,  are  ufu-  mat‘cn  ac- 
ally  accompanied  with  new  propenfities,  appetites,  and  ^omPanie<- 
paffions.  .  .  ^  of  propenli-- 

Microfcopic  obfervations  having  demonffrated,  that  ties, 
all  the  forms  of  the  plant  and  animal  exifted  previoufly  3°* 
in  the  feed  or  embyro ;  transformation  muff  be  owing 
entirely  to  the  evolution  of  the  different  parts  by  means  0f 


of  nutrition. 


parts. 


What  nature  intends  by  transformation,  we  cannot  3°s 
determine  ;  but  by  means  of  it  different  elements  are Its  ufes 
peopled,  the  different  feafons  varioufly  adorned,  and  ani¬ 
mated  nature  wonderfully  diverfified  without  a  multipli¬ 
cation  of  beings. 
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In  the  prefent  chapter  we  fliall  notice,  firft,  the  par-  Reproduc- 
tial  reproductions  that  take  place  in  fome  claffes  of  am-  tion  of  parts* 
mals,  and  then  take  a  general  comparative  view  of  the 
principal  phenomena  of  generation,  in  the  various  claffes 
of  living  beings. 

Experiments  have  proved,  that  even  in  the  fuperior  In  man^andt 
claffes  of  animals,  many  parts  of  the  body,  when  de-  mammalia. 
ftroyed  or  removed,  may  be  reproduced.  A  bore  may 
be  broken  in  Rich  a  manner,  that  part  of  it  muff  be 
taken  away,  but  in  a  few  weeks  the  feparated  ends  are 
brought  together  by  the  fecretion  of  new  bony  matter, 
called  callus.  Little  more  than  24  hours  have  elapfed 
after  a  fraCture,  before  nature  begins  her  operations.  The 
foft  parts  inflame  5  the  periofteum  becomes  fwelled  3  the 
veffels  pour  out  coagulable  lymph,  and  a  pellucid,  gela¬ 
tinous  fubftance  appears  about  the  broken  extremities  of 
the  bone.  Into  this  minute  blood- veffels  are  gradually 
fent  off'  from  the  arteries,  and  in  no  very  long  time  phoff 
phite  of  lime  begins  to  be  fecreted,  for  rendering  the 
whole  firm  and  compaCt.  In  cafes  of  necrofs ,  where  the 
old  bone  entirely  lofes  its  vitality,  new  bony  matter  is  fe¬ 
creted  into  the  furrounding  period  eum,  which  thickens  and 
enlarges,  and  in  time  fupplies  the  place  of  the  old  bone. 

When  a  naufcular  part  is  cut  away,  as  in  removing  flclhk 
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OfRepro-  that  has  become  gangrenous,  it  the  healthy  funtion  of 
dndion.  t-}le  furrounding  parts  can  be  restored,  and  the  loft  of 
flefh  has  not  been  too  great,  the  wound  gradually  fills 
up,  not  indeed  with  flefhy  fibres,  but  with  granulations 
very  much  refembling  the  ordinary  cellular  fubftance. 

It  is  well  known,  that  the  hair,  nails,  and  {kin,  are  oc- 
cafionally  renewed  \  but  it  will  appear  extraordinary 
that  blood-vefiels,  and  even  nerves,  have  been  reprodu¬ 
ced.  In  cafes  of  aneurifm,  where  the  trunk  of  the  dif- 
eafed  artery  is  divided,  fo  as  to  cut  off  the  ufual  channel 
for  the  blood,  the  anaftomofing  branches  become  gra¬ 
dually  enlarged,  and  even  new  branches  appear  to  be 
formed  for  carrying  on  the  circulation.  What  has  been 
faid  above  refpe&ing  the  formation  of  callus ,  alfo  proves 
the  formation  of  new  blood-veffels  >  and  the  obfervations 
of  Mr  John  Hunter  put  this  beyond  a  doubt.  Till  with¬ 
in  tliefe  few  years,  it  was  thought  impofiible  that  a  di¬ 
vided  nerve  ihould  re-unite ;  but  fome  late  experiments 
of  Mr  Cruikfhank  have  proved  that  this  re-union  may 
take  place  *. 

Under  ,  this  head  we  may  mention  fome  curious  ex- 
1795.  p.177.  periments  that  have  been  lately  made  by  Dr  Jones,  on 
the  means  by  which  nature  fuppreffes  the  haemorrhage 
from  divided  arteries.  Thefe  experiments  were  made 
on  dogs,  and  the  refults  of  them  lead  us  to  con¬ 
clude,  that  the  following  is  nearly  the  procefs  by  which 
the  haemorrhage  is  fuppreffed.  Firft,  the  divided  artery 
contracts,  and  is  drawn  within  the  neighbouring  parts  ; 
blood  is  gradually  effufed  into  the  (heath  of  the  artery 
and  the  adjoining  cellular  fubftance,  where  it  is  entang¬ 
led,  and  affords  a  bafis  for  the  formation  of  a  coagulum  or 
clot,  which  furrounds  the  extremity  of  the  divided  ar¬ 
tery,  and  prevents  the  farther  effufion  of  blood,  till  ano¬ 
ther  clot  is  formed  within  the  mouth  of  the  artery,  plug¬ 
ging  it  completely  up.  Soon  after  there  oozes  out  be¬ 
tween  the  external  and  internal  clot,  a  quantity  of  co- 
agulable  lymph,  which  cements  all  the  parts  together, 
and  thus  in  time,  if  the  artery  divided  he  not  very  large, 
and  the  force  of  the  circulation  very  great,  the  cavity  of 
the  veffel  and  the  divided  extremity,  is  obliterated,  and 
all  further  lofs  of  blood  effetually  prevented  f . 

It  is,  however,  in  the  lower  claffes  that  we  are  to  look 
Hcemorrha-  f(>r  the  moll  remarkable  inftances  of  this  provifion  of  na- 
ges,  See.  ture^  particularly  among  the  reptiles,  cruftacea,  molluf- 
Reproduc-  ca,  worms,  and  polypes. 

non  of  parts,  In  many  reptiles,  the  legs  and  tail,  when  cut  ott,  are 
in  the  infe-  foon  renewed,  and  even  the  eyes  have  been  re-produced. 
ani-  Some  interefting  experiments  on  this  fubjet  by  Spallan¬ 
zani  have  been  related  under  Erpetology,  p.  3 *6,  to 
which  we  refer  the  reader. 

In  the  cruftacea,  the  legs  and  claws  are  very  often 
torn  away,  either  by  accident,  or  by  fome  voracious  ani¬ 
mal  5  but  thefe  never  fail  to  be  renewed  in  a  ftiort  time, 
provided  the  animal  is  in  good  health.  This  is  moft  re¬ 
markable  in  the  craw-fifh  (cancer  aftacus, .  Lin.).  It 
has  been  obferved  that  when  the  claw  of  this  animal  is 
broken,  the  moft  diftant  part  is  gradually  caft  off,  and 
about  a  day  or  two  after,  a  red  membrane,  nut  unlike 
a  bit  of  red  cloth  clofes  up  the  aperture.  This  is  at 
firft  plain  ;  but  in  the  courfe  of  four  or  five  days  it  af- 
fumes  a  convexity,  which  gradually  augments  till  it 
takes  the  appearance  of  a  fmall  cone,  which  exceeds  not 
a  line  in  height.  It  continues,  however,  to  ftretcli  out, 
and  in  ten  days  it  is  fometimes  more  than  three  lines,  or 
about  one-fourth  of  an  inch  high.  It  is  not  hollow,  but 
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filled  with  flefh,  and  this  flfcfh  is  the  bafis  or  rudiment  of  Of  Repro- 
a  new  claw.  The  membrane  that  covers  the  flefh  per- 1  t-a^on  ^ 
forms  the  fame  office  to  the  young  claw  as  the  mem¬ 
branes  do  to  the  foetus  of  the  larger  animals.  It  ex¬ 
tends  in  proportion  as  the  animal  grows  ;  and  as  it  is 
pretty  thick,  we* can  perceive  nothing  but  a  lengthened 
cone.  When  15  days  are  elapfed,  this  cone  inclines  to¬ 
wards  the  head  of  the  animal.  In  a  few  days  more  its 
curvature  increafes,  and  it  begins  to  a  {fume  the  appear¬ 
ance  of  a  dead  claw.  This  claw,  though  at  the  end  of 
a  month  or  five  weeks  it  lias  acquired  the  length  of  fix 
or  feven  lines,  which  is  more  than  half  an  inch,  is  (till 
incapable  of  ation.  The  membrane  in  which  it  is  en- 
clofed  becoming  gradually  thinner,  in  proportion  as  it 
extends,  gives  an  opportunity  of  obferving  the  parts  of 
the  claw,  and  we  now  perceive  that  this  conical  fub¬ 
ftance  is  not  a  fimple  congeries  of  flefh.  I  he  moment 
is  now  arrived  when  the  claw  begins  to  be  brought 
forth.  The  membrane  at  laft  burfts,  and  the  new  claw, 
though  (fill  foft,  appears  without  incumbrance  or  inveft- 
ment.  In  a  few  days  more  it  is  covered  with  a  fliell  \ 
and  though  ftill  delicate,  and  not  the  half  of  its  former 
length,  it  is  able  to  perform  all  the  natural  fun  t  ions. 

It  has  likewife  been  difeovered,  that,  whether  the  claw 
has  been  lopped  off  at  the  fourth  articulation,  or  any-  ^ 

where  elfe,  the  animal  in  a  fliort  time  recovers  all  that 
it  had  loft.  The  fame  reproduction  takes  place  alfo  in 
the  horns  ;  but,  if  the  tail  is  cut  off,  the  animal  furvives  m 
a  few  days  only  *.  #  3°s 

Many  of  the  mollufca  exhibit  curious  inftances  of  re- 10  mollu.- 
prodution,  efpecially  the  actinia,  the  ftar-fifh,  andca> 
fnails.  The  Abbe  Dicquemaire  made  feveral  experi¬ 
ments  to  afeertain  the  reproductive  power  of  the  aBinia 
rufa  (purple  fea  anemony).  He  firft  cut  off  all  its  ten- 
tacula,  which  grew  again  in  lefs  than  a  month  ;  and  on 
repeating  this  a  fecond  and  third  time,  he  had  equal 
fuccefs.  He  cut  off  the  upper  part  of  one,  and  a  few  days 
after,  the  bafe  of  the  animal  was  found  to  have  fallen 
from  its  place \  but  it  foon  entirely  recovered  its  limbs. 

But  if  the  bafe  of  thefe  animals  is  injured  by  the  inci- 
fion,  the  wound  commonly  proves  mortal.  The  arms 
of  the  ftar-fifh  are  often  torn  off,  but  appear  always  to 
be  reproduced.  The  power  of  fnails  in  this  refpet 
is  very  great }  for  Spallanzani  has  afeertained,  that  even 
if  their  beads  are  cut  off,  thefe  are  regenerated  in  no 
very  long  time.  There  can  fcarcely  be  a  more  furpri- 
fing  inftance  of  animal  reproduction  than  this,  as  we 
(hall  readily  allow,  if  we  confide^  the  complicated 
ftruture  of  the  head  of  a  fnail  \  that  it  contains  a  brain 
divided  into  two  parts  ;  that  the  horns  attached  to  it 
are  furnifhed  with  mufcles,  and  that  on  the  tops  of  the 
larger  horns  there  are  eyes,  compofed  of  two  coats 
and  three  humours  *,  that  the  head  contains  a  mouth, 
lips,  teeth,  and  a  palate  ;  and  yet  all  thefe  parts,  when 
cut  away,  have  been  reproduced  in  the  courfe  of  a  few 

weeks.  '  3  °9 

On  the  reproductive  power  of  polypes  we  have  been  in  polypes; 
fufficiently  minute  under  Helminthology,  N°  84.  310 

As  this  fubjet  of  partial  reprodution  is  extremely 
curious,  and  as  we  cannot  here  enter  upon  any  particu-  (iu<q-l0n  0f 
lar  detail  on  the  experiments  and  obfervations  that  havepart>s, 
been  made  on  the  fubjet,  we  (hall  conclude  this  part 
of  the  prefent .  chapter  by  enumerating  the  principal 
works  to  which  the  reader  may  refer  for  a  more  fatif- 
fatory  account  of  the  fubjet.  Thefe  are  chiefly  Tremv 
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Of  Repro-  bley,  Memoir  es  fur  les  Polypes;  Bonnet,  Trail  e'  //’  In- 
,  dudtion.  fetfologi'e,  Palittgenefle^  and  Conflderations  fur  les  Corps 
Qrganifes ,  vol.  ii,  5  Reaumur,  fur  les  InfeCls;  Spallan¬ 
zani,  TraCls  on  Animals  and  Vegetables ,  and-  EJfay  on 
Reproduction ;  Hunter’s  Treatife  on  the  Blood ,  &c. 5 
Ruffel’s  Practical  EJfaij  on  Necrofls  Moore  on  the 
Healing  Procefs  ;  Murray,  de  Redintegratione  Par  hum; 
and  the  publications  of  Dr  Jones  and  Mr  Cruikihank 
already  referred  to.  There  is  alfo  a  neat  view  of  the 
principal  fads  relating  to  this  fubjed  in  a  thefis  Vul- 
nere  Naturae  Sanando ,  publifhed  at  Edinburgh  in  1805, 
by  Dr  John  Gordon. 

We  have  already  Rated  it  as  our  opinion,  that  plants, 
as  well  as  animals,  reproduce  their  like  by  generation. 
We  (hall  not  now  enter  on  a  difcuflion  of  the  controver¬ 
ted  point  of  the  fexual  fyftem  5  and  as  the  parts  that 
appear  fubfervient  to  this  fundion  in  plants,  and  their 
various  modes  of  propagation,  have  been  fufficiently  ex¬ 
plained  under  the  articles  Botany  and  PlaKt,  we  fhall 
in  this  chapter  confine  our  attention  to  the  generation  of 
animals. 

The  human  organs  of  generation  are  defcribed  in’  the 
article  Anatomy,  fed.  xv.  thofe  of  the  cetacea  under 
Cetology,  N°  161.5  thofe  of  birds  under  Compara¬ 
tive  Anatomy,  277  :  thofe  of  fillies  have  been  noticed 
under  Ichthyology.  For  a  more  full  comparative 
view  of  thefe  organs,  we  refer  to  Cuvier  and  Blumen- 
bach. 

The  nature  of  generation  which  is  the .  greateft  my- 
generation.  fiery  in  the  economy  of  living  bodies,  is  fiill  involved  in 
impenetrable  obfcurity.  The  only  circumftance  com¬ 
mon  to  all  generation,  and  confequently  the  only  effen- 
tial  part  of  the  procefs,  is,  that  every  living  body  is  at¬ 
tached  at  firft  to  a  larger  body  of  the  fame  fpecies  with 
itfelf.  It  conftitutes  a  part  of  this  larger  body,  and  de¬ 
rives  nourifhment,  for  a  certain  time,  from  its  juices. 
The  fubfequent  feparation  conftitutes  birth ,  and  may 
be  the  fimple  refult  of  the  life  of  the  larger  body,  and 
of  the  confequent  developement  of  the  fmaller,  without 
the  addition  of  any  occasional  aftion. 

Thus  the  effence  of  generation  confifts  in  the  appear¬ 
ance  of  a  fmall  organized  body  in  or  upon  fome  part  of 
'  a  larger  one  5  from  which  it  is  feparated  at  a  certain 
a  period,  in  order  to  affume  an  independent  exiftence. 

All  the  proceffes  and  organs,  which  co-operate  in  the 
bufinefs  of  generation  in  certain  clafles,  .are  only  accef- 
fory  to'  this  primary  fundion. 

When  the  fundion  is  thus  reduced  to  the  moft  fimple 
Rate,  it  conftitutes  the  gemmiparous,  or  generation  by 
-  (hoots.  In  this  way  the  buds  of  trees  are  developed  into 
branches,  from  which  other  trees  may  be  formed.  The 
polypes  (hydra)  fee  Helminthology,  .N*  84.  and 
the  fea  anemones  (adiniae),  multiply  in  this  manner  5 
fome  worms  are  propagated  by  a  divifion  of  their  body, 
and  muft,  therefore,  be  arranged  in  the  fame  divifion. 
This  mode.  6f  generation  requires  no  diftindion  of  Tex, 
no  copulation,  nor  any  particular  organ. 

Other  modes  of  generation  are  accompli ftied  in  ap¬ 
propriate  organs  5  the  germs  appear  in  a  definite  fitua- 
tion  in  the  body,  and  the  afliftance  of  certain  operations 
is  required  for  their  further  developement.  Thefe  ope¬ 
rations  conftitute  fecundation ,  and  fuppofe  the  exiftence 
.oi fexual parts ;  which  may  either  be  feparate,  or  united 
in  the  fame  individual. 

In  moft  animals  the  embryo  of*  the  future  young  is 
Vol.  XVI.  Part  IL 
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fecundated  within  the  peculiar  ofcgans  of  bne  indivkhl-  Of  Repro- 
al,  while  another  of  the  fame  fpecies  is  provided  with  { 

*  the  means  of  giving  adivity  to  the  embryo  by  a  fecun¬ 
dating  fluid.  In  fome  animals,  however,  both  thefe  of¬ 
fices  are  performed  by  the  fame  individual,  which  is  then 
faid  to  be  androgynous,  or  hermaphrodite. 

The  office  of  the  male  fex  is  that  of  furnifliing  the  Diftindion 
fecundating  or  feminai fluid;  but  the  manner  in  which  of  fexes; 
that  contributes  to  the  developement  of  the  germ  is  not 
yet  fettled  by  phyfiologifls.  In  feveral  inftances,  par¬ 
ticularly  in  the  frog,  the  germ  may  be  clearly  recogni¬ 
zed  in  the  ovum  before  fecundation  5  its  pre-exiftence 
may  be  inferred  in  other  cafes  from  the  manner  itt 
•which  it  is  conneded  to  the  ovum  when  it  firft  becomes 
vifible  5  for  it  is  agreed  on  all  hands,  that  the  ovum 
exifts  in  the  female  before  fecundation,  ftnee  virgin  hens 
lay  eggs,  &c.  >  ,,, 

The  combination  of  the  fexes  and  the  mode  of  fecun-  Herma- 
dation  are  fubjed  to  great  variety.  In  fome  inftances  phrodites* 
they  are  united  in  the  fame  individual,  and  the  animal 
impregnates  itfelf.  The  acephalous  mollufca  and  the 
echini  exemplify  this  ftrudure.  Tn  others,  although 
the  fexes  are  United  in  each  individual,  an  ad  of  copu¬ 
lation  is  required,  in  which  they  both  fecundate,  and  are 
fecundated  5  this  is  the  cafe  with  the  gafteropodous 
mollufca  and  feveral  Worms.  In  the  remainder  of 
the  animal  kingdom  the  fexes  belong  to  different  in¬ 
dividuals.  ^jS 

The  fecundating  liquor  is  always  applied  upon  or  Modes  of 
about  the  germs.  In  many  cafes  the  ova  are  extruded  impregna* 
before  they  are  touched  by  the  femen,  as  in  fome  bony  fifties tlGil*  % 

and  the  cephalopodous  molluica.  Here,  therefore,  im¬ 
pregnation  is  effeded  out  of  the  body,  as  it  is  alfo  in  the 
frog  and  toad.  But  in  the  latter  inftances  the  male  em¬ 
braces  the  female,  and  difeharges  his  femen  in  propor¬ 
tion  as  (lie  voids  the  eggs.  In  moit  animals  the  ieminal 
liquor  is  introduced  into  the  body  of  the  female,  and 
the  ova  are  fecundated  before  they  are  difeharged. 

This  is  the  cafe  in  the  mammalia,  birds,  moft  reptiles, 
and  fome  fifties  5  in  the  hermaphrodite  gafteropodous 
-  mollufca,  in  the  Gruftacea,  and  inieds.  In  -  all  the  laft 
mentioned  orders  ova  may  be  difeharged  without  pre¬ 
vious  copulation,  as  in  the  -  preceding.  But  they  re¬ 
ceive  no  further  developement  5  nor  can  they  be  fecun¬ 
dated  when,  voided  *.  We  fliall  not  gratify  the  pruri-  *  Cuvier 
entdmagination  of  the  philofcphic  fenfualift,  by  any  de-  LeHons 
tails  of  the  mode  in  which  thefe  operations  are  carried  d'Anat- 
on  in  the  various  claffes  of  animals,  except  in  one  in-  v.°p^  1°™' 
fiance,  which  is  fo  curious  that  we  fliall  be  excufed 
for  deferibing  it.  We  allude  to,  Uie  copulation* of  the 
fnail.  f 

Thefe  animals  meet  in  pairs,  and  Rationing  them- Copulation 
feives  an  inch  or  two  apart,  launch  feveral  little  darts,  of  fn  axis, 
not  quite  half  an  inch  long,  at  each  other.  Thefe  are 
of  a  horny  fubftance,  artd  ftiarply  pointed  at  one  end. 

The  animals,  during  the  breeding  feafon,  are  provided 
with  a  little  refervoir  for  them,  fituated  within  the 
neck,  and  opening  on  the  right  fide.  On  the  dif- 
charge  of  the  firft  dart,  the  wounded  fnail  immediately 
retaliates  on  its  aggreffor  by  ejecting  at  it  a  fimilar  dart  5 
the  other  again  renews  the  battle,  and  in  turn  is  again 
'Wounded.  Thus  are  the  darts  of  Cupid,  metaphorical 
with  all  the  reft  of  the  creation,  completely  realifed 
in  fnails.  After  the  combat  they  come  together.  Each 
of  them  lays  its  .eggs  in  fome  flieltered  and  moift  fitu- 
3  T  •  tioi^ 
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fion,  generally  under  a  little  clod  of  earth,  or  in  fome 
cool  cavity  f. 

The  efteft  of  a  fmgle  copulation  varies  in  its  degree  : 
it  ufually  fecundates  one  generation  only  }  but  ioine- 
times,  as  in  poultry,  feveral  eggs  are  fecundated  j  Hill, 
however,  they  only  form  one  generation.  In  a  very 
few  inftances  one  aft  of  copulation  fecundates  feveral  ge¬ 
nerations,  which  can  propagate  their  fpecies  without 
the  aid  of  the  male.  In  the  plant-loufe  Rapids')  this  has 
been  repeated  eight  times  5  and  in  fome  monoculi  1 2  or 
15  times. 

When  the  germ  is  detached  from  the  ovary,  its  mode 
of  exiftence  may  be  more  or  lefs  complete.  In  moft 
animals  it  is  connefted,  by  means  of  veflels,  to.  an  orga¬ 
nized  mafs,  and  the  abforption  of  which  nouri flies  and 
dpvelopes  it  until  the  period  of  its  birth.  It  derives 
nothing,  therefore,  from  the  body  of  the  mother,  from 
which  it  is  feparated  by  coverings  varying  in  number 
and  folidity.  The  germ,  together  with  its  mafs  of  110'u- 
rifhment,  and  the  furrounding  membranes,  conftitutes 
an  egg,  or  ovum  ;  and  the  animals  which  produce  their 
young  in  this  Hate,  are  denominated  oviparous. 

In  moH  of  thefe  the  germ  contained  in  the  egg  is  not 
developed  until  that  part  has  quitted  the  body  of  the 
mother,  or  has  been  laid ;  whether  it  be  neceffary  that 
it  fhould  be  afterwards  fecundated,  as  in  many  fifties  *, 
or  require  only  the  application  of  artificial  heat  for  its 
incubation,  as  in  birds  j  or  that  the  natural  heat  of  the 
climate  is  fufficient,  as  in  reptiles,  infefts,  &c.  Thefe 
are  firiftly  oviparous  animals. 

The  ovum,  after  being  fecundated  and  detached  from 
the  ovarium,  remains  in  fome  animals  within  the  body 
of  the  mother*  until  the  contained  germ  be  developed 
and  hatched.  Thefe  are  falfe  viviparous  animals,  .or 
ovo -viviparous .  The  viper,  and  fome  fifties,  afford  in- 
fiances  of  this  procefs.  Mammalia  alone  are  truly  vivi¬ 
parous  animals.  Their  germ  poffeffes  no  provifion  of 
nourifhment,  but  grows  by  what  it  derives  from  the 
juices  of  the  mother.  For  this  purpofe  it  is  attached  to 
the  internal  furface  of  the  uterus,  and  fometimes,  by  ac¬ 
cident,  to  other  parts,  by  a  kind  root,  or  infinite  ra¬ 
mification  of  velfels,  called  placenta .  It  is  not,  there¬ 
fore,  completely  feparated  from  the  mother  by  its  co¬ 
verings.  It  does  not  come  into  the  world  until  it  can 
enjoy  an  independent  organic  exifience.  The  mamma¬ 
lia  cannot,  therefore,  be  faid  to  polfefs  an  ovum  in  the 
fenfe  which  we  have  aftigned  to  that  term. 

From  this  view  of  the  fubjeft,  generation  may  be  faid 
to  confift  of  four  funftions,  differing  in  their  importance, 
and  in  the  number  of  animals  to  which  they  belong. 

1 .  The  produBion  of  the  germ ,  which  is  a  confiant 
circumfiance  *,  2.  Fecundation ,  which  belongs  only  to 
the  fexual  generation  \  3.  Copulation ,  which  is  confined 
to  ihofe  fexual  generations,  in  which  fecundation  is  ac- 
complilhed  within  the  body  •,  4.  Uterogejlation ,  which  be¬ 
longs  exclufively  to  viviparous  generation  *. 

There  is  a  general  rule  obfervable  among  all  quadru¬ 
peds,  that  thofe  which  are  large  and  formidable  pro- 
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duce  but  few  at  a  time  }  while  fuel)  as  are  mean  and  Of  Repro- 
coutemptible  are  extremely  prolific.  The  lion,  or  tiger,  du,H10IY 

a  litter  \  while  the  cat, 


have  feldom  above  two  cubs  at  _  _ _  _ _ _ _ 

that  is  of  a  fimilar  nature,  is  ufually  feen  to  have  five  or  Compara- 
fix.  In  this  manner,  the  lower  tribes  become  extreme-  tive  fecun- 
ly  numerous  \  and,  but  for  this  furprifing  fecundity,  Hky  of  anU 
from  their  natural  weaknefs,  they  would  quickly  be  ex-  mais‘ 
tirpated.  The  breed  of  mice,  for  infiance,  would  have 
long  fince  been  blotted  from  the  earth,  wrere  the  moufe 
as  flow  in  produftion  as  the  elephant.  Eut  it  has  been 
wifely  provided,  that  fuch  animals  as  can  make  but  lit¬ 
tle  refiHance,  ftiould  have  at  leafl  a  means  of  repairing 
the  deflruftion  which  they  mufl  often  fuffer,  by  their 
quick  reproduftion  \  that  they  ftiould  increafe  even 
among  enemies,  and  multiply  under  the  hand  of  the  de¬ 
ft  royer.  On  the  other  hand,  it  has  as  wifely  been  or¬ 
dered  by  Providence,  that  the  larger  kinds  ftiould  pro¬ 
duce  but  (lowly  ;  otherwife,  as  they  require  proportion¬ 
al  fupplies  from  nature,  they  would  quickly  confumc 
their  own  (tore  *,  and,  of  confequence,  many  of  them 
would  foon  peiifh  through  want  \  fo  that  life  would  thus 
be  given  without  the  neceffary  means  of  fubfiftence.  In 
a  word,  Providence  has  moll  wifely  balanced  the  ftrength 
of  the  great  againft  the  weaknefs  of  the  little.  Since  it 
was  neceffary  that  fome  ftiould  be  great  and  others 
mean,  fince  it  wras  expedient  that  fome  ftiould  live  upon 
others,  it  has  aflilled  the  weaknefs  of  one  by  granting  it 
fruitfulnefs,  and  diminifhed  the  number  of  the  other  by 
infecundity. 

In  confequence  of  this  provifion,  the  larger  creatures, 
which  bring  forth  few  at  a  time,  feldom  begin  to  gene¬ 
rate  till  they  have  nearly  acquired  their  full  growth. 

On  the  contrary,  thofe  which  bring  many  reproduce 
before  they  have  arrived  at  half  their  natural  fize.  Thus 
the  horfe  and  the  bull  are  at  their  bell  before  they  begin 
to  breed  :  the  hog  and  the  rabbit  fcarce  leave  the  teat 
before  they  become  parents  in  turn.  Almoll  all  animals 
like  wife  continue  the  time  of  their  pregnancy  in  propor¬ 
tion  to  their  lize  (l). 

For  an  account  of  the  principal  phenomena  attending 
the  reproduftion  of  the  human  fpecies,  viz.  the  requi- 
fites  for  conception  and  its  figns  j  the  effefts  of  impreg¬ 
nation  *,  the  gradual  evolution  of  the  foetus,  and  the 
fucceflive  changes  that  take  place  in  the  uterine  fyllem 
during  uterogellation,  fee  the  article  Midwifery, 
chap.  i.  and  ii.  The  phenomena  of  reproduftion  in  other 
viviparous  animals  are  fo  analogous  to  thofe  in  the  hu¬ 
man  fpecies,  that  we  need  not  enter  on  an  examination 
of  them.  We  fhall  here  only  give  a  view  of  the  fuccef. 
five  changes  that  take  place  in  the  egg  of  birds  during 
incubation,  taken  from  the  obfervations  qf  the  celebrated 
Blumenbach. 

The  following  obfervations  refer  to  the  egg  of  the 
common  hen,  as  affording  the  moft  familiar  example  of  progre^v® 

incubation.  ;  .the  chick 

A  fmall  Aiming  fpot,  of  an  elongated  form,  with  during  in- 
rounded  extremities,  but  narrowed  in  the  middle,  iscubation. 
perceived  at  the  end  of  the  firft  day,  not  in  nor  upon 

the 
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(l)  In  the  following  table  are  noted  the  time  of  geftation,  incubation,  and  the  number  of  young  produced  in  fe¬ 
veral  fpecies  of  quadrupeds  and  birds,  as  far  as  thefe  have  been  afeertained  ;  and  the  fecond  column  ftiews  the 
|eriod  to  which  the  life  of  each  is  ufually  extended. 
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OfRepro-  the  cicatricula  (m),  but  very  near  that  part  on  the  yolk- 
,  duaior)-  t  bag.  This  may  be  faid  to  appear  before-hand,  as  the 
abode  of  the  chick  which  is  to  follow. 

Second  No  trace  of  the  Tetter  can  be  difcovered  before  the 

d*y. 
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beginning  of  the  fecond  day  ^  and  then  it  has  an  incur-  Of  Repro- 
vated  form,  refembling  a  gelatinous  filament  with  large  t  < 

extremities,  very  clofely  furrounded  by  the  amnion, 
which  at  firft  can  fcarcely  be  diftinguifhed  from  it. 

3  T  2  About 


Species. 


P 

W 

p* 

D 

pi 

P 

< 

oi 


"  Apes. 

Bats. 

Sloth. 

Rhinoceros. 

Elephant. 

Ardlic  walrus. 
Seal. 

Bitch. 

Wolf. 

Fox. 

Jackall. 

Lionefs. 

Tigrefs. 

Cat. 

Ferret. 

Otter. 

Virginian  opolTum. 
Kanguroo. 

Mole. 

Porcupine.’ 

Guinea  pig. 
Common  rat. 
Moufe. 

Common  fquirrel. 
Hare. 

Rabbit. 

Camel. 

Rein  deer. 

Stag. 

Goat. 

Ewe. 

Cow. 

Mare. 

„  Sow. 

r  Eagle. 

Raven. 

Cuckoo. 

Humming  bird. 
Blackbird. 

Canary  bird. 

Wren. 

Pigeon. 

Turkey. 

Hen. 

Oftrich. 

Swan. 

Goofe. 

Duck. 


Period  of  Life. 

Time  of  Geftation. 

Number  of  Young. 

•  - 

- 

About  2. 

- 

- 

From  2  to  c. 

- 

- 

One. 

70  or  80  years. 

... 

One. 

Above  100  years. 

21  months. 

One. 

- 

9  months. 

One. 

- 

- 

About  two. 

12  or  16  years. 

9  weeks. 

From  4  to  10. 

- 

3t  months. 

5  or  6* 

About  14  years. 

6  weeks. 

From  3  to  6. 

- 

- 

From  6  to  8. 

Above  70  years. 

. 

4  ?r  5* 

- 

... 

Ditto. 

From  ioto  1 8  years. 

8  weeks. 

From  4  to  6. 

- 

6  weeks. 

6  or  7. 

- 

9  weeks. 

4  ?r  5- 

- 

... 

Ditto. 

- 

- 

One. 

- 

- 

4  or  5- 

- 

... 

Two. 

6  or  7  years. 

3  weeks. 

From  5  to  12. 

- 

5  or  6  weeks. 

From  12  to  18. 

From  2  to  3  years. 

- 

From  6  to  10. 

- 

6  weeks. 

From  4  to  5. 

- 

A  month. 

3  or  4. 

- 

Ditto. 

About  8. 

40  or  50  years. 

1 2  months. 

One. 

15  or  16  years. 

8  months. 

Two. 

Near  50  years. 

5  months. 

One. 

- 

5  months. 

About  2  or  3. 

1 5  years. 

Ditto. 

From  1  to  2. 

- 

9  months. 

1  to  3- 

30  or  40  years. 

11  months. 

1  or  2. 

Nearly  20  years. 

4  ditto. 

From  10  to  20. 

I  of  Incubation. 

Above  100  years. 

30  days. 

2  or  3. 

Near  100  ditto. 

2o  ditto. 

5  or  6. 

- 

- 

I  or  2. 

- 

12  days. 

Two. 

- 

14  ditto. 

4  or  5* 

10  or  20  years. 

Ditto. 

Ditto. 

- 

Ditto. 

From  10  to  18. 

- 

Ditto. 

Two. 

- 

A  month. 

18  or  20. 

About  13  years. 

3  weeks. 

About  20. 

- 

Six  weeks. 

One  or  two  each.  ■ 

Above  100  years. 

Ditto. 

6  or  8. 

Near  100  years. 

A  month. 

9  to  1 2. 

- 

Ditto. 

12  to  14. 

(m)  The  ftruSure  of  an  egg  has  already  been  defcribed  under  the  article  Egg  ;  but  for  the  better  undeWbrnd™ 

eJ  the  ;  f  r!v  “®mbran*  hl}mS  tJje  Ihell  is  called  membrana  albumin  is,  and  includes  the  two  whites  of  the 
t§ F’  n  nner°f w’hich  furrounds  the  yolk,  which  is  contained  within  a  peculiar,  very  delicate  membrane  culled 
" 'j/'  7°™  two  °PPofite  fides  of  this  bag  proceeds  a  white  knotty  body,  terminating  in  the  white’  of  the 

egg,  by  a  flocculent  extremity.  Theft  bodies  are  called  the  chains  or  grandma  ;  the  cicatricula,  tread  or  traddle 
ts^funounded  by  one  or  more  whitilh  concentric  circles  called  halones,  or  circu/i,  the  ufe’  5 which 1 ^ 
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«Gf  Repro-" 
dudlion. 
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Third  day. 


3*9 


Feurth  day. 
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Sixth  day. 
33i 

Ninth  day. 


33* 

Fourteenth 

day. 

.  333 

Nineteenth 

day. 
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About*  this  tims  the  halones  enlarge  their  circles  *,:  »4id:tho  clxarion,  which  axe  fo  ..  etteiitial  to  tho  life,  and 
but' they. foon  after  difappear  entirely,  as  welhas  the* ci-  prefer«aUonr;o£;theiaiiimaL-  ,  du<5W  r 

catricula.  The  chorion,  that' moft  ftraple_yet  moftperfeft  tem*.  334, 

The  firft  : appearance  of  red  blood  is.  difcerned  3  oiv  tH*  porary  fubftitute  .for.the  lungs,.  if  examined  in  .thee  l$t-  Remaps . 

fiuface.  of  the  yolk-bag,  towards  the  end  of  the  fecond  ter  half  of  incubation  in  an  egg  very  cautioufly  opened,  on  the  eh**, 

day.  A  feries  of  poinfs  is  obferved,  which  form  grooves  5  prefents,  without  any  artificial  mje&ion,  one  of  the  mod  noB* 
and  thefe  doling,  coaftitute  veffels,  the.  trunks  of  which  fpjendidffpe&acles  that  occurs  in  the  whole  organic  cre- 
become  connected*  to* the  chick.  The  vafcular  furface- -  ation.  It  exhibits^- furface  covered, with,  numberlefs 
itfelf  is  called  figura  venofa,  or  area  vafculofa  ;  and  the  ramifications*  of  arterial  and  venous  veffels.  The  latter 
veil'd  by  which  its  margin  is  defined,'  vena  termi'nalis.  are  ofti  bright  fcarlet  colour,  as  they*  are  carrying  oxy- 
The  trunk  of  all  the  veins  joins  the  vena  poftce  ,*  while  genated  blood  to  the  chick ;  the  arteries,  on  the  con- 
the  arteries,  which  ramify  on  the  :  yolk-bag, ;  arife  'from  trary,  are  of  a  deep  or  livid  red,’  and  bring  the  carbonat- 
the  mefenteric  artery  of  the  chick..  ‘  ed  blood  from  the  body  of  the  animal,  lheir  trunks 

On  the  commencement  of' the  third  day;  the  newly  a're  corineded  with  the  iliac  -veffels*,  and,  on  account  of 
formed  heart  is  difeerned  by  means  of  its  triple  pulfa-  the  thinnefs  of  their  coats,  they  afford!  the  belt  micro- 
tion,  and  conftitutes  a  threefold  pun&um /aliens.  Some  fcopical  object  for  demonftrating  the?  circulation  in  a 
parts  of  the  incubated  chicken  are*  deftined  to  undergo  warm-blooded  animal.  .  333 

fucceflive  alterations  in  their  form  *  and  this  holds  good  The  other  membrane  is  alfo  conneded  to  the  body  On  the  yolk 
of  the  heart  in  particular.  In  its  firft'  formation  it  re-  of  the  'chick';,  but  by  a  two-fold ‘union,  and  in  a  very  bag. 

fembles  a  tortuous  canal,  and  confifts  of  three  dilations  different  manner  from  the  former.  It  ,  is  joined  to  the 
lying  clofe  together,  .and  arranged  in  a  triangle.  "One  fmall  ifiteftine,tby  means  of  the  duSlm  vitello-inte/hna - 
of  thefe,  which  is  properly  the  right,  is  then*  the  com-  lis,  and 'alfo  by  the  blood-veffels,*  with  the  mefenteric 
mon  auricle  ;  the  other  is'  the  only  ventricle,'  but  after-  artery  and  vena  portae. 

wards  the  left  ;  and  the  thirdis  the  dilated  part  of  the  In  the  courfe  of  the  incubation  the*yolk  become^  con- 
aorta.  '  ffantly  thinner  and  paler,  by  the  admixture  of  the  inner 

About  the  fame  time,  the  fpine,  which  was  originally  white.'  At  the  fame  time,  innumerable  fringe-like  vef- 
extended  in  a  ftraight  line,  becomes  incurvated;  and  fels  with  flocculent  extremities,  of  a  moft  iingular  ftruc-* 
the  diftindion  of  the  vertebra  is  very  plain/  The  eyes  Cure,  form  on  j the  inner,  furface  of  the  yolk-bag,  oppo- 
may  be  diltinguilhed  by  their  black  pigment;  and  com-  fiter  to  the  yellow  ramified  marks,  and  hang  into  the 
paratively  immenfe  fize  and*  they  are  afterwards  re-  yolk.  Thefe  can  be  no  doubt  that  they  have  the  office 
markable  in  confequence  of' a  peculiar  Hit  in  the  lower  of  abforbing-thre  yolk,  and .  conveying  it  into  the  veins 
part  of  the  iris.  6f  the  yolk-bag,  where  it  is  affimilated  to  the  blood,  and 

From  the  fourth  day,  when  the  chicken  has  attained  applied  to  the  nutrition  of  the  chick.  ILhus  in  the  chick 

the  length  of  four  lines,  and  its  moft  important  abdomi-  which  has  juft  quitted  the  egg,  there  is  only  a  remain- 
nal  vifeera,  as  the  ftomach,  inteftines,  and ‘liver,  are.  vi-  der  of  the  yolk  and  its  bag  to  be  difeovered  in  the  abdo- 
ftble,  (the  gall-bladder,  however,  does  not  appear  till  men.  Thefe;  are*  completely  removed  «in  the  following 
the  ftxth  day),  a  vafcular  membrane  begins  to  form  weeks,  f6  that  the  only  remaining  trace  is  a:  kind  of  ci- 
about  the  navel;  and  increafes  in  the  following  days  Catrix  on  the  furface  of  the  inteftine 
with  fuch  rapidity,  that  it'covers  nearly  the  whole  inner  Many  of  the  caufes  wflfich.  contribute  to  the  forma- 
furface  of  the*ftiell,  within  the  membrana  albuminis ,  dur  tion  of  a  living  body  have  hitherto  eluded  human  re-  jinat.  chaffi 
ring  the  latter  half  of  incubation.  This  feCms  to  fupply  f£arch  ;  may  in  all  probability  never  be. difeoyered  ;  andXKVjj[. 
the  place  of  the  lungs,  and  to  carry,  on. the.refpiratory  perhaps  are  beyond  human  comprehension.  .  .  33? 

procefs  inftead  of  thofe  organs.  The  lungs  themfelves  Some  philofopkers,  difeovering  the  extreme  diviftbik- 
begin  indeed  to  be  formed, on  the  fifth  day  ; -but,  as. in  ty  of  matter,  and  learning  from  the  microfcope  that 
the  foetus  of  the  mammalia,  they  muft  be  quite  incapa-  transformation  is;  but  the  developement  of  certain  parts  337 
ble  of  performing  their  fun&ions  while-the  chick  is  con-  that  previoufiy  exifted,  have  thence  imagined  that 
tained  in  the  amnion.  *  neration  is  fomewhat  analogous;  that  all  organifed  bo- evolution,. 

Voluntary  motion  is  firft  obferved  on  the  -ftxth  day,  dies  received*their  form  at  the  beginning  ;  that  the  ftrft 
when  the  chick  is  about  feven  lines  in  length.  of  every  genus; and  fpecies  contained  by  involution  the 

Oftification  commences  on  the  ninth  dav,  when  the  numberlefs  millions  of fucceeding  generations.;  and  that 
oftific  juice  is  ftrft  fecreted;  and)  hardened  into  bony  the  union  of -the  two  fexes  gives  only *a , ftimulus,  and 
points.  Thefe  form  the  rudiments  of  the  bony  ring  of  brings  into  \iew  forms  that  had-exifted  ftnee  the  world 
the  fclerotica*  which  refemblfes^  at  5  that  time  a  circular  began*  ^  338 

tow  of  the  moft  delicate  pearls;  -  Fy  this  hypothefts  they  have*  attempted  to  explain  a  objection 

At  the  fame  period,  the  marks  of  the  elegant1  yellow  thing  that1  is  unknown  by  what  muft  remain  for  ever  in- 
veffels  on  the  yolk-bag,  begin  to  be  viftble.  *  compj  ehen  ft  ble  to  the  human  mind  in  its  prefent  ftate. 

On  the  fourteenth  day  the  feathers  appear;  and  the  They  abfurdly  appeal  from  obfervation  to  conjecture;  and 
animal  is  able  to  open  its  mouth  for  air,  if  taken  out  of  fuppofe  that  bodies  which  are  originally  brought  into 
the.  eg**;  ’  view;  which. are  daily.'  augmented,  frequently  repaired, 

Qh  the  nineteenth  day. it  is  able < to  utter.* founds *;  andt  and  fometimes  renewed  by  organic  aftion,  do  . never the- 
on 'the-  twenty- fifrft  tabreak?. through  its  prifon,  and  icom-*.  lefs  in  their,  firft  formation  require  an  effort  fupenar  to 
menceia^ewJfe  what  omnipotence  is)  able  to  perform  by  fecondary 

Elomenbach  concludes  his  obfervatiom « with  a-»  few  agents.  Had  the*  fuppoiters  of 'this  hypothecs  confider- 
remaxlw  on  tbafe-very  ftngular tmembranes^  the^yolkilrag?  ed  1  thhif  many*  herbaceous .  plants  produce,  new  flowers 
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Of  Repro*  when  the  frrfHet  are  untimely  >cut  off;  that -lobders.  and  i 
,  <UnThon,  many  other  animals  renew  their  limbs,  and  that  certain.  . 
* v'  polypes  can  raife  a  dru&ure-  fo  perfectly  refembling  a . 
vegetable  form  as  to  puzzle  the  naturalid  whether  or 
not  he  fhould  clafs  them  under  plants,  they  ,  would  fure- 
ly  not  have  prefcribed  fuch  bounds  to  omnifcient  wif- 
dom  and  almighty  power,  or  declared  with  fuch  confix . 
dence  what  the  Author  of  nature,  to  fpeak  with  the  vul-. 
gar,  mull  neceiTarily  perform  by,  his  own  hands,  or 
what  he  may  intruft  to  fecondary  caufes  regulated  by  his 
laws. 

Thefe  philofophers  will  find  it  difficult  ‘  to  account  in  . 
a  very  fatisfa&ory  manner  for  mondrous  productions, 
and.for.thofe  changes  of  dructure  and  of  form  which  for 
a  while  continue  hereditary,  from  the  influence  of  habit. 
They  object-  to  others,  that  all  the  parts  of  a  living- 
body  are<  mutually  dependent  on  one  another,  and  that* 
they  mull  neceffarily  have  been  coeval,  or  have  exided 
at  once.  But  though  every  attempt  that  has  yet  been 
made  to  afccrtain  which  of  the  vital  organs  are  prior 
and  which  pofterior-in  a  living  body  has  proved  unfuc- 
cefsful,  it -has  not  been  demonllrated  that  either  them- 
felves  or  their  functions  are  coeval.  It  may,  on  the 
contrary,  be  plainly  demonllrated  from  obfervation, 
that  the  lungs  and  the  domach  do  not  begin  to  perform 
their  functions  fo  early,  as  the  heart  and  the  vafcular 
fyilem  ;  that  even  the  heart  and  its  fydem  perform  their 
functions  with  fome- confiderable  changes,,  immediately 
after  birth  ;  that  the  vegetable  tribes  are  without  nerves  5 
and  that  the  brain  and  nerves  in  the  animal  king¬ 
dom  perform  more  and  more  of  their  functions,  accoid- 
ing~as  the  fyllem  approaches  towards  maturity.  It  has 
even  been  fhewn,  that  bones  will  unite;  that  the  limbs 
of  an  animal  continue  to  be  nouriffied  without  the 
nerves;  that  there  is  a  principle  of  life  in  the  blood; 
i  that  the  heart  will  act  under  other  llimuli  befide  that 
of  nervous  influence  ;  and  found  logic  does  by  no  means 
require  us  to  fuppofe*  that  the  fird  action  of  the  foetal 
heart,  or  the*  punBum  fa  liens ,  is  owing  to  the.  influ¬ 
ence  of  dimuli  from  the  brain,  or  that  the-  brain  mud; 
have  exided  when  the  heart  fird  moved.  Although  the 
minutenefs  and  tranfparency  of  the  parts  may  prevent 
us  from  feeing  the  fird  gradual  formation  of  the  embryo, 
yet  every  obfervation  corroborates-  the  opinion,  that  it 
is*  formed  by  fecondary  caufes,  and  through  the  medium 

339  of  organic  powers. 

ofy|pi?e^S  .  Mod  phyfiologids.W  believed,  the  certain  inorga- 

cells.  *  y^c  particles  are  contained  in  the  fydem  of  one  fex  or  of 
the  other,  and  that  by  the  union  of  the  fexes  thefe  par¬ 
ticles  have  become  organifed.  It  has,-  however,  been 
afked  whether  or  not  is  the  embryo  formed  by  the  joint 
operation  of  the  two  fexes?  oris  it*formed  entirely  by 
one,  and  brought  into  action  by  a  ftimulus  from  the 
other?  The  former  offthefe  quedions  fuppoles  that  each 
of  the  fexes  has  a  leminal  fluid  ;  thatTome  mixture  takes 
place  in  the  uterus,  and  produces  an  embryo,  in  the 
lame  manner  that  a  neutral  fait  affumes  a  certain  and  de¬ 
terminate  form.  The  notion  implies  fome  general  and 
confufed  ideas  of  chemical  combination  ;  but  does  not 
befpeak  a,  very  clear  under Aanding,  profound  reflec¬ 
tion,  or  much  acquaintance  with  the  nature  and  pro¬ 
perties  of  living  bodies. 

Fora  long  time  pad  the  mod  rational  phyfiologids 
have  general!^  thought  that  the  embryo  is  formed .  gra- 
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dually  and  lTowly  in  one  or  other  of  the  two  fexes,  tfofc1  Of  Repro¬ 
bychemical  combination,  but  a  fyflcm  of-  organs,  di-  dlMflion* 

reeled  by  laws  and  prompted  by  dimuli,  with  many  ofi - 

which  we  are  yet  unacquainted.  From  the  great  Hip¬ 
pocrates  to  Fabricius  and  Harvey,  qhe-credit  of  furniffi- 
ing  the  foetal  embryo  was  almod  univerfally  given  to 
the  females  of  oviparous  animals.  Among  the  viviparous, 
appearances  were  fuch,  that  the  female  was  left  to  con- 
ted  it  with  the  male.  At  lad  the  eclat  of  Leeuwen-^  j*4° 
hoek’s  difeoveries  feemed  to  put  an  end  to  all  doubts  en-  fuppofed  to- 
tei  tained  upon  the  fubject.  He  very  plainly  faw  through  be  derived  ' 
his  microfcope  that  very  great  profusion  of  particles  thatfrom  th<r 
move  to  and  fro  with'  amazing  rapidity  in  the  male  fe.ms*c* 
men.  Upon  this  die  embraced  the  doctrine  of  H&mme, 
who  had  feen  them  before,  and  fuppofed- from  their  mo¬ 
tions  that  thefe  particles  were  not  only -animalcules,  but 
the  principles  or  rudiments  of  that  animal  in  whom  they 
were  formed,  and  that  they  were  depofited  in  the  ute¬ 
rus  of  the  female  only  to  be  nourifhed  and  augmented  in 
lize. 

What  raifed  obje&ioiis  again  ft  this  theory  was,  that  Objedtiow 
numerous  animalcules  were  difcoverable  by  the  micro¬ 
fcope  in  other  fluids,  and  that  a  vad  profufion  of  young 
embryos  appeared  in  cafes  where  never  more  than  one  or 
two  arrive  aWnaturity-.  It  was  an  objection  tp  it,  that 
fome  females  had  been  impregnated,  where  the  hymen 
remained  unbroken,  fo  that  the  impregnating  fluid  could 
have  reached  only  the  mouth  of  the  uterus.  Again, 
m  frogs,  fifties,  and  many  other  animals,  the  ova  are 
not  impregnated  till  after  extrufion  ;  and  ladly,  Haller 
had  obferved  the  chick  completely  formed  in  eggs  that 
had  not  been  fecundated. 

It  is  now,.  we  believe,  pretty  generally  known,  that 
the  embryo  does  not  commence*  its  exidence  in  the  ca¬ 
vity  of-the  uterus.  De  Graaf  obferved  it  on  its  paffage 
down- the  fallopian  tube  ;  he  faw  the  place  where  itffird- 
began  in  the  ovarium  of  the  female,  and  cafes  have  oc¬ 
curred  where  it  has  miffed  the  fallopian  tube,  where  it 
has  fallen  into  the  abdomen,  in  which  the  placenta  has 
been  formed,  and  the  fetus  has  grown  among  the 
bowels.  & 

,  From  thefe  facts  it  has  been  concluded,  notwithdand-  More  pro- 
mg  fome  feeble  objections,  that  the  female  ovaria  con-bable  that 
tain  the  embryos  in  the  form  of  eggs  ;  that  thefe  eggs the 
are  brought  into  action  by  the  dimulating  power  of- the  female  ^ 
male  fenren,  which  is  fometimes  thrown  into  the  cavity 
of  the  uterus,,  fometimes  applied  only  to  its  mouth,  and 
fometimes  fprinkled  on  the  eggs  after  they  are  extruded. 

For  more  on  this  fubject  fee  the.  article  Midwifery.  34- 
A  view  of  the  relations  between  the  prefent  .funaionRelarionv 
and  thofe.  which  we  have  before  examined,  is  a  fubject 
of  fo  delicate  a  nature,  that  we  mud  not  enlarge  on  it. 

The  fympathy  between  the  reproductive  and  the  ner¬ 
vous  fydems  is  well  known.  The  effect  which  defire 
has  occafionally  produced  on  the  brain  is  very  great 
madnefs  being  not  unfreqyently  the  confequence,  ‘either 
of  too  much  indulgence,  or.  of  total  continence.  We 
are  of  opinion  that  tile-  influence  of  the  fancy  or  imagi¬ 
nation  on  the  uterine  fydem  has  been  over-rated,  though 
the  accounts  given  of  monders  or  deformed  births,  iV 
confequence  of  terror  experienced  by  the  mother,  Ap¬ 
pear  to  be  too  well  authenticated  to  warrant  our  total* 
diffielicf  in  this  influence.  Too  much  indulgence  in 
this  appetite  produces  a-  debilitated  date,  beth  of: 

the 
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Of  Sleep  the  mental  and  b6dily  fuii&ions,  and  deprives  the  fyf- 
and  Torpor.  tem  Qf  that  natural  dimulus  which  feems  effential  to  the 
a&ivity  and  vigour  of  the  body  in  the  male. 


Chap.  XV.  Of  Sleep  and  Torpor . 


Chap.  XV.: 

awaken  at  his  ufual  hour  of  fix:’  or  if  his  deep  be  conti-  Of  Sleep 
nued  by  darknefs,  quietnefs,  or  fimilar  caufes,  till  the  lorPor; 
day  be  farther  advanced,  the  deiire  of  deep  will  return 
in  the  evening  at  nine.  347 

Mod  of  the  caufes  that  produce  or  prevent  deep,  have  Theory  of 


344 
Neceffity  of 
deep. 


345 

Sleep, 


We  have  already  confidered  the  a&ive  means  by 
which  the  wade  of  the  body  is  repaired ;  but  all  thefe 
would  have  little  effed,  and  could  not  indeed  be  carried 
on  for  any  confiderable  time,  without  fome  general  re¬ 
laxation  of  the  fydem.  This  relaxation  is  brought 
about  by  deep,  in  which  the  adive  functions  find  a  re- 
pole  from  the  labours  which  they  have  undergone  during 
the  day;  and  in  this  way  the  fydem  is  recruited  mere 
completely  than  by  any  other  means. 

Sleep  may  be  confidered  as  an-affedion  of  mind,  and 
affe&ion  of  therefore  more  properly  a  fubjcd  of  metaphyfical,  than 
mind*  of  phydological  fpeculation.  It  is,  however,  generally 
treated  of  in  fydems  of  phydology  ;  and  it  wall  be  iie- 
cefTary  to  take  notice  of  fome  circumdances  refpeding 
it.  We  (hall  chiedy  confider  the  date  of  the  body  and 
mind  during  deep,  and  fome  of  the  principal  theories 
6  that  have  been  contrived  to  account  for  it. 

Phenomena  Natural  deep  returns  at  certain  intervals,  which,  are, 
of  ileep.  however,  different  m  different  animals.  Mod  animals, 
and  efpecially  man,  deep  only  during  the  night,  but 
mod  of  the  predacious  fpecies,  as  beads  and  birds  of 
prey,  choofe  this  time  for  their  predatory  excurfions, 
and  repofe  during  the  day.  Sleep  comes  on  with  an  un- 
ufual  languor  and  laditude  ;  an  averfion  to  motion  ;  the 
mind  becomes  unfit  for  its  ufual  exertions ;  atid  the  de¬ 
fire  of  red  pervades  the  whole  fydem.  In  particular, 
the  extenfor  mufcles  lofe  their  power  of  preferving  the 
body  in  an  ered  podure  ;  the  eyelids  involuntarily  fall  ; 
the  head  bows  forward;  the  joints  bend,  and  the  body 
finks.  During  deep,  all  the  voluntary  motions  are  in 
general  fufpended  ;  but  the  involuntary  adions  of  the 
heart  and  lungs  proceed,  though  not  fo  vigoroudy  as  in 
the  waking  date  ;  the  circulation  and  refpiration  being 
(lower  than  ufual.  Mod  of  the  fenfes  are  alfo  in  a  date 
of  repofe,  efpecially  thofe  of  feeling, .  fmell,  and  pro¬ 
bably  of  tade.  Hearing  is,  in  fome  animals,  very  acute 
during  deep,  and  they  are  thus  enabled  to  efcape  any 
danger  that  threatens  them.  Some  animals,  as  the  hare, 
alfo  deep  with  their  eyes  open  ;  and  in  mod. the  impref- 
fion  of  light,  when  the  eyelids  are  raifed,  js  very  evi¬ 
dent.  The  functions  of  digedion,  abforption,  and  fe- 
cretion,  feem  to  proceed  with  greater  eafe  and  activity 
during  deep ;  and  adimilation  and  nutrition  are  much 
promoted  by  this  date  of  repofe.  Some  of  the  faculties 
of  the  mind,  efpecially  the  imagination,  are,  however, 
in  full  vigour,  as  appears  from  the  dreams  that  take 
place  during  deep.  The  duration  of  deep  is  exceeding¬ 
ly  various.  Among  the  human  fpccies,  young  chil¬ 
dren,  and  very  old  perfons,  pafs  the  greated  half  of 
their  time  in  deep,  while  middle-aged  and  adive  people 
feldom  deep  fo  much  as  one  third  of  the  24  hours.  * 
Though  the  returns  of  deeping  and  waking  depend 
much  on  cudom,  they  may,  however,  be  changed  by 
various  circumdances;  and  though  £he  commencement 
of  one  of  thefe  periods  happen  to  be  altered,  that  of  the 
other  may  remain  as  before.  If  a  perfon  is  accudomed 
to  go  to  deep  exadly  at  nine  in  the  evening,  and  to  rife 
again  at  fix  in  the  morning,  though  the  time  of  deep 
may  be  occafionally  protraded  till  twelve,  he  will  yet 
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been  mentioned  in  the  article  Medicine,  N°  94. 
to  the  immediate  caufe,  the  opinions  of  phyfiologids  are 
much  at  variance,  and  the  theory  of  deep  is  as  little  un- 
derdood  as  that  of  any  fundion  of  the  animal  eco¬ 
nomy.  348 

According  to  Haller,  deep  arifes,  either  from  a  ftm-'Hyp0^?'15 
pie  abfence,  deficiency  and  immobility  of  the  fpirits,  orof  HaIicr* 
from  compredion  of  the  nerves,  and  always  from  the 
motion  of  the  fpirits  through  the  brain  being  impeded  *.  *  FirJl 
That  deep  is,  fome  how  or  other,  connected  with  a com-^^J-^ 
predion  of  the  brain,  appears  very  probable,  from  the 
heavinefs  and  coma  that  take  place  in  cafes  where  fuch 
a  compredion  has  evidently  been  produced  ;  but  how 
this  compredion  ads  has  never  yet  been  fatisfadorily  ex¬ 


plained  ;  and  the  obdtudion  that  Haller  fuppofes  in 
the  motion  of  the  animal  fpirits,  or  nervous  duid,  is  gra¬ 
tuitous. 

One  of  the  fafhionable  dodrines  of  the  prefent  dajOfErown. 
refpeding  the  immediate  caufe  of  deep  is,  that  this  date 
is  produced  by  an  exhaudion  of  irritability  or  excitabili¬ 
ty.  According  to  Brown,  deep  fucceeds  a  diminution 
of  excitement,  during  which  the  excitability  is  either 
only  fo  far  diminilhed  that  it  can  be  accumulated  again, 
or  fo  abundant,  that  the  excefs  can  be  waded,  and  in 
each  cafe  the  excitement  redored  f .  ^  Elem 

Similar  to  this  is  the  dodrine  of  Zoonomia,  that  fleep^j^* 
depends  on  an  exhaudion  of  fenforial  power.  Dr  Dar-y^y. 
win  thus  charaderizes  perfed  deep:  1.  The  power  of  350 
volition  is  totally  fufpended.  2.  The  trains  of  ideas  Of  Darwin, 
csiifed  by  fenfation  proceed  with  greater  facility  and 
vivacity ;  but  become  inconfident  with  the  ufual  order 
of  nature.  The  mufcular  motions  caufed  by  fenfation 
continue  ;  as  thofe  concerned  in  our  evacuations  during 
infancy,  and  afterwards  in  digedion,  and  in  priapifmus. 

3.  The  irritative  mufcular  motions  continue,  as  thofe 
concerned  in  the  circulation,  in  fecretion,  and  refpira¬ 
tion.  But  the  irritative  fenfual  motions,  or  ideas,  are 
not  excited  ;  as  the  immediate  organs  of  fenfe  are  not 
dimulated  into  ad  ion  by  external  objeds,  which  are 
excluded  by  the  external  organs  of  fenfe  ;  which  are  not 
in  deep  adapted  to  their  reception  by  the  power  of  vo¬ 
lition,  as  in  our  waking  hours.  4.  The  affociate  mo¬ 
tions  continue,  but  their  fird  link  is  not  excited  into  ac¬ 
tion  by  volition,  or  by  external  dimuli.  In  all  refpeds, 
except  thofe  above  mentioned,  the  three  lad  fenforial 
powders  are  fomewhat  increafed  in  energy  during  the  fuf- 
penfion  of  volition,  owing  to  the  confequent  accumula¬ 
tion  of  the  fpirit  of  animation  J.  j  Darwin's 

Thus,  the  immediate  caufe  of  deep  confids  in  the  fuf- Zoonomia, 
penfion  of  volition  produced  by  the  exhaudion  of  fenfo-v°bi.  ^  i*- 
rial  power ;  and  hence,  whatever  diminidies  the  gene¬ 
ral  quantity  of  fenforial  power,  ads  as  a  remote  caufe  of 
deep. 

Befide  the  infufficiency  of  thefe  hypothefes  to  account 
for  many  circumdances  that  take  place  during  deep,  wTe 
may  remark,  that  this  date  is  often  produced  when  no 
exhaudion  of  irritability,  excitability,  or  fenforial  power, 
can  be  fuppofed  to  have  taken  place.  Thus,  the  pro- 
penfity  to  deep  often  becomes  irrefidible  from  the  effeds 
of  monotonous  fpeaking,  from  dillnefs,  darknefs,  or 

from 
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of  Sleep  from  the  famenefs  of  the  fcenery  around  us  j  and  when 
and  Torpor.  one  ftimulus,  after  long  application,  can  arroufe  no 
more,  another  ftimulus  that  in  ordinary  cafes  is  lefs 
powerful,  produces  excitement,  and  keeps  off  bleep*  an 
evident  proof  that  excitability  or  fenforial  power  have 
not  been  very  far  exhaufted. 

Suppofed  Plants  have  been  faid  to  deep.  At  the  approach  of 
fleep  of  night,  many  of  them  are  obferved  to  change  their  ap- 
plants.  pearances  very  confiderably,  and  fometimes  even  to  fuch 
a  degree  as  fcarcely  to  be  known  for  what  they  are. 
Thefe  changes  happen  principally  to  the  leaves  and  the 
flowers.  During  the  night,  many  leaves,  according  to 
the  nature  and  genus  of  the  plant,  are  feen  to  life  up, 
to  hang  down,  or  to  fold  themfelves  in  various  ways, 
for  the  prote6lion  of  the  flowers,  the  buds,  the  fruits, 
the  young  Hems  j  and  many  flowers,  to  efcape  a  fupera- 
bundance  of  moifture,  to  hang  down  their  mouths  to¬ 
wards  the  earth,  or  to  wrap  themfelves  up  in  their  ca- 
lices.  Thefe  phenomena  are  owing  to  ftimuli  a  lifting* 
from  without  *  we  may  add,  that  moll  of  the  motions 
are  performed  at  the  joints  where  the  leaves  and  petals 
articulate  with  the  Hem.  A  period  of  reft  is  as  necef- 
lary  to  plants  as  fleep  is  to  animals.  The  irritable  prin¬ 
ciple  cannot  aft  long  under  the  influence  of  the  fame 
ftimulus,  except  at  intervals,  and  the  rapid  growth  ob- 
fervable  in  plants  during  the  night,  is  a  ftrong  proof 
that  the  organs  employed  in  aflimilation  had  been  dis¬ 
turbed  in  difcharging  their  funftions  during  the  day, 
when  expoled  to  theaftion  of  heat  and  light  and  of  other 
ftimuli. 

Dreaming.  In  our  general  outline,  we  had  propofed  introducing 
here  an  account  of  the  phenomena  of  dreams,  but  we 
find  that  this  fubjeft  has  been  fo  fully  difcuffed  under 
the  article  Dream,  that  any  additional  remarks  would 
be  unneceffary.  To  this  article  therefore  we  refer  the 
reader. 

Rules  for  the  management  of  the  body  with  refpeft  to 
fleep,  fcarcely  come  within  our  prefent  province  ;  but  as 
we  pafs  fo  much  of  our  time  in  this  ft  ate,  during  which 
we  are  fometimes  occupied  in  a  very  agreeable  manner, 
while  at  others  we  are  fubjeft  to  moft  uneafy  fenfations, 
it  is  a  matter  of  confiderable  confequence  to  take  thofe 
meafures  which  may  fecure  to  us  the  former,  and  enable 
us  to  avoid  the  latter.  We  have  feen  few  rules  better 
adapted  to  thofe  purpofes  than  thofe  of  Dr  Franklin  ; 
but  as  more  important  matter  preffes  for  infertion  within 
the  circumfcribed  limits  to  which  we  are  reftrifted,  we 
muft  refer  our  readers  to  the  original  paper,  which  is 
publifhed  in  the  late  8vo  edition  of  Frank/in's  Works , 
vol.  iii.  p.  437* 

S  .mnarnbu-  *n  a  ^ew  ca^es>  not  only  the  imagination  has  a  full 
lifm.  range  during  fleep,  but  the  voluntaiy  motions  of  the 
body,  and  even  the  exercife  of  fome  of  the  external 
fenfes,  are  carried  on  with  apparently  ,as  much  perfec¬ 
tion  as  wdien  the  perfon  is  awake.  This  ftate  is  ealled 
Jornnambulifyn,  or  fleep-walking,  and  is  commonly  con- 
fidered  as  a  variety  of  dreaming.  Many  furprifing  ac¬ 
counts  have  been  given  of  fleep-walkers.  They  have 
been  known  to  rife,  drefs  themfelves,  go  out  of  doors, 
and  fometimes  out  of  a  window*  from  which  they  have 
climbed  upon  the  roof  of  a  houfe,  dig  in  a  garden,  draw 
water  from  a  well,  faddle  a  horfe  and  ride  feveral  miles  $ 
maintain  a  rational  and  interefting  converfation,  and  even 
go  through  a  laborious  and  difficult  literary  talk  j  and  af¬ 


ter  having  performed  thefe  exploits,  they  have  returned  Of  Sleep 
to  their  bed  without  being  confcious  of  what  they  had  atl^  Torpor, 
been  doing.  This  want  of  conlcioufnefs  appears  from  '  y~ 
their  remembering  nothing  when  they  awake,  of  what 
paffed  during  their  fleep.  It  is  difputed  whether  fom- 
nambulifts  incur  as  much  danger  in  the  aftions  which 
they  perform,  as  thofe  who  are  awake,  in  fimilar  cir- 
cumftances.  We  are  inclined  to  think  that  the  danger 
is  much  lefs  in  the  former  cafe,  as  fleep-walkers  feem  en¬ 
tirely  free  from  the  terror  which  commonly  attends  the  at¬ 
tempting  of  any  hazardous  enterprife  when  awake ;  fuch  as 
mounting  to  the  roof  of  a  houfe,  climbing  a  fteeple,  6tc. 

If  fuddenly  awaked,  however,  while  engaged  in  any  of 
their  hazardous  aftions,  the  danger  is  very  great.  354 

Dr  Darwin  confiders  fomnambulifm,  not  as  a  ftate  of  Reverie, 
fleep  or  dreaming,  but  as  a  variety  of  reverie,  carried  to 
a  morbid  extent,  to  as  to  become  a  fort  of  epileptic  or  ca¬ 
taleptic  paroxyfm.  In  the  ftate  of  reverie,  according  to 
Dr  Darw  in,  the  irritative  motions  occafioned  by  internal 
ftimuli  continue,  thofe  from  the  ftimuli  of  external  ob- 
jefts  are  either  not  produced  at  all,  or  are  never  fucceed- 
ed  by  fenfation  or  attention,  unlefs  they  are  at  the  fame 
time  excited  by  volition  ;  the  fenfitive  motions  continue, 
and  are  kept  confident  by  the  power  of  volition ;  the  vo¬ 
luntary  and  affociate  motions  continue  undifturbed.  He  * 
confiders  reverie  as  an  effort  of  the  mind  to  relieve  fome  f  '  *’ 
painful  fenfation,  w  hence  it  is  allied  to  convulfion  and  S 
infanity*.  355 

The  torpor  that  takes  place  in  many  animals  during  Torpor  of 
winter,  appears  to  be  fo  nearly  allied  to  fleep,  that  v/e aniraals* 
fhall  confider  it  in  this  chapter. 

A  great  variety  of  animals  of  almoft  every  clafs,  re¬ 
tire  during  the  cold  of  winter,  to  the  recedes  of  ca¬ 
verns,  holes  in  old  walls,  hollow  trees,  or  below  the 
earth,  where  they  remain  in  apparently  a  lifelefs  ftate 
till  the  return  of  fpring  roufes  them  from  their  trance. 

We  (hall  here  enumerate  the  different  animals  that  have 
been  known  to  undergo  this  ftate  of  hibernation. 

'  Bats ,  efpecially  the  vefpertilio  tnurinus ,  auritus ,  and  Hibernat- 
v.  noBula  (fee  Mammalia,  N°  39)  ;  bears,  efpecially  ing  mam- 
the  brown  and  the  polar  bear,  and  the  badger  ;  the  hedge-  malia. 
hog,  (erinaceus  Europeus)  ;  feveral  fpeciesof  the  moufe 
and  rat  tribe,  but  more  efpecially  the  liamjier  ( m:js  cri- 
cetus ),  the  marmots ,  efpecially  the  arttomys  marmota , 

(fee  Mammalia,  N°  i  24) ;  the  dor  moufe  (myoxus  mufear- 
dinus.)  Sheep  appear  capable  of  living  for  a  confiderable 
time  in  a  torpid  ftate,  as  they  have  been  known  to  re¬ 
main  alive  for  feveral  weeks,  buried  under  the  fnow. 

It  does  not  appear  that  birds  in  general  are  capable  of  Hibernation 
undergoing  this  ftate  of  exiftence  ;  but  the  inftances  of  of  bird*; 
fwallows  that  have  been  found  in  this  ftate  in  old  walls 
and  hollow  trees,  and  even,  as  fome  affirm,  below  water, 
and  have  recovered  life  and  aftivity  on  being  expofed  to 
gradual  warmth,  are  too  well  authenticated  to  admit  »a 
doubt,  that  thefe  at  leaft  fometimes  hibernate.  358 

_  Moll  reptiles  and  ferpents  pafs  the  winter  in  a  ftate  of  of  reptiles 
hibernation  ;  but  this  is  more  particularly  the  cafe  with  and  fer- 
the  land  tortoifc  ( tejludo  gra-ca),  fee  Erfetology,  pents’ 
p.  2715  frogs,  and  thofe  lizards  which  inhabit  cold  cli¬ 
mates.  .  359 

It  is  not  certainly  known  whether  many  fpecies  of  filh  of  fifties ; 
become  torpid  in  winter  ;  but  there  is  no  doubt  that  fe-  *  ^eeve 
veral  of  them  are  fufceptible  of  this  ftate  *  ;  and  we  are  YeAnima" 
told  that  in  North  America,  efpecially  about  Hudfon’s  libw  Hie- 

bay,  mefopitiiy^ 
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bay,  fifhes  art  not  unfrequently  foiind  included  within  a 
body  of  ice,  and  when  expofed  to  gentle  heat,  have  re¬ 
covered  life  and  motion. 

Almoft  all  infefts  remain,  during  the  winter,  in  a  tor¬ 
pid  date.  This  happens  principally  to  the  chryfolites, 
and  fuch  grubs  as  cannot,  in  that  feafon,  procure  their 
food. 

It  will  appear  extraordinary  that  we  fhould  place  man 
•  among  the  hibernating  animals  ;  and  yet  there  feems  lit¬ 
tle  doubt,  that  even  he  is  capable  of  having  his  life  fu¬ 
fpended  for  a  confiderable  time,  when  expofed  to  thofe 
caufes  which  bring  about  the  torpidity  of  thofe  animals 
that  we  have  already  mentioned.  We  are  told  of  a  wo¬ 
man  who,  in  February  1789,  remained  eight  days 
buried  in  the  fnow,  and  ftill  recovered  ;  and  the  cafe  of 
the  three  women  who  remained  for  37  days  in  a  liable 
at  Bergarnoletto,  that  had  been  overwhelmed  by  an 
avalanche ,  or  fnow  heap,  with  no  other  fuftenance  than 
the  milk  of  a  half-ftarved  fhe  goat,  is  well  known. 
.Thefe  inftances,  added  to  others  of  perfons  who  have 
paffed  feveral  weeks  in  a  date  of  almod  uninterrupted 
deep,  tend  to  prove  that  man  himfelf  may,  under  certain 
circumdances,  continue  in  a  torpid  date. 

During  this  date  of  torpidity,  the  animals  fcarcely  ap¬ 
pear  to  live  ;  fenfation  feems  altogether  lod  ;  their  irrita¬ 
bility  is  fo  much  diminilhed,  that  they  may  be  cut,  torn, 
or  even  broken  to  pieces,  without  exprefling  any  mark 
of  feeling,  or  giving  any  lign  of  motion  ;  digeflion  feems 
entirely  fufpended  ;  the  fecretions  and  excretions  are  dif- 
continued.  Some  of  the  fun£lions,  however,  are  carried 
on.  Refpiration  and  circulation,  though  very  languid, 
and  fometimes  fcarcely  perceptible,  appear  to  go  On  in 
a  degree  fufficient  to  preferve  the  exidence  of  the  animal ; 
and  the  aftion  of  the  abforbents  feems  to  be  very  little 
diminilhed,  as  appears  from  the  gradual  abforption  of  the 
fat.  If  the  animal  is  taken  from  its  place  of  confinement, 
and  expofed  to  a  gentle  heat,  it  gradually  recovers  all 
its  faculties  ;  but  if  carried  back  to  its  cell,  it  relapfes 
into  the  date  of  torpidity. 

The  long  fufpenfion  of  animation,  of  which  feveral 
animals  are  fufceptible,  appears  dill  more  extraordinary 
'than  the  torpidity  above  deferibed.  The  common  hair 
worm  (gordius  aqnaticus')  may,  when  dried,  be  pre- 
ferved  for  an  indefinite  length  of  time,  and  when  put 
-into  water,  gradually  recovers  its  ufual  activity  of  mo¬ 
tion.  See  Helminthology,  N°  32.  One  of  the  mod 
remarkable  cafes  of  this  fufpended  animation  is  that  re¬ 
lated  of  the  garden  fnail,  of  which  the  following  curious 
account  has  been  given  in  the  Philofophical  Tranfactions 
for  1 774.  Mr  Stuckey  Simon,  a  merchant  in  Dublin, 
whofe  father,  a  fellow  of  the  Royal  Society,  and  a  lover 
of  natural  hi  dory,  left  to  him  a  fmall  colle&ion  of  fof- 
ffils  and  other  curiofities,  had  amongd  them  the  fhells 
of  fome  fnails.  About  1 5  years  after  his  father’s  death 
(in  whofe  poffeflion  they  wrere  many  years),  he  by 
chance  gave  t®  his  fon,  a  child  about  10  years  old, 
fome  of  thefe  (hells  to  play  with.  The  boy  put  them 
into  a  flower-pot,  which  he  filled  with  water,  and  the 
-next  day  into  a  bafon.  Having  occafion  to  ufe  this, 
Mr  Simon  obferved  that  the  animals  had  come  out  of 
their -fliells.  He  examined  the  child,  who  aflured  him 
that  they  were  the  fame  he  had  given  him,  and  faid  he 
had  alfo  a  few  more,  which  he  brought.  Mr  Simon 
.put  one  of  them  into  water,  and  in  an  hour  and  a  half 
after  obferved  that  it  had  put  out  its  horns  and  body, 
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which  it  moved  but  flowly,  probably  from  Vrtaknefs.  Of  Sleep 

-  Major  Valiancy  and  Dr  Span  were  -afterwards .prefent,  Torpor, 

and  faw  one  of  the  fnails  crawl  out,  tlie  others  -being  1  '  J 

dead,  -mod  probably  from  their  having  remained  -  fome 

-days  in  the  Water.  Dr  Quin  and  Dr  Rutty  alfo  exa¬ 
mined  the  living  fnail  feveral  times,  and  we re>  greatly 
pleated  to  fee  him  come  out  of  his  folitary  habitation 
after  fo  many. years  confinement.  -Dr  Macbride,  and  a 
party  of  gentlemen  at  his  houfe,  were  alfo  witneffes  of 
this  furprifing  phenomenon.  Dr  Macbride  has  thus 
mentioned  the  circumftance  ;  “  After  the  fliell  had  lain 
about  ten  minutes  in  a  glafs  of  water  that  had  the  cold 
barely  taken  off,  the  fnail  began  to  appear  ;  and  in  five 
minutes  more  we  perceived  half  the  body .  puttied  out 
from  the  cavity  of  the  fliell.  We  then  removed  it  into 
a  bafon,  that  the  fnail  might  have  more  fcope  than  it 
had  in  the  glafs;  and  here,  in  a  very  Thor  t  time,  we 
faw  it  get  above  the  furface  of  the  water,  and  crawl  up 
towards  the  edge  of  the  bafon.  While  it  was  thus  mov¬ 
ing  about,  with  its  horns  ereft,  a  fly  chanced  to  be 
hovering  near,  and,  perceiving  the  fnail,  darted  down 
upon  it.  The  little  animal  inftantly  withdrew  itfelf 
into  the  fliell,  but  as  quickly  came  forth  again,  when  it 
found  the  enemy  was  gone  off.  We  allowed  it  to  wan¬ 
der  about  the  bafon  for  upwards  of  an  hour,  when  we 
returned  it  into  a  wide-mouthed  phial,  wherein  Mr 
Simon  had  lately  been  ufed  to  keep  it.  He  was  fo 
obliging  as  to  prefent  me  with  this  remarkable  fliell ; 
and  I  obferved,  at  twelve  o’clock,  as  I  was  going 
to  bed,  that  the  fnail  was  ftill  in  motion,  but  next  morn¬ 
ing  I  found  it  in  a  torpid  ftote,  flicking  to  the  fide  of 
the  glafs.” 

The  ftill  more  extraordinary  inftances  that  have  been 
related,  on  what  many  have  confidered  authentic  tefti- 
mony,  of  toads  having  been  found  inclofed  in  the  trunk 
of  a  large  tree,  or  within  a  folid  block  of  ftone,  appear 

-  almoft  incredible  ;  and  yet  if  we  coniider  that  M.  He- 
riffant  preferved  toads  in  a  ftate  of  fufpended  animation 
for  18  months,  in  boxes  covered  with  a  thick  coating 
of  mortar  (fee  Erpetology,  p.  286.)  ;  that  the  fnails 
mentioned  in  the  above  quotation,  muft  have  lain  for  at 
leaft  20  years ;  and  that  flies  have  been  recovered  after 
being  immerfed  for  many  months  in  Madeira  wine,  it  is 
difficult  to  fay  how  long  this  fufpended  animation  may 


not  be  continued. 
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Similar  phenomena  take  place  in  the  vegetable  crea-  Hiberna¬ 
tion.  Moft  of  thofe  plants  which  furvive  one  year,  of 
fhed  their  leaves  on  the  approach  of  winter ;  and,  dur-P*ant** 
ing  this  feafon,  the  motion  of  the  fap  ceafes,  and  they 
have  all  the  appearance  of  dead  fhrubs.  The  herba¬ 
ceous  tribes  even  die  down  to  the  roots,  which,  being 
moftly  of  the  bulbous  kind,  afford  fhelter  to  the  furviv- 
ing  germ  ;  and  are  hence  called,  by  botanifts,  the  hyber- 
nacula  of  plants-  On  return  of  fpring,  the  plant  (hoots 
anew  from  its  winter’s  retreat,  and  flourifhes  with  its 
former  ftrength  and  beauty. 

Some  plants  are  even  capable  of  having  their  vitality, 
or  rather  the  exercife  of  all  their  functions,  fufpended, 
as  in  the  gordius  and  the  fnail,  for  an  indefinite  length 
of  time.  Mojfes  have  been  kept  in  a  dried  ftate  in 
a  hortus Jiccus  for  many  years,  and  have  fhown  no  fign 
of  life,  till  they  were  moiftened  and  expofed  to  air, 
light,  and  a  moderate  heat,  when  they  have  recovered 
all  their  powers,  have  erefled  their  ftems,  fhot  forth 
new  branches,  and  flourilhed  as  at  firft. 
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Of  Sleep  It  is  aim  oft  irnpoilible,  in  the  prefent  ftate  of  our 
and  Torpor.  physiological  knowledge,  to  give  any  rational  theory  of 
'  a-J  thefe  phenomena.  The  torpor  of  animals  has  been  at- 
Theory  of  tributed  to  exhaufted  excitability,  or  exhaufted  fenforial 
torpor.  f>ower  j  to  the  effeCts  of  habit,  and  to  the  effect  produ¬ 
ced  on  the  brain  by  fufpended  or  diminiihed  refpiration. 
The  laffc  of  thefe,  though  not  quite  fatisfaCtory,  appears 
to  us  the  mod  probable  hypothecs.  It  has  been  ably  de¬ 
fended  and  illuftrated  by  Dr  George  Kellie,  in  a  paper  in 
wliich  he  relates  a  remarkable  cafe  of  torpor  from  cold. 

“  The  powers  of  voluntary  motion  and  of  fenfation 
(fays  Dr  Kellie),  are  known  to  depend  immediately  up¬ 
on  the  conditions  of  the  brain  and  nerves  \  if,  therefore, 
we  could  difeover  in  what  manner  thefe  organs  are  af¬ 
fected  by  any  of  the  preceding  events,  wre  fhould  advance 
confiderably  towards  the  folution  of  the  queftions  above 
dated.  ( Namely ,  What  is  the  order  of  fuccejjion  be¬ 
tween  the  diminijhed  irritability  of  the  heart ,  in  confe - 
quencc  o  f  the  abflraBion  of  caloric ,  and  the  complete  tor¬ 
por  of  the  voluntary  mufcles  and  of  the  organs  of  fenfe, 
and  how  are  the  intervening  effects  connected?  )  Were  the 
inactivity  of  thefe  organs  the  dircCt  effeCt  of  their  dimi- 
n idled  temperature  ;  did  the  torpor  in  no  cafe  happen,  till 
the  heat  of  the  brain  and  nerves  was  reduced  beneath 
the  natural  dandard,  there  could  be  hardly  ground  for 
any  farther  inquiry.  But,  as  it  is  not  fo,  fome  other 
change,  lefs  direCt,  mud  have  occurred,  in  confequence 
of  the  connection  of  the  brain  with,  and  its  dependence 
upon,  fome  other  of  the  functions  antecedently  and  more 
immediately  affeCted  ;  and  this  function  I  apprehend  to 
be  refpiration,  between  which  and  the  energies  of  the 
nervous  fydem  a  very  intimate  connection  is  maintained, 
through  the  changes  produced  on  the  blood  during  the 
pulmonary  circulation.  This  dependence  of  the  brain 
upon  the  properties  of  the  blood,  maintained  by  refpira¬ 
tion,  is  evinced  by  a  great  variety  of  obfervations. 
Whatever  impedes  the  xelpiratory  changes  of  the  circu¬ 
lating  fluid  debilitates  or  dedroys  the  powers  of  mufeu- 
lar  motion,  as  the  refpiration  of  noxious  gafes,  of  reduced 
or  rarefied  atmofphere  *,  while  greater  exertions  of  muf- 
cular  powers  call  for,  and  give  occafion  to  more  fre¬ 
quent  refpiration,  more  rapid  confumption  of  air,  and 
greater  changes  of  the.  blood  $  and  the  breathing  of 
more  effective  gafes,  as  of  the  nitrous  oxide,  increafes 
the  motive  and  fenfitive  powers  of  animals.  That  thefe 
effeCts  depend  immediately  upon  the  properties  of  the 
blood,  as  modified  by  refpiration,  aCting  on  the  brain 
?  has,  I  think,  been  proved  by  the  experiments  of  Bi¬ 

chat,  who,  in  a  mafterly  manner,  has  traced  the  mu¬ 
tual  connection  and  dependencies  of  the  vital  functions 
m  his  admirable  Recherches  Physiologiques  fur  la  Vie  et 
la  Mart .  The  transfufion  or  injeCtion  of  venous  blood 
into  the  carotids  induced  afphyxia  or  death,  the  inftant 
it  reached  the  brain  \  an  effcCt  which  did  not  follow  the 
fimilar  transfufion  of  arterial  blood  from  the  carotid  of 
^Recher'  anot^lcr  *■  By  thefe  experiments,  and  by  feveral  other 
cheSy  part  ii.  ph^ervati°ns,  he  has  fhewn,  that  the  afphyxia  which  fo 
art.  7.  mftautly  follows  impeded  or  fufpended  refpiration  is  oc- 
cafioned  by  the  imnreflion  of  dark,  venous,  unchanged 
blood  upon  the  brain,  and  not,  as  has  commonly  been 
fuppofed,  from  this  blood  being  incapable  of  ftimuiating 
the  left  fide  of  the  heart,  which,  on  the  contrary,  con¬ 
tinues  to  contract  and  to  circulate  the  blood  for  fome 
time  after  the  voluntary  functions  are  fufpended  ;  an  ob- 
fervation  confirmed  alfo  by  Coleman  and  others. 
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“  Such  then  appears  to  be  the  connection  between  the  Of  Si^-p. 

-  fun&ions  of  refpiration  and  thofe  of  the  brain.  Now,  an(l  torpor. 
in  animals  rendered  torpid  from  cold,  there  are  many 
obfervations  which  lead  us  to  believe,  that  the  immobi¬ 
lity  of  the  nervous  fyftem  depends  much,  and  very  di- 
reCtly  too,  on  the  ftate  of  refpiration. 

“  In  the  perfeCI  torpor  of  the  hibernating  amphibia* , 
refpiration  is  completely  fufpended,  and  the  confequent 
changes  produced  on  the  blood  by  that  funCtion  totally 
prevented.  This,  which  appeared  from  a  variety  of  ob¬ 
fervations  on  the  winter  quarters  of  fuch  animals  found 
imbedded  in  mud,  incafed  in  ice,  or  clofed  up  in  oper- 
cula  of  their  ow*n  conft  ruction,  for  the  cccaficn  of  ex¬ 
cluding  the  air,  has  been  amply  confirmed  by  the  pointed 
experiments  of  Spallanzani,  lately  publifhed  by  Senebierf .  j.  jsfcm.  Cn 

“  In  every  cafe  of  torpor  from  cold,  where  the  refpira-  Refrira- 
tion  falls  fhort  of  this  complete  fufpenfion,  it  is  at  ieaft  lion. 
more  or  lefs  impaired.  How  much  the  torpid  ftate  de¬ 
pends  on  this  condition  of  the  refpiratory  functions, 
farther  appears  from  obferving,  that  hibernating  ani¬ 
mals,  even  thofe  not  of  the  amphibious  order,  warned 
by  the  approach  of  vvinter,  inftinCtively  or  induftrioufly 
feek  fituations  unfavourable  to  perfect  refpiration,  where 
this  funCtion  may  be  either  inadequately  or  not  at  all 
performed,  as  by  premature  and  involuntary  interment 
underground,  in  old  walls,  in  mud,  at  the  bottom  of 
lakes,  &c.  The  inftinCt  of  thefe  animals,  too,  has 
been  finely  imitated  by  experiment,  illuft rating  at  once 
the  objeCt  of  this  inftinCt,  and  confirming  the  opinion 
here  advanced  of  its  tendency.  Thus  the  dormant 
hamfter  was  found  to  regain  and  preferve  its  activity, 
when  freely  expofed  to  a  pure  atmofphere,  the  tempera¬ 
ture,  at  the  fame  time,  not  exceeding  that  at  which  it 
had  formerly  become  torpid,  or  at  which  it  returned  to 
that  ftate  when  again  fecluded  under  ground  J.  Thefe  v 
obfervations  feem  conclufive  on  this  point,  and,  with  Nat/llijl. 
thofe  already  brought  forward  confirming  the  general  by 
connection  eftablifhed  between  the  properties  of  thevoJ,v,i- 
blood,  as  modified  by  refpiration,  and  the  functions  of  1 
the  brain,  render  it,  I  think,  highly  probable,  that  the 
torpor  of  the  voluntary  powers,  in  the  cafes  now  under 
confideration,  is  the  confequence  of  a  limited  and  im- 
perfeCt  refpiration,  antecedently  induced  by  diminiihed 
temperature. 

f  Obfervation,  indeed,  is  more  deficient  on  this  point 
with  regard  to  the  higher  orders  of  animals,  and  to  men, 
who  only  occafionally  become  torpid  from  cold.  Yet 
more  than  analogy,  which  is  here  very  ftrong,  leads  me 
to  believe  that,  even  in  thefe,  the  fundions  of  refpira¬ 
tion  are  much  and  neceffarily  affeCted.  The  examples 
of  cattle  and  of  men  remaining  long  torpid,  deeply  buried 
under  (now,  are  pretty  direCt  and  convincing  proofsof  this. 

“  If  our  induction  from  all  thefe  obfervations  be  admit¬ 
ted,  w*e  have  the  rudiments  of  a  theory  adequate  to  the 
explanation  of  the  phenomena,  in  fo  far,  at  leaft,  as  the 
torpor  of  the  voluntary  powers  is  concerned. 

“  From  the  fufpended  or  imperfeCt  refpiration,  thofe 
changes,  by  which  the  blood  is  fitted  for  maintaining 
the  aCtivity  of  the  fenforial  fyftem,  are  interrupted 
this  imperfeCt  blood  circulating  flowly  through  the  brain 
divc&ly  impedes  its  fundions,  and  fo  debilitates  the  ex¬ 
citability  of  the  motive  and  fenfitive  organs,  that  they 
become  torpid.  This  enunciation  may  feem  hypotheti¬ 
cal  j  but  let  the  proofs  of  the  intimate  connection  be¬ 
tween  the  refpirable  and  fenforial  functions  be  weighed  * 

3  U  confider 
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OLSleep  •confider  alfo'  .lie  interrupted  refpiration  of  hibernating 
■iuiU  Torpor.  an(j  torpid  animals,  their  indin&s  with  regard  to  this, 
Wa""v  and  the  greater  facility  with  which  torpor  is  induced  in 
a  confined  fltuaUon,  which  they  naturally  feek  3  and 
compare  all  thefe  with  the  obfervations  and  experiments 
of  Bichat  on  the  efle&s  of  the  immediate  impredion  of 
venous  blood  upon  the  brain,  and  you  wiM  perceive  a 
conned ed  fyftem,  not  entirely  fanciful,  a  theory  not 
without  foundation  and  drength,  and  which  appears  to 
*  me  at  lead  to  merit  fome  attention 

Med.  and  For  further  particulars  refpe&ing  the  torpidity  or  hi- 
^^•^^•■bernation  of  animals,  we  refer  the  reader  to  Spalla 


y-cl.  i. 
3^8. 


Trafls  on  Animals  and  Vegetables  ;  White’s  Natu- 
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when  the  former  is  impaired,  the  latter  wifi  be  propor-  Of  Death, 
tionally  enfeebled.  The  faculties  of  locomotion  and  of  ~  v 
fpeech  are  commonly  the  firft  of  thefe  that  fail  3  the 
body  totters  at  every  dep,  the  voice  grows  weak,  and 
the  tongue  faulters.  The  motion  of  the  limbs  is  diffi¬ 
cult  and  painful,  and  hence  is  but  feldora  willingly  ex¬ 
erted.  Not  fo  with  the  vocal  organs,  though  the  im¬ 
pediments  to  utterance  are  evident  and  painful  to  his 
hearers,  the  old  man  himfelf  feems  fcarcely  to  attend  to 
them,  but  talks  with  proverbial  garulity,  and  efpecially 
.delights  in  recounting  the  feenes  and  a&ions  of  his  youth. 

While  the  external  fun&ions,  and  thofe  of  the  brain,  arc 
thus  gradually  impaired  3  the  internal,  or  what  are  com- 
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gradual 


Kerr ;  Townfon’s  Trails  on  Natural  Iliflory  and  Phy- 
fology,  and  the  Inaugural  DiJJertation  of  Dr  Reeve  de  Ani- 
*  maiib  us  Hie  me  Sopitis ,  publilhed  at  Edinburgh  in  1803. 

Chap.  XVI.  Of  Death. 

In  the  article  Man,  (N°  33.  to  the  end')  we  have 
traced  the  progrefs  of  human  life,  from  the  cradle  to 
the  grave ;  and  have  briefly  confidered  the  phenomena 
and  the  confequences  of  natural  death .  In  that  article, 
and  LONGEVITY,  we  have  alfo  Hated  the  natural  dura¬ 
tion  of  btiman  life,  and  the  circum dances  that  tend  to 
prolong  our  exiftence  beyond  the  ordinary  period.  We 
fhall  not  here  enter  again  on  any  of  thefe  topics,  except 
to  give  a  more  ample  account  of  the  gradual  approaches 
of  natural  death,  and  (hall  then  enumerate  the  caufes 
which  ufually  produce  violent  or  accidental  death,  and 
mention  the  opinions  of  fome  of  the  bell  writers  on  the 
nature  of  death. 

Natural  death  is,  in  the  prefent  date  of  civilized  fo- 


approach  of  ciety,  by  no  means  a  common  occurrence.  When  it 


natural 

death- 


He 


does  take  place,  its  approach  is  flow  and  gradual 
whofe  life  terminates  in  confequence  of  advanced  age, 
(to  ufe  the  language  of  a  celebrated  French  phydolo- 
•gifi),  dies  in  detail.  His  external  fun&ions  fucceflively 
ceafe  to  exert  their  action  3  all  his  fenfes  are  fucceflively 
loft,  or  the  ordinary  caufes  of  feufation  pafs  over  them 
without  leaving  their  ufual  imprefiions.  The  fight  be¬ 
comes  obfeure,  and  at  length  the  humours  of  the  eye 
no  longer  tranfmit  the  rays  of  light 3  the  ear  receives 
only  confufed  founds,  and  frequently  before  death,  is 
altogether  infenfible  3  the  fenfe  of  touch ,  in  confequence 
of  the  hardnefs  and  calloufnefs  of  the  cuticle,  and  the 
obliteration  of  many  of  the  fubcutaneous  veflels,  grows 
dull  and  uncertain  3  and  ail  the  parts  depending  on  the 
flcin  (how  marks  of  weaknefs;  the  hair  and  the  beard 
grow  white,  and  a  greater  or  lefs  degree  of  baldnefs 
takes  place  3  odours  are  no  longer  perceived,  or  they 
are  perceived  but  faintly.  The  tafle  ufually  fuivives 
the  red  of  the  fenfes  3  but  that  too,  at  laft,  grows  equally 
obfeure.  The  functions  of  the  brain  partake  of  the 
imbecility  of  the  external  fenfes.  The  imagination  in 
particular  becomes  dull  and  often  depraved  •,  the  memory 
no  longer  retains  thofe  occurrences  which  are  every  day 
taking  place,  though  it  recalls  with  increafed  relifh  and 
delight  thofe  of  pad  times  3  the  judgement  becomes 
weak  and  wavering. 

From  the  univevfal  agency  exerted  by  the  nervous 
fyftem  on  all  the  animal  functions,  we  mud  expeft  that 


fpiration  are  indeed  flower  than  before,  and  the  appetite 
is  in  general  lefs  keen  and  returns  lefs  frequently  5  but 
the  digedive  powers  of  the  gadric  fluids  remain  in  full 
vigour  3  and  even  after  death  has  taken  place,  are  ex¬ 
erted  on  the  coats  of  the  flomach  3  abforption  is  alfo, 
very  a&ive,  and  nutrition,  at  lead  in  many  parts  of  the 
body,  is  diffidently  evident.  At  length,  however,  all 
thefe  fund  ions  lofe  their  powers  3  digedion  languifhes  } 
the  fecretions  no  longer  take  place  3  the  circulation, 
efpecially  in  the  minute  veflels,  becomes  obfeure,  and 
being  deprived  of  the  tonic  powers  by  which  it  was  ^ 
carried  on,  gradually  ceaies  altogether  3  the  heart  no  j$icy,at  Re„ 
longer  propells  the  blood  from  its  ventricles  3  and  the  cherches 
circulation  through  the  lungs  being  thus  arrefled,  thefe  Phyfiol. 
organs  ceafe  to  take  in  air,  make  their  lad  expiration, 
and  thus  the  natural  life  of  man  is  terminated  *.  *368‘ 

Accidental  death  takes  place  in  one  of  the  two  fol-  Accidental 
lowing  ways  3  either  fuddenly,  in  confequence  cf  fome  or  violent 
great  diflurbance  produced  in  the  animal  economy,  a$(kath* 
when  a  man  is  cut  off  by  a  fudden  droke  cf  apoplexy, 
violent  haemorrhage,  afphyxia ,  &cc.  «r  by  dow  and 
gradual  fteps,  in  confequence  of  fome  lefs  violent  but 
llill  fatal  difeafe.  In  the  former  cafe,  it  is  fudden  or 
violent  death  3  in  the  latter  lingering  death. . 

Violent  death  may  take  place  flrit,  either  in  the  brainy 
the  lungs y  or  the  heart  3  but  when  the  a&fon  of  one  of 
thefe  organs  ceafes,  that  of  the  others  foon  terminates. 

The  entire  reflation  of  life  feems,  however,  to  be  more 
fudden  in  the  two  latter  cafes,  and  mod  of  all  in  the 
lad  3  when  the  heart  is  wounded  or  ruptured,  the  ani¬ 
mal  dies  indantly  3  when  the  lungs  are  rendered  inac¬ 
tive  in  confequence  of  fuffocation,  the  animal  may  live 
for  feveral  minutes,  or  for  an  hour  or  two  3  but  when 
the  brain  is  overwhelmed,  he  may  furvive  for  hours  or 
even  days.  Thus  it  fometimes  happens,  in  cafes  of 
apoplexy,  that  the  patient  lies  motionlefs,  fpeechlefs,  and 
quite  infen  Able  to  external  dimuli,  while  the  circula¬ 
tion  and  refpiration  continue,  impeded  indeed,  but  not 
dedroyed,  for  a  confiderable  time,  though  life,  as  ap¬ 
pears  from  the  event,  be  in  a  date  of  irrecoverable  dc- 
clenfion.  We  (hall  prefently  (how  how  thefe  circum- 
dances  have  been  explained. 

The  ufual  flgns  of  approaching  death  are,  a  very 
quick  and  fmall  pulfe,  fcarcely  didinguifnable,  and  com¬ 
monly  intermitting  3  ooldnefs,  and  generally  clammy 
fweats  about  the  extremities  3  a  “  lack  lud re”  eye, 
funk  in  features,  want  of  expreflion  about  the  counte¬ 
nance,  and  a  prominence  of  the  bones  of  the  face,  with  a 
correfpondtng  hollownefs  in^  the  cheeks,  orbits,  and 

cfjpecially 
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Of  Death,  efpecially  at  the  temples.  Tliefe  laft  appearances  con- 

' - -v—  ftitiite  the  marks  of  what  has  been  called  facies  Hippo - 

Si<nr  of  a  crat2cn'  They  are  all  figns  of  a  lofs  of  a&ivity  and 
preaching”  power  in  the  circulating  and  nervous  fyffems.  Under 
denth.  thefe  bodily  circumffances,  the  powers  of  the  mind 
feem  to  decline,  generally  with  an  equal  p3ce  with 
thofe  of  the  body  \  and  when  the  medium  through 
which  the  activity  of  the  foul  is  manifelled  can  no  long¬ 
ed  aft,  we  cannot  expefl  to  find  any  further  traces  even 
of  its  exiftence.  Yet  at  the  period  of  its  reparation, 
we  are  told  of  brilliant  mental  exertions  of  powers  of 
intelleft,  not  equalled  in  the  bed  portion  of  exiftence. 
It  has  not  been  our  fortune  to  fee  fuch  intellectual 
animation.  At  the  moment  of  death,  anxiety  for  thofe 
we  have  loved  will  fometimes  occafion  apparently  dif- 
proportioned  exertions  ;  and  as  they  were  unexpected, 
they  have  been  exaggerated.  But  in  no  inftance  could 
we  ever  deteft  the  activity  of  mind  independent  of  the 
body.  To  this  temporary  prifon  the  foul  is  confined, 
Land.  Med.  till,  by  the  deitruftion  of  the  machine,  its  animating 
DiJl.  vol.  i.  prjncjpje  emancipated,  foaring  probably  in  higher, 
and,  we  truft,  in  more  blifsful,  regions  *. 

Signs  or  A  few  cafes  have  occurred,  in  which  perfons,  who 
criterion  of  were  thought  dead,  have  recovered  from  what  was  real- 
4cat^  a  ^ate  fufpended  animation  ;  and  there  is  reafon  to 

believe,  that  fome  unhapov  beings  have  been  buried 
while  in  this  feemingly  lifelefs  date.  It  becomes,  there¬ 
fore,  a  matter  of  the  highed  importance  to  afeertain, 
with  certainty,  whether  or  not  death  has  actually  taken 
place.  The  ordinary  figns  of  death,  as  enumerated  by 
one  of  the  laleft  writers  on  this  fubjefl,  are  as  follow: 

I.  Th  zfufpenjion  of refpir  at  ion.  2.  The  rigidity  of  the 
limbs.  3.  The  lofs  of  fenfation  and  motion.  4.  The  want 
of  pulfation  in  the  heart  and  arteries.  5.  The  fpontaneous 
difeharge  of  feces .  6.  The  collapfe ,  opacity ,  and  want  of 

lujire  in  the  eyes.  7.  The  coldnefs  of  the  body.  8.  The 
palenefs  or  livid  it y  of  the  countenance.  9.  The  relaxation 
of  the  lower  jaw.  10.  The  regurgitation  of  liquids  to 
the  mouth.  1 1.  The  infenflility  of  the  pituitary  mem¬ 
brane  of  the  nofe.  12.  The  collapfe ,  foftnefs ,  and 
wrinkling  of  the  lips.  13.  The  hollownefs  of  the  temples , 
t  Trains  and  thinnefs  and  contraction  of  the  nofe.  14.  Put  refaction  J. 
Reglement  Mod  ox  thefe  figns  fingly  have  been  drown  to  be  falla- 
les  deces  C10us  \  ?nd  DOne  °f  them,  except  the  lad,  are  to  be  depend- 
part  ii.  ed  on  with  implicit  confidence.  Dr  Davis  recommends 
the  following  mode  of  procedure.  44  As  foon  as  the 
evident  figns  of  life  ceafe,  let  us  place  the  body  in  a 
•warm  or  dry  bed,  give  a  proper  temperature  to  the  air 
of  the  apartment,  and  employ  every  means  for  re- 
ftoring  it  to  life.  If  we  judge,  from  the  nature  of  the 
difeafe  which  preceded  the  death,  that  tliefe  means  are 
ufelefs,  we  may  content  curfelves  with  keeping  the  bo¬ 
dy,  until  its  decompofition  become  manifed  *,  but  let  us 
never  abandon  an  unfortunate  perfon,  who,  perhaps, 
by  perreverance  in  the  proper  means,  may  be  redored  to 
life  :•  diould  he  recover,  he  will  be  a  living  monument 
of  unexpefled  refurre&ion,  and  of  the  unceafing  efforts 
of  humanity.  If  a  perfon  die  of  malignant  fever,  feur- 
vy,  internal  inftammation,  or  any  other  difeafe  which 
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corrupts  the  fluids,  foon  after  death  the  belly  becomes  Of  Death, 
black  and  fvrelled ;  black  or  livid  fpots  appear  on  the  limbs 
and  back,  the  eyes  become  hollow  and  foft,  and  dif¬ 
eharge  a  puriform  fluid  \  the  eyelids  grow  yellow  5  the 
mouth  opens,  becaufe  the  lower  jawT  is  relaxed  y  the  (km 
gets  foft,  the  mufcles  flaccid  ;  and,  laftly,  the  whole 
body  exhales  a  putrid  odour.  All  thefe  phenomena' 
united,  conditute  an  infallible  proof  of  real  death  IHf 

The  changes  which  the  animal  body  undergoes  in  con- 
fequence  of  death,  and  during  putrefaction,  have  bion 
amply  detailed  and  explained  under  Chemistry, 
chap.  xix.  feft.  2. 

In  treating  of  the  general  phenomena  of  life  in  the  Compara*. 
fird  chapter  of  this  article,  we  made  a  few  obfervationsdve,  porti¬ 
on  the  degree  of  vitality  that  appears  in  various  tribes 
of  organized  beings.  There  is  fcarcely  a  more  curious 
part  of  the  phyfiology  of  death  than  the  confideration  of 
the  greater  or  lefs  difficulty  with  which  it  is  produced 
in  different  animals.  Some,  as  the  herring  and  the 
whiting,  die  almod  indantly  on  being  removed  from  the 
fituation  in  which  they  ulually  live.  Some  are  killed 
by  a  flight  blow  on  the  nofe  or  the  neck ;  this  is  the  cafe 
with  the  feal,  the  rat,  the  hare,  and  the  rabbit.  Others 
again  retain  life  with  great  pertinacity.  Among  the 
mammalia,  the  cat  is  proverbial  for  being  difficult  to 
kill  ;  the  floth  has  been  known  to  live  for  above  40 
days  clinging  to  a  pole,  and  entirely  without  food  j  and 
Dr  Sparrman  affures  11s,  that  the  rat  el,  or  honey  weazle 
( viverra  mellivord),  is  fo  hardy  that  it  is  almod  im- 
poffible  to  kill  it  5  the  colonifts  and  Hottentots  both 
affert,  fays  he,  that  it  is  aimed  impoflible  to  kill  this 
creature,  without  giv/ng  it  a  great  number  of  violent 
blows  on  the  nofe  3  and  It  is  remarkable  that  fuch  a 
number  of  hounds  as  are  able  collectively  to  tear  in 
pieces  a  lion  of  moderate  fize,  are  fometirnes  obliged  to 
leave  the  ratel  only  apparently  dead  f .  Some  fifties 
live  for  a  long  time  after  being  removed  from  the  wa- 
ter,  and  even  after  being  gutted  and  cut  in  pieces,  as  the^f' 
carp,  the  founder ,  and  the  eel.  It  is  among  the  reptiles, 
mollufca,  and  zoophytes,  however,  that  we  find  the 
mod  remarkable  indances  of  pertinacity  of  life.  Re¬ 
ferring  the  reader  to  the  article  Krpetolcgy  for  thefe 
in  dances  in  reptiles,  and  to  Helminthology  for  thofe 
in  zoophytes,  we  (hall  here  only  mention  two  among  , 

mollufca.  The  fea  marigold  (acliuia  calendula )  is  de- 
droyed  with  fuch  difficulty,  that  after  drilling  the  holes 
of  the  rock  from  which  they  appear,  with  an  iron  in- 
drument,  they  have  been  known  to  rife  again  in  the 
fame  places,  and  become  as  numerous  as  before  in  the 
courfe  of  a  few  weeks  J.  Snails  whofe  remarkable  \  Hughe?! 
fufpended  animation  we  have  already  recorded,  may  be  Nat.  Hif  . 
crufhed  beneath  the  foot,  and  will  yet  furvive,  and 
pair  the  breaches  in  their  fhelly  covering  j  nay,  they* 
are  capable  of  paflmg  the  ordeal  of  boiling  water,  as 
we  learn  from  the  relation  of  a  lady  who,  wanting  fome 
fnail  (hells  for  a  piece  of  grotto  work,  attempted  to  kill 
the  animals  by  repeatedly  pouring  over  them  boiling 
water  \  but  to  her  horror  and  adonifnment,  (he  obferved 
them  next  day  crawling  about  the  edges  of  the  veffel 
3  U  2  in 


docs. 


(n)  The  work  of  M.  B rubier,  fur  /’ Incertitude  des  Signes  de  la  Abort,  from  which  thefe  remarks  of  Dr  Davis 
appear  chiefly  to  be  taken,  created  fo  much  alarm  in  France,  that  every  body  dreaded  being  buried  alive.  To 
combat  thefe  terrors,  IV£.  Louis,  in  1752  publifhed  his  Lettres  fur  la  Certitude  des  Signes  de  la  Mort ;  in  which  he 
has  very  happily,  and  we  think  fuccefsfully,  refuted  the  arguments  of  Bruhier,  and  has  thereby  relieved  th  minds 
readers  from  one  of  the  mod  dreadful  apprehenfions  that  can  appal  us  on  this  fide  the  grave. 
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Caufes  of 

death. 


in  which  fhe  had  fcalded  them  *.  It  is  in  vain  for  us 
to  attempt  any  explanation  of  thefe  extraordinary  phe¬ 
nomena.  We  mull  refer  them  to  fome  principle  in  the 
animal  economy  which  is  at  prefent  unknown. 

The  remote  caufes  of  death  have  been,  by  Dr  Ontyd, 
arranged  under  12  general  heads,  to  which  he  gives  the 
name  of  clajfcs .  Thefe  we  fhall  enumerate,  with  their 
principal  fubdiviflons. 

I.  Death  arifing  from  the  mechanifm  of  the  body. 

II.  Death  from  the  paftions  of  the  mind. 

i .  Exciting  pajjions  ;  2.  Depr  effing  pc  (Hons. 

III.  Death  from  fupcrabuudance  or  deficiency  of 
heat. 


*  Ontyd 
on  Mortal 
Difeafes. 


373 

How  thefe 
operate. 


I  .  From  fuperabundant  heat ;  2.  From  deficient  heat. 

IV.  Death  from  eleftricity. 

V.  Death  from  noxious  gafes. 

1.  From  hyper  oxygenized  gafes  ;  2.  From  d e  oxyge¬ 
nized  gafes  ;  3.  From  peculiarly Jlimulating gafes. 

VI.  Death  from  poifons. 

1.  Animal  poifons  ;  2.  Vegetable  poifons  ;  3.  Mine¬ 
ral  poifons. 

VII.  Death  from  univerfal  difeafe. 

1.  Fevers;  2.  Febrile  dfeafes  (exanthemata). 
Thefe  feven  claiTes  are  fuppofed  to  produce  death  by 
the  immediate  extinftion  of  the  vital  principle  ;  the  five 
following  are  fuppofed  to  effect  this  by  fuppreffing  the 
aftion  of  fome  vital  organ,  or  by  difordering  the  chain 
of  the  vital  powers  by  deftroying  the  action  of  fome  of 
the  intermediate  links. 

VIII.  Death  from  inflammations, 

I.  Inflammations  of  the  head ;  2.  Of  the  breafl  ; 
3/ Of  the  belly. 

IX.  Death  from  fluxes. 

1 .  Alvine  fiuxes  ;  2.  Hemorrhages. 

X.  Death  from  cachexies. 

I  .  V leers  ;  2.  Atrophies  ;  3.  Debilities  and  Priva¬ 
tions. 

XI.  Death  from  difeafes  of  the  nervous  fyftem. 

I.  Atony  ;  2.  Spafrn. 

XII.  Death  from  difeafes  of  the  fecretory  organs. 

1.  From  altered  aclion  ;  2.  From  altered  frac¬ 
ture  *. 

The  manner  in  which  thefe  caufes  operate  in  termina¬ 
ting  life,  is  thus  ftated  by  the  fame  author. 

The  caufes  of  the  firf  clafs  aft  by  inducing  too  great 
a  rigidity  of  the  folids,  and  by  rendering  them  infenfible 
to  fimuli;  the  neceffary  effefts  of  the  continued  action 
of  the  powers  of  life.  In  death  from  caufes  of  the  fecond 
clafs ,  the  perfon  dies  in  confequence  of  apoplexy ,  fyn- 
cope ,  or  fufifocation,  the  biain,  the  heart,  or  the  lungs 
being  overwhelmed  by  accumulated  blood.  The  caufes 
of  the  third  clafs  aft  in  a  fimilar  manner  with  thofe  of 
the  fecond  •,  that  of  the  fourth  by  fuddenly  extinguish¬ 
ing  the  vital  principle  ;  thofe  of  the  fifth  always  a  61  by 
jnduci ngfififocation.  The  caufes  of  the  fixth  clafs  aft 
in  four  ways  :  1.  By  abolifhing  the  vital  principle  by 
the  violence  of  their  ftimulus  )  2.  By  deftroying  the  ac¬ 
tion  of  the  brain,  the  heart,  or  the  lungs  j  3.  By  pro¬ 
ducing  mortification  of  the  inteftinal  canal  ;  4.  By  fe- 
cretly  and  infenfibly  deftroying  life.  Thofe  of  the  fe - 
venth  clafs  aft  in  fix  ways :  1.  and  2.  As  in  the  laft  \ 
3.  By- local  inflammation)  4.  By  mortification  of  fome 
vital  organ  ;  5.  By  a  change  in  the  organic  ftrufture  of 
the  inteftinal  canal  inducing  a  colliquative  diarrhoea; 
$/JBy  colliquative  fweats  wafting  the  body. 


The  caufes  of  the  eighth  clafs  aft  in  four  ways  :  1.  By  Of  Death. 

inducing  violent  convulfions  ;  2.  As  in  the  two  laft  )  3.  - 1 

By  fupprefling  the  aftion  of  fome  vital  funftion  from  the 
violence  of  the  inflammation  ;  4.  By  mortification.  Ti  e 
ninth  clafs  may  aft  in  five  modes  :  1.  By  fpafm  \  2.  By 
fetal  fyncope ;  3.  By  impeded  aftion  of  fome  vital  organ  5 
4.  By  mortification  or  fphacelus ;  5.  By  wafting  the 
ftrength  in  fruitlcfs  exertions .  The  tenth  clafs  may  aft 
in  no  lefs  than  nine  ways  :  1.  By  the  confumption  of 
fome  vital  organ,  or  deftroying  the  tone  of  the  whole 
body )  2.  By  the  violence  of  the  noxious  ftimulus  ) 

3.  By  fuffocation  \  4.  By  apoplexy  ;  5.  By  fyncope ; 

6.  By  hemorrhage  )  7.  By  colliquative  diarrhoea  ;  8.  By 
mortification  of  fome  organ  5  9.  By  malignant  fever 
from  abforbed  ichorous  matter.  The  caufes  of  the 
eleventh  clafs  aft  only  in  tvro  wTays  :  1 .  By  violent 

fpafm  ;  2.  By  apoplexy.  Thofe  of  the  tvoefth  clafs,  pro¬ 
duce  death  in  three  modes  :  1.  By  the  flow?  effefts  of  the 
noxious  ftimulus  )  2.  By  the  continually  ftimulating  no¬ 
xious  power  alone,  or  by  this  and  the  continual  wafting 
of  the  blood,  to  form  fome  peculiar  fecretion  j  3.  By  im¬ 
peding  or  deftroying  the  funftion  of  a  vital  organ  *.  *  o?t  >1 

Many  of  thefe  modes  of  operation  are  very  ill  defin-p. 
ed,  and  they  may  all  be  reduced  to  about  eight  or  ten, 
or  perhaps  even  fewer. 

Death  has  been  defined  the  feparation  of  the  foul from  Nature  or 
the  body  +  :  the  extinction  of  the  vital priuciplc  ;  the  ex-  death. 
tinCiion  of  the  faculty  of  anf jeering  afimuhts  J,  &c.  Sec.  J  Jolnfm. 
Perhaps  we  cannot  deferibe  it  better  than  by  calling  it {  ®7ityd' 
the  irrecoverable  ceffation  of  all  the  bodily  functions.  By 
this  charafter  we  diftinguilh  it  from  fufpended  anima¬ 
tion  and  lethargy ,  in  which  fome  of  the  funftions  conti¬ 
nue  ;  while  we  acknowledge  the  furvival  of  the  imma¬ 
terial  part  of  our  frame. 

It  has  been  the  general  opinion  among  philofophers, 
both  of  ancient  and  modern  times,  that  death  produces 
only  a  change  of  the  elements  or  principles  ot  the  or¬ 
ganized  body  ;  and  does  not  effect  the  annihilation  of 
any  part.  Modern  chemiftry  has  fully  confiimed  this 
opinion,  and  has  Shown  that  by  putrefaction  the  body  is 
diflolved  into  a  few7  earthy,  falinc,  and  gafeous  produfts, 
all  capable  of  entering  into  new  combinations,  and  thus 
conftituting  a  part  of  future  bodies.  See  Chemistry, 

N°  2572,  *and  Man,  N°  44. 

Of  all  the  writers  on  the  nature  and  phenomena  of 
death,  with  whom  we  are  acquainted,  none  has  treated 
the  fubjeft  with  fuch  accuracy  and  philofophic  method, 
as  Bichat.  With  a  fummary  of  fome  of  the  leading  prin¬ 
ciples  of  this  able  phyfiologift  wTe  fhall  clofe  the  pre¬ 
fent  chapter,  and  thus  terminate  our  physiological  en¬ 
quires.  .  .  .  .  .  375 

We  have  already  mentioned  Bichat’s  divifion  cf  life  Opinions  of - 
into  animal  and  organic:  fee  N°  49.  Proceeding  on 
the  principle  of  this  divifion,  he  conceives  that  the  two 
lives  terminate  in  different  ways,  and  that  one  often  ter¬ 
minates  while  the  other  remains  aftive.  In  the  natural 
death  that  happens  from  old  age,  the  animal  life  gra¬ 
dually  ceafes  in  the  order  we  have  described,  ^367, 
while  the  organic  life  remains.  The  fame  happens  in 
thofe  cafes  of  violent  death  where  life  firft  ceafes  in  the 
brain,  this  organ  being  the  centre  of  animal  life.  In 
other  cafes  of  violent  or  accidental  death,  the  organic 
life  firft  ceafes  in  its  central  organs,  the  heart  or  the 
lungs  ;  but  in  thefe  cafes,  the  animal  life  alfo  is  fpeedily 
fupprelfed. 
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OF  THE  MOST  IMPORTANT  CIRCUMSTANCES 


RESPECTING  THE 

ORGANIC  FUNCTIONS 


■ 

OF  THE 


HUMAN  BODY. 


I.  SENSATION. 

II.  MOTION. 

III.  DIGESTION. 

IV.  ABSORPTION. 

V.  CIRCULATION. 

VI.  RESPIRATION. 

VII.  SECRETION. 

VIII.  REPRODUCTION. 

1.  ORGANS. 

Cerebrum ,  Cerebellum ,  Medul¬ 
la  Oblongata ,  Spinal  mar¬ 
row,  Nerves,  Organs  of 
Senfe. 

Mufcles,  Tendons,  Bones, 
Cartilages,  Ligaments,  and 
Mucous  bags. 

Salivary  glands,  Mouth, 
Teeth,  Gullet,  Stomach 
and  Inteflines,  Liver,  Pan¬ 
creas,  and  Spleen. 

Ladleals,  Lymphatics,  Tho¬ 
racic  dudl,  Mefenteric 
glands,  Lymphatic  glands, 
Skin. 

Heart,  Arteries,  Veins,  and 
Exhalants. 

Noftrils,  Larynx ,  Windpipe, 
Lungs,  and  Diaphragm, 

Salivary  glands,  Liver,  Pan¬ 
creas,  Kidneys,  Tefles, 
Mucous  glands,  Mem¬ 
branes,  &c.  Miliary  glands, 
Brain  ? 

Penis,  Tefticles,  Vefculce 
Seminales,  Proflate  gland, 
Spermatic  veffels  in  Man  ; 
Vulva,  Vagina,  Uterus,  and 
the  Maimnee,  in  Woman. 

2.  FLUIDS. 

Lymphatic  and  Gelatinous 
fluids,  Nervous  fluid  ? 

Gelatinous  fluifl,  Synovia , 
Marrow,  Lymph,  and 
Blood. 

Saliva ,  Gaflric  juice,  Pan¬ 
creatic  juice,  Bile,  Mu¬ 
cus, 

Chyle,  Lymph,  Serous  fluid. 

Blood,  Lymph,  and  various 
exhaled  and  fecreted  fluids. 

Blood  and  Mucus, 

% 

Tears,  Mucus,  Saliva,  Gaf- 
tric  juice,  Pancreatic  juice, 
Bile,  Lymph,  Synovia, 
Fat,  Marrow,  Cerumen, Se¬ 
men,  Urine,  Milk,  Ner¬ 
vous  fluid  ? 

Semen,  Mucous  fluid,  Profta- 
tic  fluid,  Liquor  amnii,  and 
Milk. 

3.  PHENOMENA. 

Senfation,  A£lion  of  external 
bodies  on  Man,  and  Per¬ 
ception  of  thefe  A&ions. 

Contraction,  Dilatation,  Lo¬ 
co-motion,  Progreflion. 

Adlion  of  Man  on  exter¬ 
nal  objedls. 

Maflication,  Deglutition,  Di- 
geflion  in  the  ftomach  and 
inteflines.  Mutual  Ac¬ 
tion  of  Alimentary  fub- 
flances  and  the  Digeflive 
organs. 

Imbibition,  Adlion  of  the 
Lymphatic  veflels  and 
glands  on  the  fluids,  Sepa¬ 
ration  of  noxious  or  ufelefs 
matters,  and  Selection  of 
ufeful  fubftances. 

Contraction,  Dilatation,  Pul- 
fation,  Exhalation,  Nutri¬ 
tion. — Mutual  aClion  be¬ 
tween  t)ie  Blood  and  Cir¬ 
culating  fluids. 

Purification  of  the  fluids,  Re¬ 
newal  of  aCtion,  Animal 
heat,  Mutual  aCtion  be¬ 
tween  the  air  and  the 
animal  folids  and  fluids. 

Separation  of  fluids  ufeful  in 
the  economy,  and  Expul- 
fion  of  noxious  or  ufelefs 
parts. 

Copulation,  Conception,  Par¬ 
turition,  Ldfcation. 

4.  POWERS. 

Senfibility  and  Vital  refin¬ 
ance. 

Irritability,  Contractility,  and 
Vital  refiftance. 

Diffolution,  Aflimilation,  and 
Vital  refiftance. 

Irritability,  Contractility,  Af- 
fimilation,  and  Vital  refin¬ 
ance. 

Elafticity,  Irritability,  Con- 
traClility,  Dilatability,  and 
Vital  refinance. 

As  in  Circulation. 

Various. 

Generative  power. 

5.  RELATIVE  PREDO¬ 
MINANCE. 

Mofl  predominant  in  infan¬ 
cy ;  female fex;  melancho¬ 
lic  temperament ;  hypochon¬ 
driac ,  hysteric ,  and  other 
nervous  affe&ions,  and  in 
warm  climates. 

In  manhood ;  in  the  male 
fex  ;  the  fanguine  tempe¬ 
rament,  and  in  mountain¬ 
ous  countries. 

In  infancy ;  in  the  female 
fex  ;  in  the  fanguine  tem¬ 
perament  ;  in  cold  wea¬ 
ther  and  cold  climates. 

In  childhood ;  in  the  fanguine 
temperament ;  in  warm 
climates  j  and  durin gfleep. 

In  childhood ;  in  the  female 
fex  ,  in  the  fanguine  tem¬ 
perament  ;  in  warm  coun¬ 
tries  \  and  in  febrile  and 
infammatory  affections. 

Much  as  in  Circulation. 

In  middle  age }  various  as  to 
fex  and  temperament ,  in 
warm  climates. 

In  youth ;  in  thofe  of  a  fan¬ 
guine  temperament,  and 
lively  imagination. 

6.  PRINCIPAL  MORBID 
AFFECTIONS. 

Vertigo ,  Coma,  Delirium , 

Infanity. — Pain,  Itching, 
Want  of  feeling ;  Ageuf- 
tia  ;  Tinnitus aurium,Dea£- 
nefs ;  Intolerance  of  light, 
Dyfopia  ;  Caligo ,  Amau - 
rojis , 

Spafm,  Convulfion,  Twitch¬ 
ing,  Paralysis , 

Bulimia ,  Pica ,  Naufea ,  Pla¬ 
ins  ^  Emulation,  Rumina¬ 
tion,  Vomitin  g,  Heartburn, 
Pyrexia ,  Anorexia , 

Glandular  obdrudion,  Ato¬ 
ny  of  lymphatics. 

General  fever,  Palpitation, 
Plethora ,  Inanition,  De¬ 
bility,  Syncope, 

Yawning,  Sighing,  Sobbing, 
Hiccup,  Sneezing,  Cough¬ 
ing,  Anxiety,  Dyfpncea , 
Stertor ,  Afphyxia ,  Dumb- 
nefs. 

Increafed  fecretion,Diminifh- 
ed  fecretion,  Depraved  fe- 
cretion,  Jaundice,  Calcu¬ 
lus,  &c. 

Priapifmus,  Satyriafis,  Nym¬ 
phomania,  Menorrhagia, 
Amenorrhcea,  Impotence, 
Sterility. 
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I.  SENSATION. 

II.  MOT  REPRODUCTION. 

1.  ORGANS. 

Cerebrum ,  Cerebellum ,  Medul¬ 
la  Oblongata ,  Spinal  mar¬ 
row,  Nerves,  Organs  of 
Senfe. 

Mufcles,  lencj^  Tefticles,  Vefculce 
Cartilages ,L^tf/Wj  Proflate  gland, 
Mucous  bags^rmatlc  veflels  in  Man  ; 

fva,  Vagina ,  Uterus ,  and 
|  Mamrnce ,  in  Woman. 

2.  FLUIDS. 

Lymphatic  and  Gelatinous 
fluids,  Nervous  fluid  ? 

Gelatinous  flui^  Mucous  fluid,  Profta- 
Marrow,  Li  fluid,  Liquor  amnii ,  and 

Blood.  ilk. 

3.  PHENOMENA. 

Senfation,  A£lion  of  external 
bodies  on  Man,  and  Per¬ 
ception  of  thefe  A&ions. 

Contraction,  Dijlation,  Conception,  Par- 
co-motion,  tition,  Legation. 

ACtion  of  M's 
nal  obje&s. 

4.  POWERS. 

Senfibility  and  Vital  refift- 
ance. 

Irritability,  Conl^rative  power. 

Vital  refiftanej 

5.  RELATIVE  PREDO¬ 
MINANCE. 

Mod  predominant  in  infan¬ 
cy ;  female  f ex  ;  melancho- 
lic  temperament ;  hypochon¬ 
driac  ^  hysteric ,  and  other 
nervous  affe&ions,  and  in 
warm  climates. 

In  manhood ;  v?uth ;  in  thofe  of  a  fan- 
fex  }  the  fanzine  temperament,  and 
rament,  and  fely  imagination. 
ous  countries. 

6.  PRINCIPAL  MORBID 
AFFECTIONS. 

Vertigo ,  Coma ,  Delirium , 

Infanity. — Pain,  Itching, 
Want  of  feeling}  Ageuf 
tia ;  Tinnitus  aurium ,  Deaf- 
nefs  *,  Intolerance  of  light, 
Dyfopia ;  Caligo ,  Amau- 
rojis . 

Spafm,  Convu Vttbifmus ,  Satyriqfes ,  Nym- 
ing,  P aralysnomania ,  Menorrhagia , 
fnenorrhoea ,  Impotence, 
terility. 
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*  Recher¬ 
che  s,  part  ii. 

art.  r. 
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mencing  in 
tiie  heart. 


Chap.  XVI.  P  H  Y  S  I 

Or  Death.  Ii  Is  to  violent  or  accidental  death  that  Bichat  prin¬ 
cipally  confines  his  difcuffions,  and  in  order  to  determine 
with  precifion  the  phenomena  that  take  place  in  the  three 
fpecies,  he  examines  at  great  length  the  relations  that 
fabfifl  among  the  three  funftions  of  circulation,  refpira- 
tion  and  fenfation,  as  they  are  affected  by  j.he  death  of 
the  heart ,  the  lungs,  or  the  brain .  He  firit  considers 
thofe  cafes  of  fudden  death  that  commence  with  the 
death  of  the  heart  \  then  thofe  originating  in  the  lungs  \ 
and  laflly  thofe  originating  in  the  brain.  He  (hows 
how,  one  of  thefe  functions  ceafing,  the  others  fuccef- 
fively  hop  5  he  points  out  the  mechanifm  by  which  the 
death  of  all  the  parts  follows  that  of  the  organ  firft  af¬ 
fected  y  and  he  determines,  according  to  his  own  prin¬ 
ciples,  the  nature  of  the  feveral  difeafes  by  which  the  life 
of  the  heart,  the  lungs,  or  the  brain,  is  extinguish¬ 
ed 

We  confider  this  as  the  moil  interefling  part  of  his 
valuable  work,  and  it  well  deferves  the  attentive  peru- 
fal  of  every  medical  man.  We  regret  that  we  cannot 
do  more  than  ext  raft  from  it  the  view  given  by  the  au¬ 
thor  of  the  fucceffive  phenomena  produced  by  the  in¬ 
fluence  which  the  death  of  each  of  the  vital  organs  ex¬ 
erts  on  the  general  death  of  the  body. 

P-o'ref-of  Whenever  the  heart  ceafes  to  aft,  fays  Bichat,  gene- 
deathVonv  ra^  death  comes  i  ,  in  the  following  manner.  The  ac¬ 
tion  of  the  brain  ceafes  for  want  of  excitation  ;  and  from 
the  fame  defeft,  the  fenfation,  locomotion  and  fpeech, 
which  immediately  depend  on  the  general  fenforium,  are 
interrupted.  Befides,  for  want  of  the  excitation  of  part 
of  the  blood,  the  organs  of  thefe  funftions  would  ceafe 
to  aft,  even  though  the  brain  were  fuppofed  capable  of 
exerting  on  them  its  ufual  influence.  The  whole  of 
the  animal  life,  then,  is  fuddenly  arrefled.  The  man, 
from  the  moment  that  his  heart  dies,  ceafes  to  exift  with 
refpeft  to  furrounding  objefts. 

The  interruption  of  organic  life,  which  has  commen¬ 
ced  through  the  circulation,  operates  at  the  fame  time 
through  the  refpiration.  The  mechanical  aftions  of  the 
lungs  no  longer  proceed  when  the  brain  ceafes  to  aft, 
fince  on  this  organ  depends  the  aftion  of  the  diaphragm 
and  intercoilal  mufcles.  The  chemical  changes  can  no 
longer  take  place,  when  the  heart  can  neither  receive 
nor  convey  the  materials  neceffary  for  their  developement. 
Iffftiort,  general  death  continues  to  proceed  in  a  gradual 
manner,  by  the  interruption  of  fecretion,  exhalation ,  and 
nutrition .  Thefe  are  the  effects  produced  when  death 
is  the  confequence  of  a  wound  of  the  heart  or  large 
blood-veffels,  a  rupture  of  the  heart,  or  fimilar  accidents  f. 
The  feries  of  phenomena  that  take  place  in  death,  as 
death  com-  commencing  in  the  lungs,  is  different  according  as  the 
mencing  in  mechanical  or  the  chemical  aftion  of  thefe  organs  is  firft 
the  lungs,  arrefted.  I.  In  the  former  cafe,  as  when  death  is  pro¬ 
duced  by  an  ex  ten  five  wound  or  laceration  of  the  dia¬ 
phragm,  by  the  frafture  of  a  great  many  ribs  at  the 
fame  time,  &c.  they  proceed  as  follows:  I.  Ceffation 
of  the  mechanical  aftion  \  2.  Ceffation  of  the  chemical 
phenomena,  for  want  of  the  air  which  fupported  them  , 
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3 .  Ceffation  of  the  brain’s  aftion  for  want  of  the  red  blood  Of  Death, 
by  which  it  was  excited  ;  4.  Interruption  of  animal  life,  ~v~-> 
of  fenfation,  locomotion,  and  fpeech,  from  the  lofs  of  the 
exciting  powers  of  the  brain  and  the  red  blood  on  the 

organs  of  thefe  funftions  ,  5.  Stoppage  of  the  general 
circulation  \  6.  Stoppage  of  the  circulation  in  the  capil¬ 
laries,  of  fecretion,  abiorption,  exhalation,  for  want  of 
the  excitation  exerted  on  their  organs  by  the  red  bicod  y 
7.  Ceffation  of  digeftion,  for  want  of  fecretion,  and 
of  excitation  of  the  digeftive  organs.  II.  When  the 
chemical  aftion  of  the  lungs  is  interrupted,  as  when  an 
animal  is  confined  in  a  vacuu??i ;  in  cafes  of  frangula - 
tion ,  fuffocation ,  drowning ,  &c.  the  phenomena  of  death 
proceed  in  the  following  order:  x.  Interruption  of  the 
chemical  phenomena  ;  2.  Confequent  fufpenfion  of  aftion 
in  the  brain  5  3.  Ceffation  of  fenfation,  voluntary  mo¬ 
tion,  voice,  and  the  mechanical  funftions  of  refpiration  ; 

4.  Stoppage  of  the  heart’s  aftion,  and  of  the  general 

circulation  5  5.  Termination  6f  the  capillary  circulation, 
of  fecretion,  exhalation,  abforption,  and,  by  confequence, 
of  digeftion  5  6.  Ceffation  of  animal  beat,  which,  be¬ 
ing  the  refuit  of  all  the  funftions,  muft  ceafe  when  all.  r, 
thefe  are  terminated  J.  ^'7 Y  9' 

The  phenomena  of  general  death  commencing  in  the  Proprefs  of 
brain  come  on  in  the  following  feries:  1.  Ceffation  ofdeath com- 
the  brain’s  aftion  \  2.  Sudden  interruption  of  fenfation 
and  voluntary  motion  ;  3.  Simultaneous  paralyfis  of  the 
diaphragm,  and  intercoftal  mufcles ;  4.  Interruption  of 
the  mechanical  phenomena  of  refpiration,  and,  by  con¬ 
fequence  of  voice  ;  5.  Ceffation.  of  the  chemical  pheno¬ 
mena  ,  6.  Paffage  of  the  black  blood  into  the  fyfttm  of 
red  blood  5  7.  Impeded  circulation,  from  the  aftion  of 
the  black  blood  on  the  heart  and  arteries,  and  from  the. 
immobility  of  all  the  parts,  efpecially  the  organs  of  the 
cheft  \  8.  Death  of  the  heart,  and  ftoppage  of  the  ge¬ 
neral  circulation  \  9.  Simultaneous  interruption  of  orga¬ 
nic  life,  efpecially  in  the  parts  that  are  ufually  penetrat-  c  j(i  an 
ed  by  red  blood  ;  10.  Abolition  of  animal  heat  §.  ^79  * 

We  have  now  gone  through  the  feries  of  phyfiologi-  Cor,cluficn. 
cal  enquiries,  into  which  we  propofed  to  enter  in  this 
article.  In  forming  an  eftimate  of  the  merit  due  to  our 
labours,  we  requeil  that  our  readers  will  confider  the 
article  as  in  a  great  meafure  fupplemental  to  many  that 
have  preceded  it  in  the  courfe  of  the  prefent  work.  It 
has  been  our  principal  objeft  to  fill  up  blanks  and  {up- 
ply  deficiencies,  efpecially  with  refpeft  to  Comparative 
Phyfology  ;  and  to  form,  w  ith  thofe  preceding  articles 
which  have  a  reference  to  the  animal  economy ,  particu¬ 
larly  Anatomy,  Medicine,  Midwifery,  Chemis¬ 
try,  Man,  one  connc&cd,  ,\i  not  uniform  whole.  The 
difficulty  of  the  talk  we  had  undertaken  will  probably 
be  admitted  as-fome  apology  for  the  imperfeft  execution 
of  it  y  while  the  variety  and  interefling  nature  of  the 
fubjefts  which  we  have  treated,  with  the  numerous  re¬ 
ferences  to  the  moft  refpeft  able  fources  of  information, 
will,  we  truft,  render  this  article  acceptable  both  to  thfcv 
general  and*  the  fcientific  reader. 


EXPLANATION  of  PLATE  CCCCXVIII. 


Fig.  1.  Exhibits  a  view  of  the  exit  from  the  head , 
and  dijlribution  in  the  chef ,  of  the  great  Sympathetic  nerve , 
intended  to  illufrate  the  mutual  relations  between  the 
lead  and  the  principal  organs  of  the  chef  and  bt/ly. 


A.  The  right  parotid  gland  laid  bare. 

B.  The  fubmaxillanj  gland. 

C.  D,  E.  The  digafric  mufcle ,  partly  covered  by 
the  fubmaxillary  gland , ' 
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1\  Part  cf  the  thyroid  gland. 

G,  G.  The  cefopliagus  or  gullet, 

H,  H.  The  wind-pipe  or  trachea. 

II,  III.  IV.  V.  VI.  VII.  The  bodies  of  the  fix  lower 
vertebra  of  the  neck  ,  VIII.  IX.  the  two  firfl  vertebra* 
of  the  back. 

I,  K,  L.  The  heart,  with  part  of  the  pericardium  at¬ 
tached. 

p,  p.  The  arch  of  the  aorta,  drawn  afide. 

q.  The  common  trunk  of  the  right  fubclavian  (#) 
and  right  carotid  (v)  arteries. 

P.  The  vena  cava  from  the  fuftenor  parts }  Q.  Thst 
from  below. 

R,  S,  T.  The  right  lobe  of  the  lungs. 

U,  V.  Part  of  the  left  lohn. 

W,  X,  Z.  Mufcular  parts  of  the  diaphragm. 

a.  The  firfl  cervical  or  great  ganglion ,  from  which 
proceed,  b.  The  trunk  of  the  great  fympathetic  nerve, 
and  c.  The  eighth  pair  of  nerves,  or  par  vagnni. 

d.  The  lower  cervical  ganglion ,  oppofite  the  fifth 
cervical  vertebra . 

e .  The  upper  thoracic  ganglion ,  oppofite  the  firfl 
vertebra  of  the  back. 

f.  The  third  dorfal  ganglion ,  between  the  fecond  and 
third  rib. 

g.  The  accejfory  nerve  of  Willis. 

h .  /,  k ,  /.  Trunks  of  fome  of  the  cervical  nerves. 

m.  The  cardiac  plexus  formed  by  branches  from  the 
fympathetic  nerve. 


n ,  n.  The  par  vagum  running  down  to  the  diaphragm , 
through  which  it  paffes,  unites  with  the  intercojlal, 
forms  various  ganglia ,  and  gives  branches  to  mofl  of  the 
abdominal  vifeera. 

o ,  o.  The  phrenic  nerves  diflributed  to  the  dia¬ 
phragm. 

Fig.  2.  A  feflioivof  the  cuticle  of  the  lilium  chalce- 
donicum ,  to  fhew  the  lymphatic  vejfels ,  much  magnified. 

Fig.  3.  A  fimilar  magnified  view  in  the  onion. 

Fig.  4.  Ditto  in  the  pink. 

Fig.  5.  Reprefents  the  atlantal  extremity  of  the  flow 
lemur  ( lemur  tardigradus ),  to  fhow  the  curious  divi- 
fion  of  the  fubclavian  artery. 

a.  The  fubclavian  artery,  lying  upon  the  fuhfcapu - 
laris  mufcle. 

b .  The  divifion  of  the  artery  into  equal-fized  cylin, 
ders. 

c.  The  ulnar  artery  proceeding  to  divide  in  the  ufual 
manner. 

Fig.  6.  Reprefents  the  facral  extremities  of  the  fame 
animal,  fhowing  a  fimilar  divifion  of  the  inguinal  ar- 
tery. 

a.  The  diaphragm. 

b.  The  defending  aorta, 

c .  c.  The  iliac  arteries. 

d.  The  trunk  of  the  inguinal  artery,  fituated  among 
the  cylinders. 

c.  The  femoral  artery  under  fimilar  circumflances. 

The  annexed  Table  fufficiently  explains  itfelf# 


ERRATA. . 

Page  501.  col.  2.  '  line  23.  from  the  [top,  for  the  circulation,  read,  the  lefier  circulation.  N°.  360.  for  chryfolites, 
read,  chryfalids. 
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Abforption,  26,  1 84 

organs  of,  185 

by  la&eals,  &c,  186 

by  the  veins,  187 

by  the  fkin,  188 


of  the  lowefl  dalles  of  ani¬ 


mals,  190 

of  the  ants,  191 

theory  of,  192 

relations  of,  203 

Accidental  colours,  principal  phenome¬ 
na  of,  100 


Air,  quantity  of,  received  and  emitted 

during  refpi ration,  223 

afeertained  changes  on,  226 

volume  of,  fenfibly  diminifhed,  227 
changes  on,  by  the  refpiration 

of  inferior  animals,  23  2 

by  vegetation,  233 

AUmeon's  opinions  refpedling  man,  29 
Anatomy,  relation  of,  to  phyfiology,  6 
Anaxagoras's  phyfiological  opinions,  30 
Aviw,fi(ion}  fafpended?  of  fome  animals,  363 


Appetite  for  food,  N^iyo 

Arijlotle's  phyfiological  opinions,  34 

Arrangements  in  phyfiology,  17 — 22 

remarks  on,  24 

Arteries,  action  of,  20  2 

diftribution  of,  in  the  limbs  of 
flow-moving  animals,  214 

AJfimilaticn  a  chemical  procefs,  262 

power  of,  limited,  264 

Azote,  doubts  refpecting  its  lofs  by  re¬ 
fpiration,  23  1 

B. 

Barclay's  ideas  of  vitality,  73 

principles  of  mufcular  mo¬ 
tion,  130 

Bats  fuppofed  to  poflefs  a  fixth  fenfe,  104 
Bichat's  phyfiological  arrangement,  21,  49 
divifion  of  life,  49 

obfervations  on  death,  375 

Bile,  ufe$  of,  273 

Blood,  how  acted  on  by  the  veflcls,  217 

changes  on  by  refpiration,  235 

Boerhaave's  fyflem,  42 

Bqflock's  explanation  of  the  modern 

theory  of  refpiration,  238 


Bojlock's  defence  of  ditto,  N°240 

objections  to  Mr  Ellis’s  opinions,  242 

C. 

Carbonic  acid  gas  generated  during 

refpiration,  229 

Cellular  membrane,  aflion  of,  271 

Chemijls,  phyfiology  of,  37 

ChemiJlnj ,  relation  of,  to  phyfiology,  7 

Chyle,  properties  of,  178 

firfl  formed  in  the  pyloric  por¬ 
tion  of  the  flomach,  165 

Chjlification  explained,  177 

Chymification,  explained,  1 59 

Cir dilation,  ch.  vii.  26,  N°  59 

difeovery  of,  40 

organs  of, 
proofs  of, 

in  the  human  adulL 
in  the  human  foetus, 
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in  cruftacea, 
none  in  plants, 
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Circulation ,  none  in  fome  animals,  N°  21 1 
relations  of,  with  fenfation,  212 
with  motion,  213 
digeftion,  215 
abTorption,2i6 

Climbing,  nature  and  mechanifm  of, 

explained,  142 

Cullen's  phyfiological  fyftem,  47 

Cuvier's  arrangement,  20 

idea  of  life,  70 

D. 

Darwin's  fyftem,  48 

hypothefis  of  the  retrograde 
aftion  of  lymphatics,  189 

Death ,  ch.  xvi. 

natural,  gradual  approach  of,  367 

violent  or  accidental,  368 

figns  of,  369 

cnterions  of,  370 

caufes  of,  372 

nature  of,  374 

Deglutition  explained,  1 57 

Democritus ,  opinions  of,  3 1 

Des  Cartes's  phyfiological  opinions,  39 

Digejlion ,  ch.  v.  N°  2 6,  58 

differences  of,  154 

fteps  of,  155 — 160 

various  theories  of,  172 

relations  between  it  and  fen¬ 
fation,  1 8 1 

relations  of,  with  motion,  182 

y  morbid  affe&ions  of,  1 83 

Diflenjhn  an  exciting  caufe  of  irritabi¬ 
lity,  1 1 9 

Dreaming ,  352 

Dumas's  arrangement,  19 

opinion  of  the  ufes  of  the 
fpleen,  275 

Eh 

Egg ,  progreflive  changes  of,  during  in¬ 
cubation,  326 

Ellis's  obj’e&ions  to  the  modern  theory 

of  refpiration,  239 

opinion  refpefting  refpiration,  241 

defence  of  ditto,  243 

Empedocles,  opinions  of,  30 

Excretion ,  ch.  xi.  N°  26 

organs  of,  281 

by  the  inteftines,  282 

by  the  kidneys,  284 

by  the  fkin,  286 

Experiment ,  a  mean  of  .improving 

phyfiology,  1 6 

<Eyes  of  cruftacea  and  infefls  defcribed,  98 

F. 

Fecundation,  313 

Fecundity  ef  animals,  comparative, 

Note  (l)  324 

Feeling.  See  Touch. 

univerfality  of,  81 

Fermentation  not  the  caufe  of  digef- 

tion,  1 

Fcrriar's  arguments  againft  the  vital 

principle,  71 
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Flying  explained,  N°  143 

Food  firft  diffolved  in  the  cardiac  por¬ 
tion  of  the  ftemach,  1 64 

comparative  folubility  of,  1  71 

paffage  of,  through  the  inteftines,  1 80 
Functions  of  living  beings,  37 

G. 

Galen's  phyfiological  opinions,  36 

Galloping  explained,  141 

Galvanifm  an  exciting  caufe  of  irrita¬ 
bility,  11S 

Gajlric  juice,  a&ion  of,  173 

Generation  31  i 

effence  of,  313 

gemmiparous,  314 

oviparous,  321 

viviparous,  3  23 

theories  of,  336 

relations  of,  343 

Girtanner's  hypothefis  refpe&ing  irri¬ 
tability,  1 26 

Goodwin's  opinions  refpe&ing  life,  67 

Gough's  explanation  of  ventriloquifm,  252 

H. 

Haller,  opinions  and  difcoveries  of,  46 

opinion  of  the  caufe  of  irritabi- 
lity,  1 23 

Harvey's  merits  difcuffed,  40 

Hearing,  fenfe  of,  93 

organs  of,  94 

comparative  phyfiology  of,  96 
Heart,  action  of,  201 

Heat  not  the  foie  caufe  of  digeftion,  173 
animal,  246 

Herophilus ,  opinions  of,  35 

Hibernation  of  mammalia,  336 

of  birds,  337 

of  reptiles,  358 

of  fifhes,  3  $9 

of  infers,  360 

of  man,  361 

of  plants,  364 

phenomena  of,  362 

Hippocrates,  phyfiology  of,  3  2 

Hoffman's  phyfiological  opinions,  44 

Home's  difcoveries  refpe&ing  the  action 

of  the  ftomach,  161 

experiments  on  the  ufe  of  the 
fpleen,  276 

Huf eland's  idea  of  life,  68 

Humboldt's  idea  of  life,  69 

hypothefis  refpe&ing  irri¬ 
tability,  127 

Hunter's,  John,  opinions  en  the  life  of 

the  blood,  66 


Impregnation,  mode  of,  3 1 8 

Infalivation  explained,  13 

InfeEis,  want  of  circulation  in, 

how  fupplied,  209 

Integumation,  ch.  xii,  N-°  26 

ides  of,  as  defence,  290 
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Integuments  ufeful  by  their  hardnefs,  N°29 1 
by  their  external 
covering,  292 

by  their  effluvia,  293 

by  their  colour,  294 

change  of  295 

Irritability,  ch.  iii.  N°  26 

general  phenomena  of,  iri 

definition  of,  112 

different  acceptation  of  the 
term,  113 

flimuli  exciting,  114 

caufes  of,  opinions  refpe£ling,  1  21 
chemical  do&rines  of,  1 25 

laws  of,  128 

K. 

Kidneys ,  action  of,  284 

Leaping,  nature  and  mechanifm  of,  ex¬ 
plained,  138 

Life ,  general  idea  of,  26,  5 1 

effects  of,  53 

caufe  of,  64 

duration  ofj  63- 

comparative  pertinacity  of,  371 

Light,  effeft  of,  on  the  lyftem,  J02 

abfence  of,  fuppofed  to  favour 
obefity,  103 

Liver,  aflion  of,  272 

Locomotion,  ufes  of,  148 

Lymphatics,  retrograde  a&ion  of,  1 89 

M. 

MnJHcation  explained,  135 

Mechanijls,  opinions  of,  43 

Motion,  ch.  iv.  N°  26,  37  - 

organs  of,  1 29 

principles  of,  130 

progreffive,  of  animals,  131 

relations  of,  with  fenfation,  149 
vegetable,  147 

Mufcles,  motion  of,  afflfts  circulation,  204 

N. 

Nervous  fyftem,  -75 

fluid,  theory  of,  no 

energy  and  exciting  caufe  of 
irritability,  j  1 6 

Nicho l/on's  account  of  a  ventriloquift,  231 
Nutrition ,  ch.  ix.  N°  26 

nature  of,  260 

not  performed  by  nerves,  263 

of  infe&s  and  zoophytes,  264 

O. 

Observation  a  mean  of  improving  phy- 

fiology,  .  I4 

Odours,  nature  of,  little  underftood,  91 

Orgam%ed  beings  compared  with  in¬ 
organic  matter,  3I 

Orniihorinchus,  the  conne&ing  link 
between  quadrupeds 
and  birds,  1 68~ 

Oxygen  of  the  air  diminilhed  during 

refpiration,  228 

P- 
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Paffions,  violent,  exciting  caufes  of  ir¬ 
ritability,  N°  120 

P  erfpiration ,  quantity  of,  287 

compofition  of,  288 

relations  of,  289 

Physiology ,  definition  and  objeft  of,  I 
divifions  of,  2 

hiftorical,  3 

philofophical,  4 

pra&ical,  5 

relations  of,  to  anatomy,  6 
to  chemiftry,  7 

to  mechanical  philofophy,  8 
to  metaphyfics,  9 

to  natural  hiftory,  10 

importance  and  utility  of,  1 1 
methods  of  ftudying,  1 2 

means  of  improving,  13 — 16 
application  of,  to  zoology,  23 
tabular  outline  of,  26 

hiftory  of,  its  utility,  27 

Plato's  phyliological  opinions,  33 

Pulmonic  organs  of  circulation,  196 

Putridity  not  the  caufe  of  digeftion,  176 

Pythagoras's  opinions  refpe&ing  man,  28 

R. 

Relations  of  fenfation,  149,  181,  212,  257 
of  motion,  149,  182,  213,258, 
283 

of  digeftion,  1 81,  215,  259,  277, 
283 
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Phytolacca  PHYTOLACCA,  Pokeweed,  cr  American  Night - 
!l  Jhade ,  a  genus  of  plants  belonging  to  the  decandria  clafs. 
See  Botany  Index. 

PHYTOLOGY,  a  difcoutfe  concerning  the  growth, 
kind,  and  virtues  of  plants.  See  Botany,  and  Mate¬ 
ria  Medica. 

PHYTON,  a  general  of  the  people  of  Rhegium  againfl 
Dionyfius,  the  tyrant  of  Sicily.  He  was  taken  by  the 
enemy,  and  tortured,  and  his  fon  was  thrown  into  the 
fea.  See  Syracuse. 

PI  A  mater,  a  thin  membrane  which  covers  the  brain 
and  is  in  immediate  contaCt  with  it.  See  Anatomy  Index. 

PI  ABA,  in  Ichthyology ,  is  a  fmall  frefti-  water  fiffi 
caught  in  all  the  rivers  and  brooks  in  the  Brafils,  and 
in  lome  other  parts  in  America.  It  is  about  the  iize  of 
the  common  minow. 

PIABUCU,in  Ichthyology ,  is  an  American  fifh,  eaten 
in  many  places  by  the  natives.  It  is  faid  to  be  fo  ravenous, 
and  greedy  of  blood,  that  if  a  perfon  go  into  the  water 
with  a  wound  in  any  part  of  his  body,  the  piabucu  will 
make  up  to  it  to  fuck  the  blood.  It  feldom  exceeds  four 
inches,  in  length. 

PIACENZA  is  a  city  of  Italy,  in  the  duchy  of 
Parma,  in  E.  Long.  10.  25.  N.  Lat.  45.  It  is  a  large 
handfome  city,  whole  name  is  derived  by  fome  from  its 
pleafant  filiation,  in  a  fruitful  plain,  on  the  Via  A£mi- 
lia,  about  half  a  mile  from  the  Po.  It  is  the  fee  of  a 
biihop  fuffragan  of  Bologna,  and  has  a  univerfity,  but 
of  no  great  fame.  It  is  defended  by  a  wall  and  a 
ffrong  citadel,  and  is  reckoned  about  three  miles  in  cir¬ 
cumference,  fo  that  it  is  fome  what  bigger  than  Parma. 
The  houfes  are  low,  but  well  built ;  the  great  ftreet 
called  the  Stradone  is  in  a  diredf  line  and  of  equal 
breadth,  with  a  foot-way  fenced  with  pods  on  each  fide 
like  London,  and  is  about  3000  feet  long.  The  houfes 
are  generally  built  of  brick,  and  fome  of  them  are  pret¬ 
tily  painted.  The  cathedral  is  an  old  ftru&ure,  but 
well  adorned  within.  The  duke  of  Parma,  who  is  fo- 
vereign  of  Piacenza,  has  a  palace  in  the  city  built  by 
Vignola.  There  are  many  excellent  paintings  in  this  place. 
There  are  two  chapels  painted,  one  with  the  hiftory  of 
St  Catharine,  and  the  other  with  a  pidfure  of  Chrift,  as 
alfo  the  altar  of  the  church  of  St  Auguftin,  all  by  Por- 
denone.  In  the  fame  church  there  is  a  fine  pidfure  of 
the  bleffed  virgin,  St  Peter,  and  St  Paul,  by  Paolo  Ve- 
ronefe.  At  the  Capuchins  there  is' a  Francis  by  Guer- 
cino.  There  is  a  fountain  faid  to  have  been  eredfed 
here  by  Julius  Ccefar,  and  the  equeftrian  ffatues  of  the 
famous  general  Alexander  I.  duke  of  Parma  and  Pla¬ 
centia,  and  of  his  fon  Ranuccio,  both  in  the  great 
fquare.  In  the  palace  of  Scotti,  there  are  a  great  many 
fine  pi&ures  by  Lanfranco,  who  had  been  a  page  in 
their  family,  and  among  the  reft  the  rape  of  Helen,  the 
taking  of  Troy,  the  bleffed  virgin, 'and  St  Francis.  The 
trade  of  this  city  confifts  chiefly  in  their  cheefe,  as  at 
Parma,  thefe  cities  being  furrounded  with  the  richeft 
pafture  grounds  in  Italy  5  though  the  greateft  part  of 
what  is  called  Parmefan  cheefe  is  made  in  the  duchy 
of  Milan,  and  particularly  at  Lodi.  See  Parmefan 
Cheese . — Without  the  walls,  which  are  waftied  by  the 
filers  Trebbia  and  Po,  there  is  a  large  feminary  or 
college,  magnificently  eredled  by  Cardinal  Alberoni,  a 
native  of  this  city,  but  confiderably  hurt  by  the  modern 
Goths  in  the  laft  w?ar.  Towards  the  north  of  the  city 
Vol.  XVI.  Part  II. 
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is  the  mouth  of  the  river  Trebbia,  famous  for  the  vidlory  Piano  Fcite* 
which  Hannibal  obtained  over  the  Romans.  "^  y 

PIANO  Forte,  or  Forte  Piano,  is  a  mufical  in- 
ftrument,  which  is  too  well  known  to  require  any  de¬ 
tailed  defcription.  We  fhall  here,  however,  notice 
fome  of  its  peculiarities.  The  voice,  it  has  been  ob- 
ferved,  is  the  original  mufical  inftrument  *,  of  this  all 
other  inftruments  are  to  be  confidered  but  as  imitations  j 
and  it  is  remarkable  with  what  promptitude,  as  well  as 
accuracy,  the  voice  of  man  obeys  the  impulfe  of  the 
heart.  Even  a  coarfe  ear  is  hurt  by  an  error  in  its 
tone,  amounting  to  what  is  called  a  comma  ;  and  a  li¬ 
mited  voice  can  execute  melodies  which  include  1 2 
notes,  or  an  o&ave  and  a  fifth.  Between  thefe  extremes 
the  motioi\of  the  glottis  does  not  amount  to  one-twelfth 
of  an  inch,  which  muft  therefore  be  divided  by  the  moil 
ordinary  finger  into  more  than  1000  parts.  All  this 
too,  without  any  feeming  effort  of  thought,  is  done  in 
an  inftant,  and  repeated  with  rapidity,  without  miftak- 
ing  one  of  the  divifions. 

The  great  objeCl  in  the  conftruCHon  of  mufical  in¬ 
ftruments  is,  to  bring  them  as  near  as  poftible  to  exprefj 
the  founds  produced  by  the  human  voice:  the  violin, 
however,  and  a  few  of  the  fimple  wind  inftruments,  are 
the  only  ones  found  fully  to  exprefs  thefe  momentary 
gradations  of  fentiment,  and  thofe  tender  and  delicate 
emotions  with  which  the  heart  is  agitated.  For  the 
purpofe  of  removing  this  defeCI  of  harmonic  inftruments, 
the  fwell  was  added  to  the  organ.  Similar  improve¬ 
ments  were  alfo  attempted  on  other  inftruments  of  the 
fame  kind,  and  in  the  fame  way.  The  harpfichord  was 
ftiut  up  like  the  fwell  organ,  and  was  opened  by  means 
of  pedals,  when  the  performer  wiihed  to-  enforce  the 
found.  But  as  this  w-as  found  not  to  fucceed  well, 
other  methods  were  tried,  and  in  particular  unifons 
were  added  to  each  note,  wrhich  were  brought  on,  ei¬ 
ther  by  means  of  pedals,  or  by  another  fet  of  keys  j 
and  in  this  way  the  power  of  the  harpfichord  was  great¬ 
ly  improved.  Among  all  the  keyed  inftruments,  the 
Englifh  piano  forte  feems  to  merit  the  preference,  on 
account  of  the  fuperior  force  of  tone,  adequate  fweet- 
nefs,  and  great  variety  of  voice,  of  w  hich,  by  the  inge¬ 
nuity  of  Britifti  artifts,  it  has  now  become  fufceptible. 

It  has  been  called  a  national  inftrument,  becaufe  it  is 
faid  to  be  an  Englifh  contrivance,  the  invention  of  the 
celebrated  poet,  Mafon.  Mr  Mafon  had  feen  fome  at¬ 
tempts  that  w*ere  made  by  the  Germans  to  make  keyed 
dulcimers,  which  wTere  in  fome  meafure  fufceptible  of 
the^  forte  and  piano  ;  but  as  they  were  all  conftru&ed  on 
one  principle,  and  required  a  particular  touch  of  the 
finger,  which  was  of  difficult  acquifition,  and  which 
fpoiled  it  for  harpfichord  pra&ice  \  as  they  weie  alfo 
deficient  in  delicacy  and  juftnefs  *,  and  as  the  performer 
wras  by  no  means  certain  of  producing  the  very  ftrength 
of  found  intended,  Mr  Mafon  removed  all  thofe  imper¬ 
fections,  by  detaching  the  mallet  entirely  from  the  key, 
and  giving  them  only  a  momentary  connexion.  It  is 
by  this  improvement  that  the  Englifh  piano  forte  is  di- 
ftinguifiied  from  all  others.  Mr  Mafon’s  general  prin¬ 
ciple  may  be  fully  underftoed  by  the  following  defciip- 
tion.  In  the  figure  on  Plate  CCCCXVIII.  the  parts 
are  reprefented  in  their  ftate  of  inaCtion.  The  key 
ABK  turns,  as  ufual,  on  the  round  edge  of  the  bar  B, 
and  a  pm  b.  driven  into  the  bar,  keeps  it  in  its  olact. 
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Piano  Forte.  The  dot  F  represents  a  fe£lion  of  the  firing.  ED  i-s 
1 — 7* - -  the  mallet,  having  a  hinge  of  vellum,  by  which  it  is  at¬ 

tached  to  the  upper  furface  of  the  bar  E.  At  the  other 
end  is  the  head  D,  of  wood,  covered  with  fome  folds  of 
prepared  leather.  The  mallet  lies  in  the  pofition  repre- 
'  fented  in  the  figure,  Its  lower  end  refling  on  a  cufluon- 

bar  K,  which  lies  horizontally  under  the  wThole  rowr  of 
mallets.  The  key  AR  has  a  pin  C,  tipt  with  a  bit  of 
the  foftefl  cork  or  bucklkin.  This  reaches  to  within 
•5~th  of  an  inch  of  the  fhank  of  the  mallet,  but  mull  not 


touch  it.  The  diflance  is  about  -yd  or  -Jth  of  the 
length  of  the  fhank.  When  the  end  A  of  the  key  is 
prefled  down  on  the  fluffing  (twro  or  three  thick neffes 
of  the  mofl  elaflic  wroollen  liif)  it  raifes  the  mallet,  by 
means  of  the  pin  C,  to  the  horizontal  pofition  E  d ,  with¬ 
in  -g-th  or  T~th  of  an  inch  of  the  wire  F  \  but  it  cannot 
be  fo  much  preffed  down  as  to  make  the  mallet  touch 
the  wire.  At  the  fame  time  that  the  key  raifes  the 
mallet  by  means  of  the  pin  C,  it  alfo  lifts  off  the  damper 
G  (a  bit  of  fpunge)  from  the  wire.  This  damper  is 
fixed  on  the  end  of  a  little  wTooden  pin  Gt^,  connected 
with  the  lever  g  H,'  wrhich  has  a  vellum  hinge  at  H. 
This  motion  of  the  damper  is  caufed  by  the  pin  I,  w  hich 
'is  fixed  into  the  key  near  to  R.  Thefe  pieces  are  fo  ad- 
jufled,  that  the  firll  touch  of  the  key  lifts  the  damper, 
and,  immediately  after,  the  pin  C  adls  on  the  fhank  of 
the  mallet.  As  it  a£ls  fo  near  to  its  centre  of  motion, 
it  caufes  the  head  I)  to  move  brifkly  through  a  conflder- 
able  arch  D  d.  Being  made  extremely  moveable,  and 
very  light,  it  is  thus  tojfed  beyond  the  hoiizontal  pofi¬ 
tion  E  d ,  and  it  flrikes  the  wire  F,  which  is  nowr  at  li¬ 
berty  to  vibrate  up  and  down,  by  the  previous  removal 
of  the  damper  G.  Having  m?de  its  flroke,  the  mallet 
falls  down  again,  and  refls  on  the  foft  fubflpnce  on  the 
pin  C.  It  is  of  effential  importance  that  this  mallet  be 
extremely  light.  Were  it  heavy,  it  wTould  have  fo 
much  force,  after  rebounding  from  the  wire,  that  it 
would  rebound  from  the  pin  C,  and  again  flrike  the 
wire.  For  it  will  be  recollected,  that  the  key  is,  at  this 
time,  down,  and  the  pin  C  raifed  as  high  as  poflible,  fo 
that  there  is  very  little  room  for  this  rebound.  Leflfen- 
ing  the  momentum  of  the  mallet  by  making  it  very 
light,  making  the  cufhion  on  the  top  of  the  pin  C  very 
foft,  and  great  precifion  in  the  fhape  and  figure  of  all 
the  parts,  are.  the  only  fecurities  againfl  the  difagreeable 
rattling  wrhich  thefe  rebounds  would  occaflon.  In  re- 
fpe£l  to  the  folidity  and  precifion  of  wrorkmanfhip,  the 
Britifh  inflruments  are  unrivalled,  and  vafl  numbers  of 
them  have  beenjfent  to  all  parts  of  the  continent. 

As  the  blow  of  fo  light  a  mallet  cannot  bring  much 
found  from  a  wire,  it  has  alwrays  been  found  neceffary 
to  have  two  firings  for  each  note.  Another  circum- 
ilance  contributes  to  enfeeble  the  found.  The  mecha- 
nifm  neceffary  for  producing  it  makes  italmofl  impoffible 
to  give  any  confiderable  extent  to  the  belly  or  found 
board  of  the  inflrument.  There  is  feldom  any  more  of 
it  than  what  occupies  the  fpace  between  the  tuning  pins 
and  the  bridge.  This  is  the  more  to  be  regretted,  be- 
caufe  the  baffes  are  commonly  covered  firings,  that  they 
may  be  of  a  moderate  length.  The  bafs  notes  are  alfo 
of  brafs,  which  has  a  confideratly  lower  tone  than  a 
Reel  wire  of  the  fame  diameter  and  tenfion.  Yet  even 
this  fubflitution  for  Reel  in  the  bafs  firings  is  not  enough. 
The  highell  of  them  are  much  too  Rack,  and  the  low^efl 
ones  rnufl  be  loaded,  to  comgenfate  fci  >vant  of  length. 


This  greatly  diminifties  the  fullnefs,  and  Rill  more  the  r’iano  Forte,, 
mellow’nefs  and  diflindlnefs  of  the  tone,  and  frequently  Piaftus. 
makes  the  very  lowefl  notes  hardly  appreciable.  This 
inequality  of  tone  about  the  middle  of  the  inflrument  is 
fomewhat  diminifhed  by  conilruCling  the  inflrument 
with  two  bridges  \  one  for  the  Reel,  and  the  other  for 
the  brafs  wires.  But  Rill  the  bafs  notes  are  very  much 
inferior  to  the  treble. 

PIASTUS,  a  native  of  Poland,  w’as  originally  a 
wheelwright  and  the  fon  of  Coflifco,  a  citizen  of  Cruf- 
witz.  He  flouriflied  in  the  year  830,  when  on  the 
extinction  of  the  family  of  Popiel  great  difputes  arofe 
about  his  fuccefior,  and  CracowT  wras  affli&ed  with  a  fe- 
vere  famine.  During  this  extremity,  when  the  people 
were  dropping  down  in  the  flreets,  two  angels  in  human  Mod,  Um<v. 
forms,  as  the  llory  is  fold,  took  up  their  reiidence  with  Hiflory, 
PiaRus,  who  was  celebrated  for  his  piety  and  extenflve  v0*’  xxx* 
charity.  lie  had  nothing  left  but  a  final!  calk  of  theP  ^3  *  " 
common  liquor  of  the  country,  and  this  he  prefented  to 
his  newr  gueRs,  who,  charmed  with  his  hofpitality, 
promifed  him  the  crown  of  Poland.  The  faith  of  Pia¬ 
Rus  »was  equal  to  his  other  virtues :  he  implicitly  be¬ 
lieved  the  word  of  his  gueRs,  and  piouily  followed  their 
direClions  in  every  particular.  He  wras  ordered  to  dis¬ 
tribute  the  liquor  out  of  his  little  cafk  to  the  multitude: 
he  did  fo,  and  found  that  it  was  inexhauflible.  The 
people  w'ere  afloniflied  ;  all  cried  out,  u  A  miracle  !” 
and  the  eledlors  determined  to  chufe  a  perlon  in  whofe 
favour  Heaven  had  fo  vifrbly  declared  :  PiaRus  was 
accordingly  taken  from  his  Rrop,  and  raifed  to  the  ducal 
dignity. 

Such  is  the  relation  of  the  canon  of  Cracow,  w  hich 
differs  in  many  particulars  from  the  account  given  by 
Guagnini,  and  feveral  other  hiflorians.  According  to 
them,  PiaRus  had  prepared  a  fnrall  collation,  to  enter¬ 
tain  fome  friends  who  w  ere  alfembled  at  the  birth  of  a 
child.  Two  pilgrims,  Paul  and  John,  afterwards  mur¬ 
dered  at  Rome,  came  about  this  time  to  Cracowr.  They 
begged  charity  at  the  door  of  the  eleClion-hall,  and  w  ere 
rudely  repulfed  }  upon  w'hich  they  Rumbled  on  the  houfe 
of  PiaRus,  and  wfere  kindly  received.  The  miracle  wre 
have  mentioned  w^as  wTrought  by  them  *,  and  the  two 
pilgrims,  and  not  angels,  were  the  inflruments  of  the 
elevation  of  the  hofpitable  wheelwright.  Though  we 
pay  but  little  regard  to  the  marvellous  means  by  which 
PiaRus  afeended  the  ducal  throne  of  Poland,  it  would 
be  prefumptuous  entirely  to  omit  a  faCl  attefled  by  all 
the  waiters  upon  this  fubjeCl :  it  was  proper,  therefore, 
to  take  notice  of  it,  and  wTe  leave  the  refl  to  the  reader’s 
judgement. 

Being  now  raifed  to  the  fupreme  dignity,  he  was  not 
intoxicated  with  his  profperity.  His  natural  charity, 
benevolence,  and  fweetnefs  of  difpofition,  remained : 
nothing  w^as  altered  but  his  powxr  of  doing  good.  He 
W7as  truly  called  the  father  of  his  people  :  the  injured 
never  returned  unredrelfed,  nor  merit  unrewarded. 

PiaRus  wiped  the  tear  from  the  eyes  of  the  widow  $ 
and  wras  himfelf  the  guardian  of  the  orphan,  and  the 
general  patron  of  the  poor  and  diflrefled.  His  excel¬ 
lent  inclinations  ferved  him  in  the  room  of  great  abi¬ 
lities  ;  and  the  happinefs  that  his  people  enjoyed  made 
them  forget  that  their  prince  wTas  not  born  a  Aatefmen 
and  a  wrarrior.  Several  intefline  commotions  arofe  du- 
rirg  his  adminiflration,  all  which  lie  quelled  by  the 
mildnefs  and  clemency  of  his  nature  :  his  nobility  were 

ashamed 
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fiaftus  aftiamed  of  rebelling  againft  a  fove reign  who  devoted 
.11  his  whole  life  to  render  his  people  happy.  He  remo- 
,  i  Pica‘  i  ved  the  court  from  Crufwitz,  a  city  which  he  deleft- 
ed,  becaufe  it  was  the  feene  of  Popiel’s  crimes  and  tra¬ 
gical  end,  and  fixed  his  refidence  at  Gnefna,  where  he 
died  beloved,  efteemed,  and  even  adored  by  his  fubjeCts. 

It  is  in  njemory  of  this  excellent  prince,  that  all  the 
natives  of  Poland,  who  have  been  lince  promoted  to  the 
ducal  or  regal  dignity,  were  called  Piaftes,  in  contradi- 
ftinCtion  to  the  foreigners. 

Piaftus  affociated  his  fon  Ziemovitus  with  him  in  the 
government  before  his  death  ;  a  circumftance  of  much 
benefit  to  the  people. 

PIAZZA,  in  Building ,  popularly  called  piache ,  an 
Italian  name  for  a  portico,  or  covered  walk,  fupported 
by  arches. 

The  word  literally  fignifies  a  broad  open  place  or 
Square  \  whence  it  alfo  became  applied  to  the  walks  or 
porticoes  around  them. 

*2f*yh  PIBROCH,  fays  Dr  Beattie  *  is  a  fpecies  of  tune 
peculiar  I  think,  to  the  Highlands  and  Weftern  hies 
p.  422.  of  Scotland.  It  is  performed  on  a  bagpipe,  and  differs 

note.  totally  from  all  other  mufic.  Its  rythm  is  fo  irregular, 

and  its  notes,  efpecially  in  the  quick  movement,  fo  mix¬ 
ed  and  huddled  together,  that  a  ftranger  finds  it  almoft 
impoffible  to  reconcile  his  ear  to  it,  fo  as  to  perceive 
its  modulation.  Some  of  thefe  pibrochs,  being  intend, 
ed  to  reprefent  a  battle,  begin  with  a  grave  motion  re- 
fembling  a  march,  then  gradually  quicken  into  the  on- 
fet  run  off  with  noify  confufion  and  turbulent  rapidity, 
to  imitate  the  conflict  and  purfuit  5  then  fwrell  into  a 
few  flourishes  of  triumphant  joy  ;  and  perhaps  clofe  with 
the  wild  and  flow"  wailings  of  a  funeral  proceftion. 

PICA.  See  Corvus,  Ornithology  Index . 

Pica  Marina .  See  HiEMATorus,  and  Alca,  Orni¬ 
thology  Index . 

Pica,  in  Medicine ,  a  depravation  of  appetite,  which 
makes  the  patient  long  for  what  is  unfit  for  food,  or 
incapable  of  nourifhing  •,  as  chalk,  allies,  coals,  plafter- 
lime,  &c.  See  Medicine  Index . 

Pica,  or  pye ,  had  formerly  the  fame  fenfe  as  ordi¬ 
nal,  meaning  a  table  or  directory,  pointing  out  the 
order  in  which  the  devotional  fervices  appointed  for 
different  occafions  were  to  be  performed.  According¬ 
ly  we  are  told  it  is  derived  from  7n ,  a  contra Ction  of 
nv6i%,  a  table  ;  and  by  others  from  l it  era  picata ,  a  great 
black  letter  at  the  beginning  of  fome  new  order  in  the 
prayer.  The  term  was  ufed  in  a  fimilar  fenfe  by  offi¬ 
cers  of  civil  courts,  who  called  their  kalendars  or  al¬ 
phabetical  catalogues  directing  to  the  names  and  things 
contained  in  the  rolls  and  records  of  their  courts  the 
pyes. 

Pica,  or Picus,  John,  prince  of  Mirandola  and  Concordia, 
was  born  in  the  year  1463,  under  the  pontificate  of  Pius  II. 
He  was  the  youngeft  fon  of  John  Francis  of  Mirandola, 
and  Julia,  a  lady  of  the  noble  family  of  Boiard.  Some 
of  the  credulous  hiflorians  of  the  time  have  related,  that 
nt  his  birth  a  globe  of  fire  was  feen  to  reft  upon  his  mo¬ 
ther’s  bed,  portending,  fay  they,  by  its  fhape  the  per¬ 
fection  of  his  genius,  and  by  its  element,  the  celeftial 
turn  of  his  mind.  As  foon  as  he  was  capable  of  receiv¬ 
ing  inftruCtion,  he  was  placed  by  his  mother’s  care 
under  the  moft  able  mafters,  and  very  early  diftinguifh- 
ed  himfelf  by  the  vigour  of  his  application,  and  the 
flrength  of  his  memory  3  of  which  fuch  prodigies  are 
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related  as  would  be  very  difficult  to  credit,  were  wre  not 
allured  by  fome  modern  inflances,  of  the  perfection  to  " 
which  that  faculty  may  be  carried.  At  the  age  of 
fourteen  he  was  fent  by  his  mother’s  direction,  who  was 
defirous  that  he  ftiould  aftume  the  clerical  functions,  to 
Bologna,  at  that  time  the  principal  refort  of  thole  who 
ftudied  the  pontifical  lawn  After  fpending  twro  years 
there,  he  became  difgufted  with  this  purfuit,  although 
fuch  was  his  induftry,  even  at  that  early  age,  that  he  com¬ 
piled  an  epitome  of  the  pontifical  epifties  or  decretals. 
His  difpofition,  however,  Strongly  led  him  to  the  purfuit 
of  philofophy,  with  an  eager  curiofity  to  penetrate  the 
fecrets  of  nature  and  fcience  :  with  this  view"  he  travel¬ 
led  over  Italy  and  France,  vifited  the  moft  celebrated 
fchools  of  each,  and  ftudied  under  the  moft  famous 
teachers  of  both  countries.  After  feven  years  fpent  in 
this  courfe  of  inftruCtion,  and  at  the  age  of  twenty- 
three,  he  went  to  Rome,  and,  after  the  falhion  of  the 
fcholars  of  that  time,  brought  himfelf  into  notice  by 
publicly  propofing  literary  queftions  for  deputation. 
This  lort  of  challenge  was  very  common  in  that  age, 
and,  when  printing  was  fcarcely  praCtifed,  and  the  name 
of  a  man  of  learning  lefs  rapidly  extended  than  it  is 
now",  wras  almoft  the  only  method  that  a  perfon  of  fu- 
perior  attainments  had  to  make  himfelf  known.  Mi¬ 
randola  propofed  900  queftions,  or  as  they  were  called 
conclujiones,  in  dialectics,  mathematics,  natural  philofo¬ 
phy,  and  divinity,  drawn  not  only  from  the  ftores  of  the 
Latin  and  Greek,  but  from  the  myfteries  of  the  He¬ 
brews  and  the  arcana  of  the  Chaldeans  and  Arabians. 

In  addition  to  the  endlefs  topics  of  metaphyfics,  theo¬ 
logy,  and  the  ordinary  fubjeCts  of  deputation,  into 
which  he  entered  very  profoundly,  the  conclufloncs  in¬ 
volved  the  ancient  and  obfeure  philofophy  of  Pythago¬ 
ras,  Trifmegiftus,  and  Orpheus  \  the  doCtrines  of  the 
Cabala,  or  myftic  interpretation  of  tbe  facred  writings, 
according  to  the  Hebrews,  taught  by  Origen  and  Hi- 
larius  j  the  extent,  ufes,  and  learning  of  natural  magic, 
which  was  vindicated  from  the  vulgar  reproach  of  im¬ 
piety  and  necromancy.  Seventy-twTo  new  phyfical  and 
metaphyfical  dogmata  of  the  author’s  invention  were 
likewufe  propofed  and  defended.  Thefe  propofitions, 
according  to  the  oftentatious  praCtice  on  thefe  occafions, 
wrere  fixed  in  the  moft  public  places  in  Rome,  and  the 
propofer  engaged  to  defray  the  expences  of  any  one 
who  ftiould  come  from  a  distance  for  the  purpofe  of  dis¬ 
puting  wTith  him.  This  challenge  did  not  bring  for¬ 
ward  any  difputants,  but  expofed  Mirandola  to  much 
envy  and  jealoufy,  particularly  from  the  profeffors  of 
fcience  at  Rome,  who  felt  the  reflection  that  would  be 
caft  upon  their  credit  by  their  declining  a  competition 
w"hich  they  durft  not  encounter.  Unable  to  injure  his 
fame  as  a  Scholar,  they  made  a  much  more  dangerous  at¬ 
tack  upon  the  foundnefs  of  his  faith  5  thirteen  queftions 
were  feleCted,  which  wTere  charged  with  the  terrible 
fufpiciort  of  herefy  and  conterffpt  of  the  ordinances  of 
the  church  \  a  fufpicion  very  readily  liftened  to  by  the 
church  when  direCted  againft  great  learning,  which  the 
increafmg  influence  of  philofophy  and  letters  began  to 
make  her  watch  with  extreme  jealoufy.  Mirandola  re¬ 
pelled  this  attack  by  publishing  his  Apologia,  or  De¬ 
fence  of  the  accufed  Propofitions  5  which  if  he  did  not 
effectually  cle^r  awray  the  fufpicions  he  had  incurred, 
tended  to  confirm  his  enemies  in  their  dread  of  his  learn¬ 
ing  and  powers }  and  it  muft  be  owmed  that,  overlook- 
3X2  ing  , 
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mg  the  misapplication  cf  talents  to  fuch  fubjefts,  the  him  in  all  places  where  Plato’s  opinions  depart  from  Pica, 

Apologia  exhibits  a  command  of  profound  and  Well  di-  thofe  of  Chrift,  that  the  doelrines  of  a  gentile  and  a' - /""" 

gelled  learning  and  keen  argument,  truly  altonilhing  at  heathen  are  not  entitled  to  the  leaft  weight  compared 

the  age  of  twenty-three.  This  work,  and. the  difeuf-  with  the  reafonings  of  the  Chriftian  theologifts,  “and 

lions  it  contained  of  certain  delicate  points,  added  to  particularly  the  irrefragable  arguments  of  the  angelic 

fome  hints  of  the  limit  of  pontifical  controul  in  matters  doctor  St  Thomas  of  Aquino.” 

of  faith,  were  fo  difagreeable  to  Pope  Innocent  VIII.  The  firft  fruit  of  Mirandola’s  devotion  to  facred  iite- 
that  he  interdi&ed  the  reading  both  of  the  Apology  and  rature  was  the  Heptaplus,  or  Comment  upon  the  Six 
the  difputed  queftions.  The  love  of  glory,  however,  Days  of  the  firft  Chapter  of  Genefis,  which  was  written 

was  not  Mirandola’s  only  paffion :  his  youth,  fplendid  in  1491.  Two  years  afterwards  he  publilhed  a  treatife 

accompli fhments,  and  the  graces  ofhisperfon,  for  which  in  ten  chapters,  de  Efite  et  Uno  ;  the  objedl  of  which 

he  is  faid  to  have  been  remarkable,  attracted  the  ad-  was  to  reconcile  the  do£lrines  of  Plato  and  Ariftotle, 

miration  and  carefles  of  many  diftinguiihed  Roman  and  to  demonflrate  that  the  difputes  of  their  refpe&ive 
ladies,  who  united  the  love  of  letters  to  that  of  pleafure,  followers  originated  in  a  mifconception  of  the  opinions 
a  tafle  very  common  among!!  the  Italian  ladies  of  that  of  thefe  philofophers  relative  to  the  E?is  and  Unum ,  at 
age.  The  young  philosopher  yielded  to  the  force  of  that  time  a  Subject  of  mighty  ft  rife  among  the  learned, 
thefe  allurements,  or  rather,  according  to  the  account  This  treatife  was  held  in  high  effeem  by  both  Tides.  It 
of  his  nephew,  and  biographer,  Francifco  of  Mirandola,  was  the  laft  work  of  confequence  that  the  author  lived 
eagerly  followed  the  bent  of  his  difpofition,  naturally  in-  to  complete  •,  but  he  had  laid  the  plan  of  a  vaft  and 
c lined  to  obey  the  attradlions  of  beauty.  comprehensive  work,  which  his  early  death  prevented 

But  this  life  of  pleafure,  however  fuitable  to  his  con-  the  execution  of.  This  was  no  lefs  than  to  confound 
dition  and  inclinations,  was  of  a  (liort  continuance.  Ir-  the  feven  Enemies  of  the  Chriftian  church,  by  examining 
ritated  by  the  reftlefs  perfections  of  his  enemies,  and  and  refuting  all  their  errors.  In  the  profecution  of  this 
obliged  perpetually  to  defend  himfelf  again!!  the  impu-  defign,  he  had  compofed  and  perfe&ed  before  his  death 
tation  of  herefy,  the  moft  formidable  calumny  which  in  twelve  books  again!!  aftrology,  the  molt  popular  and 
that  age  any  man  could  have  to  contend  with,  he  de-  the  moft  pernicious  fuperftition  which  then  infefted  the 
tached  himfelf  from  vicious  pleafures,  and  regulated  his  world.  Paulus  Jovius,  bifhop  of  Nocera,  has  left  a 
manner  of  life  by  rigidly  obferving  the  laws  of  abfti-  teftimony  to  the  merits  of  this  work,  which  is  above  all 
nence  impofed  by  Chriftianity  j  for  being  a  firm  adher-  other  encomiums  : — “  In  this  excellent  though  unfinilh- 
ent  to  the  Chriftian  do6lrinc$,  the  charge  of  infidelity  ed  work,  Mirandola  attacked  the  aftrologers  with  fuch 
and  the  vigilance  of  his  enemies  made  him  the  more  fo-  erudition  and  keennefs,  and  fo  ably  expofed  the  abfurdi- 
licitous 
them. 

ldarnmg,  iwwu  vu  iuvh  ui  >  \.j  mui  11  Will  Willing  .  fy 

eminent  fcholars  from  all  parts  of  Italy  came  to  vifit  This  great  defign,  as  well  as  many  others  which  Mi-^^t  y-f* 
him  for  converfation  or  inftrudlion.  As  a  proof  of  the  randola  had  formed,  particularly  that  of  a  more  com-  p.  91. 

fincerity  of  his  reformation,  he  committed  to  the  flames  plete  effay  towards  reconciling  the'  opinions  of  Plato  and 
five  books  of  elegiac  poetry  which  he  had  compofed  on  Ariftotle,  was  fvuftrated  by  his  death.  From  the  time 
the  fubjeft  of  his  amours,  together  with  numerous  pieces  that  he  left  Rome,  which  was  foon  after  the  publica- 
in  Tufcan  verfc,  which  had  been  addrefled  to  his  various  tion  of  the  Apologia,  Mirandola  generally  refided  ei- 
miftrefies.  There  is  perhaps  reafon  to  lament  that  the  zeal  ther  at  Ferrara  or  at  Florence.  The  friendftiip  of  the 
of  a  new  convert  would  not  be  Satisfied  without  this  facri-  prince  of  Ferrara  and  its  vicinity  to  his  paternal  feat 

fice.  It  muft,  however,  be  confidered  that  the  fpiiit  of  re-  attra&ed  him  to  the  former  place  j  but  Florence  was 

iigion  at  that  period  exacled  many  Sacrifices  from  the  pro-  the  moft  agreeable  to  him,  on  account  of  the  fociety  of 
feftbrs  of  Chriftianity,  which  the  lenient  temper  of  thefe  literary  men  which  it  afforded,  and  particularly  of  Po/1- 
times  does  not  call  for.  An  example  of  this  fe  verity  is  to  turn  and  Loren%o  de  Medici ’,  with  whom  he  entertained 
be  met  with  amongft  the  works  that  ilill  remain  of  Miran-  a  clofe  friendfhip.  Befides  thefe  two  illuftrious  men,  his 
dola  j  at  the  end  of  which,  in  the  folio  edition  publiftied  fociety  was  'cultivated  by  other  eminent  fcholars,  among 
by  his  nephew,  we  find  a  learned  and.  entertaining  com-  whom  was  the  learned  and  unfortunate  Hieronymus  Sa- 

ment,  in  the  Italian  language,  upon  a  compofition  of  his  vanarola,  and  Hermolaus  Barbarus  :  Petrus  Crinitus, 

friend  Girolamo  Benivieni,  entitled  U?ia  Can%ona  de  the  pupil  of  Politian  f,  mentions  him  as  excelling  all  his  \  p.  Crini- 
Atnorefecundo  la  niente  et  epeuione  de'  P/atonict\u A  pocti-  companions  in  the  erudition  and  eloquence  of  his  con -tusdeho-. 

cal  treatife  upon  love,  explaining  the  doHrines  of  the  verfalion.  The  fame  author  has  left  us  an  account 
Platonifts.”  The  author,  Girolamo,  informs  the  reader,  Pica’s  laborious  ftudies;  for  when  Politian  had  exprefted  v/c<  r<* 
in  a  fhort  preface,  that  he  had  determined  to  fupprefs  in  his  prefence  high  admiration  of  his  great  genius  and  &,  Jib.  ii. 
this  poem  and  comment  out  of  regard  to  his- friend’s  learning,  Mirandola  with  Angular  modefty  anfwered^c.  2. 
charaHer  and  his  own  ;  deeming  it  unbecoming  a  pro-  that  he  deferved  no  praife  but  for  his  affiduous  applica- 
feffor  of  Chriftianity,  in  treating  of  celeftial  and  divine  tion— “  Gratulandum  potius,  intelligite,  affiduis  vigiliis 
love,  “  to  treat  of  it  as  a  Plat  cruft  and  not  as  a  Chrift-  atque  lucubrationibus,  quam  noftro  ingenio  plauden- 
Un^”  but  that  having  lent  it  to  fome  of  his  friends  for  dum  f .”  *  IB.lib.n* 

their  perufal,  an  imperfeft  and  erroneous  copy  was  His  library  likewife  is  celebrated  by  the  fame  writer, c*  2. 
printed,  which  obliged  him,  but  not  till  after  the  death  and  is  faid  by  Francifco  de  Mirandola  to  have  coft  7 000 
of  Mirandola,  to  publifh  it  correftly  \  and  he  takes  care  pieces  of  gold.  His  accomplifhments  were  not  confined 
to  allege,  in  excufe  for  himfelf,  that  he  has  apprized  the  to  fubjeHs  of  abftrufe  literature  \  in  his  youth  he  was 
reader  of  his  plan  by  the  title  of  the.  poem,  and  warned  much  attached  to  mufic,  in  which  he  acquired  fuch  fkill, 

that 


to  guard  agamft  the  appearance  of  difobeymg 
Becoming  from  this  time  wholly  devoted  to 
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ty  and  vanity  of  the  ^whole  art  of  divination,  that  he 
Seems  to  have  deterred  the  pro feffors  of  the  occult 

#  Patti. 
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Pica,  that  fome  of  his  melodies  were  publicly  received,  and 
■'-'held  in  great  efteem.  It  might  alfo  be  concluded,  from 
an  anecdote  related  by  Petrus  Crinitus,  that  he  was  not 
unacquainted  with  phyfic  \  for  according  to  that  author, 
»  when  Ilermolaus  Barbarus  was  feized  at  Rome  with  a 
dangerous  fever,  Mirandola  fent  him  from  Florence  a 
medicine  prepared  by  himfelf.  No  man  ever  teftified  a 
more  fmcere  devotion  for  learning  and  philofophy,  to 
the  contempt  of  all  other  qualifications,  than  the  Prince 
of  Mirandola.  He  po defied  a  very  large  eftate,  which 
he  bellowed  almofl  entirely  upon  works  of  charity,  ex¬ 
cept  what  was  fpent  in  collecting  books,  and  entertain¬ 
ing  and  providing  for  literary  men.'  At  length,  how¬ 
ever,  about  three  years  before  his  death,  he  made  over 
te  his  nephew  Francifco  his  principality  and  pofifefiTons 
in  Mirandola,  and  obtained  a  confirmation  of  the  grant 
from  Maximilian,  the  Roman  emperor,  to  whom  that 
principality  was  fubjeCl.  He  referved  to  himfelf  only 
enough  to  purchafe  a  fmall  eftate  near  Ferrara,  where 
he  fpent  the  remainder  of  his  life,  except  when  he  re- 
fided  at  Florence,  in  elegant  and  learned  retirement. 
His  mother,  under  whofe  care  he  received  his  education, 
had  deftined  him  for  the  church  ;  and  he  was  often 
urged  by  his  friends  to  embrace  the  facred  profeflion, 
with  the  certainty  of  the  higheft  honours  and  emolu¬ 
ments  :  but  nothing  could  induce  him  to  quit  the  life 
that  he  had  chofen.  He  died  of  a  fever  at  Florence,  in 
the  year  1494,  in  the  31ft  year  of  his  age,  on  the  fame 
day  that  Charles  IX.  of  France  entered  that  'city 
on  his  famous  expedition  into  Italy.  That  monarch, 
hearing  of  Mirandola’s  illnefs,  as  he  approached  the 
city,  fent  two  of  his  own  phyficians  to  his  aftiftance  ; 
but  in  fpite  of  their  aid,  the  violence  of  his  diforder  put 
an  end  to  his  exiftence  in  13  days. 

With  refpeCt  to  the  works  of  this  author,  fomething 
has  already  been  faid,  and  little  more  remains  to  be  ob- 
ferved.  The  Conclujiones  afford  a  very  complete  fpeci- 
men  of  the  learning  of  the  age,  and  of  what  were  deem¬ 
ed  the  moft  valuable  purpofes  to  which  learning  could 
be  applied.  However  ufelefs  and  unprofitable  thefe  pur¬ 
pofes  may  appear  to  us,  it  will  not  be  denied  by  any 
one,  who  has  the  curiofity  to  look  through  the  Conclu - 
fiones ,  that  the  mafs  of  learning,  which  muft  have  been 
pofiefied  by  the  propofer  of  them,  is  prodigious  ;  when 
it  is  recolledted  that,  at  the  time  he  propofed  them,  he 
wras  no  more  than  23  years  of  age.  For  there  is  not  the 
leaft  reafon  to  fuppofe,  that  a  perfon  whofe  w7orks  prove 
him  to  have  been  a  man  of  profound  learning,  and  who, 
in  an  age  and  nation  diftinguifhed  by  fome  of  the  bright- 
efl  fcholars  that  ever  appeared,  was  ranked  by  their  own 
judgement  amongft  the  firft,  fhould  have  challenged  the 
difcufhon  of  any  of  the  propofed  fubje&s,  without  being 
well  provided  with  the  knowledge  neceffary  for  fuch  a 
debate.  The  manner  in  wThich  the  queftions  wTere  pro¬ 
pounded  leave  little  room  to  doubt  that  the  author  was 
deeply  verfed  in  the  refpe&ive  fubje&s  of  them  5  and 
the  Apology  for  the  accufed  propofitions,  particularly 
thofe  de  Solute  Origenis  and  de  Magid  atque  Cabala ,  dis¬ 
cover  familiarity  with  the  writings  of  the  Fathers,  as 


w'ell  as  with  the  Greek  and  Hebrew  daffies,  and  a  faei;  Po¬ 
lity  of  language  and  argument  that  could  not  be  acquired  "  ~  ^ 
at  that  age  without  extraordinary  powers  of  mind.  It 
would  be  wrorth  while  to  tranferibe  the  whole  of  this  cu*- 
rious  piece  for  the  amufement  of  fuch  of  our  readers  as 
may  not  have  accefs  to  the  original,  but  our  limits  do 
not  admit  of  it. 

It  is  curious  to  obferve  how  greatly  the  hidden  growth 
of  learning  outflripped  that  of  folid  fciencc.  No  age, 
perhaps,  was  ever  lo  remarkable  for  the  learning  w  hich 
it  produced  as  the  period  from  the  middle  of  the  15th 
century  to  the  beginning  of  the  1 6th  ;  yet,  except  the 
ineftimable  obligations  wre  owe  to  the  learned  men  of 
that  time  for  their  editions  of  the  claffics,  later  ages  have 
been  little  benefited  by  their  works,  which  are  either 
loft  or  negle<fted,  and  even  the  fciences  they  treated  of 
exploded  and  ridiculed.  School-divinity  and  metaphy- 
fics,  though  the  moft  attended  to,  w7ere  not  the  only 
ftudies  in  wThich  the  vaft  erudition  of  that  age  was 
wrafted.  The  myfterious  doffrines  of  the  Cabala  formed 
a  favourite  ftudy  of  fome  of  the  moft  learned  fcholars. 

The  propofition  wdiich  laid  Pica  open  to  the  indignation 
of  the  church,  was  that  in  which  he  afferted  the  ortho¬ 
doxy  of  Origen  *,  for  Origen,  no  twdth  handing  his  meri¬ 
torious  labours  in  the  caufe  of  Chriftianity,  his  daring 
zeal  and  felf-martyrdom,  and  notwithftanding  the  de¬ 
fence  of  Eufebius,  wTas  configned  by  the  fentence  of  the 
church  to  inevitable  damnation,  on  account  of  his  errors* 
in  the  myfteries  of  the  faith.  To  queftion  his  perdition, 
therefore,  wTas  to  deny  that  the  church  wras  the  interpre¬ 
ter  of  the  divine  intentions.  The  defence  of  this  part  of 
the  Conclujiones  is  wnitten  with  a  boldnefs  that  could 
hardly  be  expected  from  an  Italian  of  the  15th  century. 

But  the  hardieft  of  thefe  propofitions  w^as  that  in  which 
it  is  afiferted,  that  faith  is  not  in  a  man’s  own  power. 

In  defending  this  and  the  other  propofitions,  which  were 
taxed  with  herefy,  Pica  probably  relied  lefs  on  the  fpi- 
rit  and  ability  of  his  juftification,  than  on  his  owrn  high 
rank  and  ftation,  together  with  the  countenance  and 
protection  of  his  powerful  friends,  particularly  the  Me¬ 
dici,  whofe  liberality  of  fentiment  in  regard  to  religious 
points  wras  fo  notorious,  that  even  Leo  X.  has  been  di- 
reCtly  charged,  not  only  with  herefy,  but  infidelity  *  Milner's 

By  the  Cabala,  a  term  at  this  time  generally  mifap-  Church  **** 
prehended,  wras  underftood  fometimes  a  fpecies  of  divine  vop  ;v>’ 
magic  operating  by  the  agency  of  good  fpirits,  as  magic 
commonly  fo  called  was  fuppofed  to  do  by  that  of  evil 
beings ;  but  the  true  definition  of  it,  as  received  by  the* 
beft  of  its  profeffors,  is  given  by  Reuchlinus  (a),  in  his 
trealife  addrefied  to  Lorenzo  de  Medici,  Diviner  Revela j 
t  ion  is  ad falutiferam  Dei  et  fonnarum  feparatarum  con- 
templationem  traditee  fymholica  receptio , — a  fymbolic  ac¬ 
ceptation  of  the  Mofaic  hiftory  (for  that  is  meant  by  di- 
vina  revelatio )  wThich  produced  a  pure  and  perfeft  ac¬ 
quaintance  with  the  nature  of  the  divinity  and  of  fpirits ; 
and  according  to  the  opinions  of  fome,  which  feem  to  be 
revived  by  the  modern  Swedenborgians,  this  knowledge; 
when  fublimed  to  the  higheft  per^eCIion  it  was  capable 
of,  and  accompanied  -with  perfeCt  purity,  was  believed 

to 


(A)  I  his  treatife,  which  contains  the  whole  learning  upon  a  fubjeCi;  once  held  in  the  higheft  veneration  by  men 
of  learning,  is  very  curious,  and  is  to  be  found  in  the  folio  edition  of  Mirandola’s  works,  publiihed  at  Bal'd,. 
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to  raife  the  mind  to  an  abfolute  familiarity  with  good 
angels,  by  whofe  aftlftance  the  pofteffors  of  the  cabalic 
fecrets  were  enabled  to  do  miraculous  tilings.  This  art 
was  derived  from  the  rabbinical  doctors,  who  were  at 
firft  called  Thalmudifls  \  and,  about  the  middle  of  the 
15th  century,  according  to  Pica  de  Mirandola  f,  its 
profefiors  were  denominated  Cabalici,  Cabalcei*  or  Ca- 
baliftae,  according  to  their  different  degrees  of  perfec¬ 
tion  :  they  afterwards,  however,  departed  from  their 
matters  the  Thalmudifts  \  the  latter,  according  to  Reuch- 
linus,  being  chiefly  intent  upon  the  law  and  the  expla¬ 
nation  of  it,  while  the  former,  paying  lefs  regard  to 
•what  concerned  human  affairs,  aimed  chiefly  at  elevation 
of  mind  and  thought.  The  ideas  and  doctrines  of  the 
Cabalifts  feem  to  have  been  well  known  to  Milton,  and 
perhaps  fuggeited  fome  paffages  in  Paradife  Lolt.  In 
Reuchlinus’s  Expofition  of  their  myfteries  there  is  a  cu¬ 
rious  paffage  deferibing  the  fpeech  of  tlie  Deity  to  the 
heavenly  fpirits  after  the  fall  of  Adam,  with  the  future 
profpeft  of  redemption  by  the  incarnation  of  the  Mef- 
iiah,  wThom  the  Cabalifts  recognifed  in  the  chara&er  of 
a  celeftial  Adam  (b)  ;  and,  among  the  books  relating 
to  thefe  do£lrines,  which  are  faid  to  be  loft,  mention  is 
■made  of  Liber  Bellorum  Domini .  The  myfteries  of  the 
Pythagorean  philofophy,  wThich,  according  to  Philolaus 
apud  Reuchlinum,  fprung  from  the  fame  fource,  were 
alfo  fludied  and  taught  with  great  fervency  during  this 
period.  Mirandola  and  Paulus  Riccius  were  the  fir  ft 
who  explained  the  Cabaliftic  myfteries  in  Latin,  and  the 
former,  in  his  Apology  j  has  employed  much  labour  and 
learning  in  defending  them,  as  well  as  the  fcience  of  na¬ 
tural  magic,  from  the  vulgar  idea  that  necromancy  w7as 
at  the  bottom  of  them.  His  writings,  however,  upon 
that  fubje£t  were  few,  and  tve  do  not  know  whether  they 
ftil!  exift }  but  it  may  be  colle£led  from  the  following 
propofition  in  his  Conclujiones ,  and  fome  others  of  a  fimi- 
lar  nature,  that  he,  like  all  the  fcholars  of  his  time,  had 
bellowed  much  attention  upon  this  ufelefs  learning  : 
“  Qui  feierit  quid  fit  denarius  in  Arithmetica  formali,  et 
cognoverit  natura  primi  numeri  fphaerici,  feiet  fecretum 
quinquaginta  portarum  intelligentiae  et  magni  jobeloei,  et 
millefimoe  generationis,  et  regnum  omnium  feculorum.” 
Thofe  who  are  well  acquainted  with  the  tenets  of  the 
modern  millenarians  will  be  able  to  tell  whether  there 
be  any  connexion  between  them  and  the  allufions  in 
the  concluding  part  of  this  propofition. 

Magic  alfo  entered  deeply  into  the  learning  of  this 
era.  This  comprifes  twTo  diftin£f  fciences,  that  of  natu¬ 
ral  magic,  and  that  of  dsemonology  :  the  firft  w7as  con¬ 
cerned  only  in  the  properties  of  numbers  and  figures, 
and  fome  of  the  more  hidden  properties  of  nature.  This 
•knowledge  enabled  its  pofteiTors  to  produce  many  effects 
from  natural  caufes,  which,  when  fcience  Was  lefs  diffu¬ 
sed  than  at  prefent,  appeared  to  be  the  effect  of  fome- 
thing  fuperior  to  the  common  limits  of  human  powTer. 
Albertus,  commonly  called  Magnus,  the  friend  and  tu¬ 
tor  of  Roger  Bacon,  wTas  the  moll  celebrated  of  thole 
who  excelled  in  this  fort  of  knowledge.  This  fcience 
has  been  produ&ive  of  many  admirable  difeoveries  in  ma¬ 


thematics  and  chemiftry.  Magic,  in  its  common  figni-  Pira. 

fication,  or  necromancy,  rvas  alfo  eagerly  fludied  at  this 

time,  as  appears  from  Cornelius  Agrippa’s  ftrange  w^ork 

upon  that  fubje£l  j  and  wre  may  judge  of  the  efiimation 

in  which  it  was  held,  by  the  confeflion  that  writer 

makes  in  his  book  De  vanitate  omnium  Scientiarum ,  that 

while  he  profeffed  that  fcience,  he  derived  more  credit 

and  profit  from  it,  than  from  any  other  ufe  he  ever 

could  make  of  his  learning.  The  firft  mailer  in  this 

way  wras  faid  to  be  *  Solomon,  whofe  magic  ring  and  *  Crtnfa 

glafs  are  frill  famous  in  eaftern  daemonology.  **V*ny^ 

But  the  moft  dangerous,  the  moft  popular,  and  the 
moft  pernicious  delufion  rvlilch  the  darknefs  of  the  pre¬ 
ceding  ages  had  entailed  upon  mankind,  was  aftrology, 
which  will  perhaps  never  be  utterly  exterminated  from 
the  minds  of  the  vulgar,  but  which  then  poffeffed  all 
ranks.  When  thefe  confiderations  are  taken  into  the 
account,  it  mull  be  looked  upon  as  no  defpicable  appli¬ 
cation  of  learning  and  talents,  to  have  expofed  the  fal¬ 
lacy  and  abfurdity  of  this  delufion  ^  and  when  W’e  recoi¬ 
led!  the  great  learning  and  credit  of  fome  of  its  uphold¬ 
ers,  among  whom  our  countryman  Roger  Bacon  was  the 
moft  efteemed  *,  the  almoft  univerfal  belief  entertained 
of  it,  and  the  few  lights  which  mankind  then  pofleffed, 
as  to  the  real  and  conftant  laws  obeyed  by  the  celeftial 
bodies  5  it  cannot  be  denied  that  the  twelve  books  writ¬ 
ten  by  Mirandola  againft  aftrology,  the  eftedl  of  which, 
in  opening  men’s  eyes  upon  that  fubje&  is  teftified  by  a 
refpe&able  cotemporary  author,  were  the  work  of  a  ve¬ 
ry  fuperior  and  enlightened  mind.  When  we  congratu¬ 
late  ourfelves  upon  our  freedom  from  thefe  fuperftirions, 

W'e  ought  not  to  forget,  that  we  owe  femething  to  thofe 
who  gave  the  firft  blow7  to  them.  Proud  of  the  lights 
of  the  age  we  live  in,  w  hen  aftrology  and  fuch  like 
cheats  are  no  longer  in  vogue,  wre*  are  too  apt  to  over¬ 
look  the  merit  of  thofe  exertions  which  firft  expofed  and 
refuted  them  }  and  to  perfuade  ourfelves,  that  jn  thefe 
days  of  genius  and  philofophy,  fuch  exertions  would 
have  been  unneceffary  ;  not  recolledling  that  if  wTe  enjoy 
many  fuperiorities  of  this  kind,  we  are  lefs  indebted  for 
them  to  our  own  genius  than  to  the  labours  of  thofe  w  ho 
firft  paved  the  way  for  the  detedlion  of  fuperftitious  er¬ 
rors  \  our  merit  is,  that  we  do  not  (hut  our  eyes  to  the 
light  of  fcience  \  but  while  w7e  enjoy  its  blaze,  we 
ought  to  be  grateful  to  thofe  who  ftruck  the  firft 
{parks. 

John  Pica  of  Mirandola  has  been  reprefented  by  writ¬ 
ers,’  whofe  ideas  are  taken  from  the  encomiums  of  his 
cotemporaries,  as  a  mighty  prodigy  of  learning  and  ge-, 
nius.  The  diftafte  which  the  prefent  times  entertain  to¬ 
wards  thofe  fubjedls  upon  which  he  wrote,  renders  it  ve¬ 
ry  difficult,  upon  a  review  of  his  works,  to  think  thofe 
encomiums  juftified.  But  making  allowance  for  this 
change  of  opinion,  and  w  eighing  the  impartial  teftimony 
of  his  equals,  and  the  early  age  at  which  he  obtained 
their  admiration,  it  may  be  fairly  concluded,  he  was  in 
reality,  a  man  of  very  extraordinary  powders.  Thefe 
memoirs  are  principally  colle&ed  from  his  letters,  and 
the  account  given  of  him  by  his  nephew  Francifco,  him- 

felf 


(b)  Conjicimus  fane,  alterum  effe  Adam  coeleftem  angelis  in  coelo  demon  ft ratum,  unrm  ex  Deo,  quem  verbo 
fecerat,  et  alterum  effe  Adam  terrenum,  repulfum  a  l)eo,  quem  ex  luto  manibus  fuis  finxerat,  Rtuchi?* 
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Pica,  felf  an  eminent  fcholar.6  Such  a  biographer  might  na- 
,  ^car^*  ,  turally  he  fufpe&ed  of  partiality  \  but  the  evidence  of 
other  writers  fully  confirms  his  account.  Paulus  Jo- 
vius,  in  his  E/ogia  DoBorum  Virorum ,  gives  the  follow- 
*  P-  9 a*  ing  chara£ter  of  him  *.  “  John  Pica  of  Mirandola,  has 

been  juftly  ftyled  the  phoenix  ’7  for  in  him,  the  immortal 
gods,  befides  the  fplendour  of  his  family,  affembled  all 
the  rarelf  gifts  of  body  and  mind.” 

Petrus  Riccius,  commonly  called  Petrus  Crinitus,  who 
was  the  pupil  of  Politian  and  the  companion  of  Miran¬ 
dola,  laments  the  death  of  him  and  Politian,  which  hap¬ 
pened  in  the  fame  year,  as  a  public  misfortune,  more  fe- 
verely  felt  at  that  particular  time,  when  learning,  ob- 
\Pet,  brm.  ftrudled  by  the  incurfion  of  the  French  into  Italy,  want- 
%/cip  eC*  ^aPPort  anci  afliftance  pf  fuch  men  %.  To  thefe 
may  be  added  the  teflimony  of  Hieronymus  Savanarola, 
who,  though  afterwards  put  to  death  by  Pope  Alexan¬ 
der  for  a  heretic,  was  a  man  of  great  confideration  on 
account  of  his  learning  and  talents.  In  a  difpute  which 
took  place  between  him  and  Mirandola,  concerning  the 
philofophy  of  the  ancients ;  the  former,  yielding  to  the 
fuperiority  of  his  opponent,  rofe  up  and  embracing  him 
faid,  i6  Unus  tu  es,  Pice,  setate  noftra  qui  omnium  vete- 
rum  philofophiam  ac  religionis  Chriflianm  pnecepta  et 
||  Ih.  iike.  z.  leges  percalleas  ||.”  The  following  epitaph,  written  by 
Hercules  Strozza,  is  preferved  by  Paulus  Jovius  c 

Joannes  jacet  hie  Mirandola  ;  c cetera  norunt 
Et  7  %agus  et  Ganges ,  forfan  et  Antipodes. 

Dr  Johnfon,  in  his  Effay  on  Epitaphs,  has  taken  no¬ 
tice  of  this  pompous  diflich,  as  a  warning  to  epitaph 
writers..  “  Thus,  fays  he,  have  their  expectations  been 
disappointed,  who  honoured  Picus  of  Mirandola  with 
this  pompous  epitaph.  His  name,  then  celebrated  in 
the  remote!!  corners  of  the  earth,  is  now  almoft  forgot¬ 
ten  }  and  his  works,  then  ftudied,  admired,  and  appalud- 
ed,  are  now  mouldering  in  obfeurity.”  Monthly  Mag. 

PICARD,  a  native  of  the  Netherlands,  who  found¬ 
ed  a  fed:  the  profeffors  of  which  were  called  Picards r 
See  Picards. 

Picard,  John ,  an  able  mathematician,  and  one  of 
the  moft  learned  aftronomers  of  the  I  7th  century,  was 
born  at  Fleche,  and  became  prieft  and  prior  of  Rillie  in 
Anjou.  Going  to  Paris,  he  was  in  1666  received  into 
the  Academy  of  Sciences  in  quality  of  aflronomer.  In 
1671,  he  was  lent,  by  order  of  the  king,  to  the  caftle 
of  (Jraniburg,  built  by  Tycho  Brahe  in  Denmark,  to 
make  agronomical  obfervations  there  j  and  from  thence 
he  brought,  the  original  manuscripts  wrote  by  Tycho 
Brahe,  which  are  the  more  valuable  as  they  differ  in 
many  places  from  the  printed  copies,  and  contain  a 
book  more  than  has  yet  appeared.  He  made  impor¬ 
tant  difeoveries  in  afironomy  ^  and  was  the  firft  who 
travelled  through  feveral  parts  of  France,  to  meafure 
a.  degree  of  the  meridian.  His  works  arc,  1.  A  trea¬ 
ts.011  levelling.  2.  Fragments  of  dioptrics.  3.  Ex¬ 
perimental  circa  aquas  effluentes .  4.  De  menfuris.  5.  De 
menfura  liquidorum  &  aridorum .  6.  A  voyage  to  U- 

ramburg,  or  aftronomical  obfervations  made  in  Den¬ 
mark.  y.  Agronomical  obfervations  made,  in  feveral 
parts  of  France,  & c.  Thefe,  and  fome  other  of  his 
works  which  are  much  efteemed,  are  in  the  fixth  and 
leventh  volumes  of  the  Memoirs  of  the  Academy  of 
Sciences. 
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PICARDS,  a  religious  fed  which  arofe  in  Bohemia  Picard, 
in  the  15  th  century.  u* — y— 

Picard,  the  author  of  this  fed,  from  whom  it  derived 
its  name,  drew  after  him,  as  has  been  generally  faid,  a 
number  of  men  and  women,  pretending  he  would  reftore 
them  to  the  primitive  Rate  of  innocence  wherein  man 
was  created  :  and  accordingly  he  affumed  the  title  of 
the  New  Adam.  With  this  pretence  he  taught  his  fol¬ 
lowers  to  give  themfelves  up  to  all  impurity )  faying 
that  therein  confifted  the  liberty  of  the  fons  of  God  j 
and  that  all  tliofe  not  of  their  fed  were  in  bondage. 

He  firfl  publifhed  his  notions  in  Germany  and  the  Low 
Countries,  and  perfuaded  many  people  to  go  naked, 
and  gave  them  the  name  of  Adamites.  After  this 
he  feized  011  an  iftand  in  the  river  Laufnecz,  fome 
leagues  from  Thabor,  the  head  quarters  of  Zrfta, 
where  he  fixed  himfelf  and  his  followers.  His  women 
were  common,  but^none  were  allowed  to  enjoy  them 
without  his  permiffion  :  fo  that  when  any  man  defired 
a  particular  woman,  he  carried  her  to  Picard,  who  gave 
him  leave  in  thefe  words,  Go ,  increafe ,  multiply,  and  Jill 
the  earth. 

At  length,  however,  Zifca,  general  of  the  Huffites, 

(famous  for  his  vidorics  over  the  emperor  Sigifmund), 
hurt  at  their  abominations,  marched  againft  them,  made 
himfelf  mailer  of  their  iftand,  and  put  them  all  to  death 
except  two \  whom  he  fpared,  that  he  might  learn  their 
dodrine. 

Such  is  the  account  which  various  writers,  relying- 
on  the  authorities  of  ZEneas  Sylvius  and  Varillas,  have 
given  of  the  Picards,  who  appear  to  have  been  a  party 
of  the  Vaudois,  that  fled  from  perfecution  in  their  own 
country,  and  fought  refuge  in  Bohemia.  It  is  indeed 
doubtful  whether  a  fed  of  this  denomination,  charge¬ 
able  with  fuch  wild  principles  and  fuch  licentious  con- 
dud,  ever  exifted  :  and  it  is  certainly  aftomlhing  that 
Mr  Bayle,  in  his  art.  Picards,  Ihould  adopt  the  re¬ 
proachful  reprefentations  of  the  writers  juft  mentioned  : 
for  it  appears  probable  at  leaft  that  the  whole  is  a  ca¬ 
lumny  invented  and  propagated  in  order  to  difgrace  the 
Picards,  merely  becaufe  they  deferted  the  communion 
and  protefted  againft  the  errors  of  the  church  of  Rome. 

Lafitius  informs  us,  that  Picard,  together  with  40  other 
perfons,  befides  women  and  children,  fettled  in  Bohemia 
in  the  year  1418.  Balbinus  the  Jefuit,  in  his  Epitome 
Rerum  Bohemicarum,  lib.  ii.  gives  a  fimijar  account,  and 
charges  on  the  Picards  none  of  the  extravagancies  or 
crimes  aferibed  to  them  by  Sylvius.  Schleda,  fecretary 
of  Ladiflaus,  king  of  Bohemia,  in  his  letters  to  Erafmus 
in  which  he  gives  a  particular  account  of  the  Picards, 
fays  that  they  confidered  the  pope,  cardinals,  and  bifhops* 
of  Rome,  as  the  true  Antichrifts,  and  the  adorers  of  the 
ponfecrated  elements  in  the  eucharift  as  downright 
idolaters  $  that  they  denied  the  corporal  prefence  of 
Chrift  in  this  ordinance  ;  that  they  condemned  the  wor- 
Ihip  of  faints,  prayers  for  the  dead,  auricular  confeffion, 
the  penance  impofed  by  priefts,  the  feafts  and  vigils  ob- 
ferved  in  the  Romilh  church  and  that  they  confined 
themfelves  to  the  obfervance  of  the  fabbath,  and  of  the 
two  great  feafts  of  Chriftmas  and  Pentecoft.  From  this 
account  it  would  appear  that  they  were  no  other  than 
the  Vaudois  ;  and  M.  de  Beaufobre  has  Ihown  that  they 
were  both  of  the  fame  fe<R,  though  under  different  der- 
nominations.  Befides.  it  is  certain  that  the  Vaudois 
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P,vard  were  fettled  in  Bohemia  in  the  year  1178,  where  fome 
Pi  '-oiom'  °~  ttlem  adopted  the  rites  of  the  GreA,  and  others  thofe 
"  ni.  *  °f  the  Latin  church.  The  former  were  pretty  general- 
<— — ly  adhered  to  till  the  middle  of  the  14th  century,  when 
the  eftablithment  of  the  Latin  rites  caufed  great  diftur- 
bance.  On  the  commencement  of  the  national  troubles 
in  Bohemia,  on  account  of  the  oppofition  to  the  papal 
power  (fee  Moravians),  the  Picards  more  publicly 
n  rowed  and  defended  their  religious  opinions  5  and  they 
formed  a  confiderable  body  in  an  ifland  by  the  river 
Launitz  or  Laufnecz,  in  the  diftrift  of  Bechin,  and  re¬ 
curring  to  arms,  were  defeated  by  Zifca.  Encijclop.  art. 
Picards. 

PICARDY,  a  province  in  France,  is  bounded  on 
the  north  by  Hainault,  Artois,  and  the  ftraits  of  Ca¬ 
lais  ;  on  the  eaft  by  Champagne  ;  on  the  fouth  by  the 
Ifle  of  France  ;  and  on  the  weft  by  Normandy  and  the 
Englifh  channel  (a).  This  province  is  long  and  nar¬ 
row,  being  ufually  compared  to  a  bent  arm  5  and  in  this 
.figure  is  nearly  1 50  miles  in  length,  but  not  above  40 
in  breadth,  and  in  many  places  not  above  20.  It  is  ge¬ 
nerally  a  level  country  5  and  produces  wine,  fruit  of  all 
kinds,  plenty  of  corn,  and  great  quantities  of  hay  :  but 
wood  being  fcarce,  moft  of  the  inhabitants  burn  turf. 
They  have,  however,  fome  pit-coal,  but  it  is  not  fo  good 
as  that  of  England.  It  was  united  to  the  crown  of 
France  in  the  year  16435  and  is  fuppofed  to  contain 
533,000  inhabitants. 

Its  principal  rivers  are  the  Somme,  the  Oife,  the 
Canche,  the  Lanthie,  the  Lys,  the  Aa,  the  Scarpe,  and 
the  Deule. 

The  Situation  of  this  province  on  the  fea,  its  many 
navigable  rivers  and  canals,  with  the  induftry  of  the 
inhabitants,  render  it  the  feat  of  a  flouriftiing  trade. 
In  it  are  made  beautiful  filk  fluffs,  woollen  fluffs,  coarfe 
linen,  lawn,  and  foap  5  it  alfo  carries  on  a  large  trade 
in  corn  and  pit-coal.  In  the  diftridls  of  Calais  and 
Boulogne  are  annually  bred  5000  or  6000  colts,  which 
being  afterwards  turned  loofe  in  the  paftures  of  Nor¬ 
mandy,  are  fold  for  Norman  horfes.  The  fifheries  on 
this  coaft  are  alfo  very  advantageous.  This  province 
was  formerly  divided  into  Upper,  Middle,  and  Lower 
Picardy  5  and  again  fubdivided  into  four  deputy- govern¬ 
ments.  The  principal  town  is  Amiens. 

PICCOLOMINI,  Alexander,  archbifhop  of  Pa¬ 
tras,  and  a  native  of  Sienna,  where  he  was  bom  about 
the  year  1508,  was  of  an  illuftrious  and  ancient  family, 
which  came  originally  from  Rome,  but  afterwards  fet¬ 
tled  at  Sienna.  He  compofed  with  fuccefs  for  the 
theatre  ;  but  he  was  not  more  diftinguifhed.  by  his  ge¬ 
nius,  than  by  the  purity  of  his  manners,  and  his  regard 
to  virtue.  His  charity  was  very  great  5  and  was  chiefly 
exerted  in  relieving  the  neceflities  of  men  of  letters. 
He  has  left  behind  him  a  number  of  works  in  Italian. 
The  moft  remarkable  of  which  are,  1 .  Various  Drama¬ 
tic  Pieces,  which  laid  the  firft  foundation  of  his  charac¬ 
ter  as  a  writer.  2.  A  Treatife  on  the  Sphere.  3.  A  The¬ 
ory  of  the  Planets.  4.  A  Tranflation  of  Ariftotle’s 
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Art  of  Rhetoric  and  Poetry,  in  4to.  5.  A  Syftem  of  Pic  epic 
Morality,  publifhed  at  Venice,  157 5,  in  4to  5  tranflated  ni 
into  French  by  Peter  de  Larivey  in  4to  5  and  printed  U““’V 
at  Paris,  1581.  Thefe,  with  a  variety  of  other  works, 
prove  his  extenfive  knowledge  in  natural  philofophv, 
mathematics,  and  theology.  He  wTas  the  firft  who 
made  ufe  of  the  Italian  language  in  writing  upon  phi- 
lofophical  fubjefts.  He  died  at  Sienna  the  12th  of 
March  1578,  aged  70.  A  particular  catalogue  of  his 
works  may  be  feen  in  the  Typographical  Dictionary. 

There  is  one  performance  aferibed  to  this  author,  en¬ 
titled  Dia/ogo  della  bella  Creanta  delle  Donne ,  (printed 
at  Milan,  1558,  and  at  Venice,  1574,  in  8vo.)  5  which 
but  ill  fuits  the  dignity  of  a  prelate.  It  is  filled  with 
maxims  wdiich  have  an  evident  tendency  to  hurt  the 
morals  of  young  women.  Piccolomini’s  name,  indeed, 
is  not  in  the  title  page  5  and  it  has  all  the  appearance 
of  being  a  juvenile  production.  It  is  very  fcarce  ;  and 
the  public  would  fuftain  no  lofs  by  its  being  entirely 
out  of  print.  It  was  tranflated  into  French  by  F. 
d’Amboife,  and  publifhed  at  Lyons,  in  i6mo,  under  the 
title  of  InJlruElion  des  jeunes  dames.  It  was  afterwards 
reprinted  in  1583,  under  that  of  Dialogue  Devis  des 
Demoifelles. 

Piccolomini,  Francis ,  of  the  fame  family  with  the 
foregoing,  was  bom  in  1520,  and  taught  philofophy 
with  fuccefs,  for  the  fpace  of  22  years,  in  the  moft  ce¬ 
lebrated  univerfities  of  Italy,  and  afterwards  retired  to 
Sienna,  where  he  died,  in  1604,  at  the  age  of  84.' 

This  city  went  into  mourning  on  his  death.  His  wrorks 
are,  1.  Some  Commentaries  upon  Ariftotle,  printed  at 
Mayence,  1608,  in  4to.  2.  Univerfa  Phi/ofophia  de 
Moribus ,  printed  at  Venice,  1583,  in  folio.  He  la¬ 
boured  to  revive  the  doClrine  of  Plato,  and  endeavoured 
alfo  to  imitate  the  manners  of  that  philofopher.  He  had 
for  his  rival  the  famous  James  Zabarella,  wThom  he  ex¬ 
celled  in  facility  of  expreflion  and  neatnefs  of  difeourfe  5 
but  to  whom  he  was  much  inferior  in  point  of  argu¬ 
ment,  becaufe  he  did  not  examine  matters  to  the  bottom 
as  the  other  did,  but  preffed  too  rapidly  from  one  pro- 
pofition  to  another. 

Piccolomini  of  Arragon ,  OBavius ,  duke  of  Amalfi, 
prince  of  the  Empire,  a  general  of  the  emperor’s  arm 3$, 
and  knight  of  the  order  of  the  Golden  Fleece,  was 
born  in  1 599.  He  firft  bore  arms  among  the  Spanish 
troops  in  Italy.  He  afterwards  ferved  in  the  army 
of  Ferdinand  II.  who  fent  him  to  the  relief  of  Bohe¬ 
mia,  and  entrufted  him  with  the  command  of  the  im¬ 
perial  troops  in  1634.  After  having  fignalized  himfelf 
at  the  battle  of  Nortlingue,  he  made  Marlhal  de  Cha- 
tillon  raife  the  fiege  of  St  Omer.  He  had  the  good 
fortune  to  gain  a  victory  over  Marquis  de  Feuquieres 
in  1639  :  nor  did  the  lofs  of  the  battle  of  Wolfenbut- 
tel,  in  1651,  impair  his  glory.  He  died  on  the  10th 
of  Auguft  1656,  being  five  years  after,  aged  57,  with¬ 
out  iffue  5  and  wTith  the  charader  of  an  able  negotiator 
and  an  aCtive  general.  The  celebrated  Caprara  wras  his 
nephew7. 

Piccolomini, 


(a)  The  origin  of  the  name  of  this  province  does  not  date  earlier  than  A.  D.  1200.  It  was  an  academical 
ioke  5  an  epithet  firft  applied  to  the  quarrelfome  humour  of  thofe  ftudents  in  the  univerfity  of  Paris  who  came 
trom  the  frontier  of  France  and  Flanders,  and  hence  to  their  country  Va/ejii  Notitia  Galliarum ,  p.  447.  Lorgue- 
fac,  Defcription  de  la  France ,  p.  52. 
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Piccolo- 

mini 

11. 

Pickering1. 
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PlCCOLOMlNl,  James,  whofe 
manat  i,  took  that  of  Piccolo  mini  in  honour  of  his  patron 
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proper  name  was  Ant-  to  have  been  built  270  years  before  Chrift  by  Pcrldurus, 


Pius  II.  He  was  born  in  a  village  near  Lucca  in  1422. 
He  became  bifhop  of  Mafia,  afterwards  of  Frefcati  ;  a 
cardinal  in  1461,  under  the  name  of  Cardinal  de  Pavie; 
and  died  in  1479,  atrthe  age  of  57,  of  an  indigeftion  of 
figs.  He  left  8000  piftoles  in  the  bankers  hands,  which 
Pope  Sixtus  IV.  claimed  ;  and  of  which  he  gave  a  part 
to  the  Hofpital  of  the  Holy  Ghoft.  His  works,  which 
confift  of  fome  Letters,  and  a  hiftory  of  his  own  time, 
were  printed  at  Milan,  in  1521,  in  folio.  His  hifiory, 
entitled  Commentaries ,  commences  the  18  th  of  June 
1464,  and  ends  the  6th  of  December  1469.  They 
may  very  properly  be  confidered  as  a  Sequel  of  Pope 
Pius  lids  Commentaries,  which  end  with  the  year 
1463.  , 

Piccolomixi,  /Eneas  Sylvius.  See  Pius  II. 

PICENT1A,  (Strabo,  Pliny),  the  capital  of  the 
Picentini,  whofe  territory,  called  Ager  Picentinus ,  a 
fmall  diilrift,  lay  on  the  Tufcan  fca,  from  the  Promon- 
t  or  ium  Minerva*,  the  fouth  boundary  of  Campania  on 
the  coaft,  to  the  river  Silarus,  the  north  boundary  of 
Lucania,  extending  within-land  as  far  as  the  Samnites 
and  Hirpini,  though  the  exa termination  cannot  be 
afligricd.  The  Greeks  commonly  confound  the  Picen¬ 
tini  and  Picenies,  but  the  Romans  carefully  diftinguifh 
them.  The  former,  with  no  more  than  two  towns  that 
can  be  named,  S He  mum  and  Picentia ;  the  fituation  of 
both  doubtful :  only  Pliny  fays  the  latter  flood  within- 
land,  at  fome  diftance  from  the  fea.  Now  thought  to 
be  Bicewza,  (Holftenius),  in  the  Principato  Citra  of 
Naples. 

PICENUM,  (Crnfar,  Pliny,  Florus)  ;  Picenus  Ager, 
(Cicero,  Salltift,  Livy,  Tacitus);  Ager  Pic entium,  (Var- 
ro)  :  a  territory  of  Italy,  lying  to  the  eaft  of  Umbria, 
from  the  Apennine  to  the  Adriatic  ;  on  the  coaft  ex¬ 
tending  from  the  river  Aefis  on  the  north,  as  far  as  the 
Prietutiam  to  the  fouth.  In  the  upper  or  northern  part 
of  their  territory  the  Umbri  excluded  them  from  the 
Apennine,  as  far  as  Cameriniim,  (Strabo)  ;  but  in 
lower  or  fouthern  part  they  extended  from  the  Adriatic 
to  the  Apennine.  A  very  fruitful  territory,  and  very 
populous,  picenier,  the  people,  (Cicero) ;  from  the  fin- 
gular  Picens,  (Livy)  :  different  from  the  Picentini  on 
the  Tufcan  fen,  though  called  fo  by  the  Greeks  ;  but 
Ptolemy  calls  them  Piceni,  as  does  alfo  Pliny.  Their 
territory  at  this  day  is  fuppofed  to  form  the  greatef!  part 
of  the  March  of  Ancona,  (Cluverius). 

PICHFORD,  in  the  county  of  Salop  in  England  ; 
on  the  fouth-eaft  fide  of  Shrewfbury,  near  Condover. 
It  is  noted  for  a  fpring  of  pitchy  water  (from  whence 
fome  *  derive  its  name),  on  the  top  of  which  there  al¬ 
ways  Hows  a  fort  of  liquid  bitumen.  Over  molt  of  the 
coal  pits  in  this  neighbourhood  there  lies  a  ftratum 
of  blackfill  rock  ;  of  which,  by  boiling  and  grind¬ 
ing,  they  make  pitch  and  tar,  and  alfo  diitil  an  oil 
from  it. 

PICHINCHA,  or  Pinchinca,  a  mountain  in  Peru. 
See  Peru,  N°  96. 

PICKERING,  in  the  north  riding  of  Yorkfhire  in 
England,  13  miles  from  Scarborough,  and  12^  from 
London,  is  a  pretty  large  town  belonging  to  the  du¬ 
chy  of  Lancafter,  on  a  hill  among  the  wild  mountains 
of  Biakernore ;  having  the  foreft  of-  Pickering  on  the 
north,  and  Pickering- common  on  the  fouth.  It  is  faid 
Vol.  XVI.  Part  II. 


a  king  of  the  Britons,  who  was  buried  here.  It  had 
once  a  caftle,  the  ruins  of  which  are  ftill  to  be  feen  ;  to 
whofe  jurifdi&ion  many  of  the  neighbouring  villages  were 
fubjeft :  and  the  adjacent  territory,  commonly  called 
Pickering- Lath,  or  the  liberty  or  foreft  of  Pickering, 
was  given  by  Henry  III.  to  his  fon  Edmund  earl  of 
Lancafter.  A  court  is  kept  here  for  all  actions  under 
40s.  arifing  within  the  honour  of  Pickering. 

PICKERY,  in  Scots  Law,  petty  theft,  or  ftealing 
things  of  fmall  value. 

PICKETS,  in  fortification,  ftakes  (harp  at  one  end, 
and  fometimes  fhod  with  iron,  ufed  in  laying  out  the 
ground,  of  about  three  feet  long  ;  but,  when  ufed  for 
pinning  the  fafeines  of  a  battery,  they  are  from  three 
to  five  feet  long. 

Pickets,  in  artillery,  are  about  five  or  fix  feet  long, 
jfhod  with  iron,  to  pin  the  park  lines,  in  laying  out  the 
boundaries  of  the  park. 

Pickets,  in  the  camp,  are  alfo  ftakes  of  about  fix 
or  eight  inches  long,  to  fallen  the  tent  cords,  in  pitch¬ 
ing  the  tents  ;  alfo,  of  about  four  or  five  feet  long,  dri¬ 
ven  into  the  ground  near  the  tents  of  the  horfemen,  to 
tie  their  horfes  to. 

Picket,  an  out-guard  polled  before  an  army,  to  give 
notice  of  an  enemy  approaching. 

#  Picket,  a  kind  of  punilhment  fo  called,  where  a  fbl- 
dier  Hands  with  one  foot  upon  a  (harp  pointed  flake ; 
the  time  of  his  Handing  is  limited  according  to  the  of¬ 
fence. 

PICKLE,  a  brine  or  liquor,  commonly  compofed  of 
fait,  vinegar,  &c.  fometimes  with  the  addition  of  fpices, 
wherein  meat,  fruit,  and  other  things,  are  prelerved  and 
feafoned. 

PICO,  one  of  the  Azores  iflands,  is  fo  called  from 
fome  lofty  mountains  on  it  ;  or  rather  from  one  very 
high  mountain,  terminating  like  Tenerifte  in  a  peak, 
and  reputed  by  fome  writers  equal  to  it  in  height.  This 
ill  and  lies  about  four  leagues  fouth-weft  from  St  George, 
twelve  from  Tercera,  and  about  three  leagues  fouth- eaft 
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of  Fayal ;  in  W. 

The  mountain  Pico,  which  gives  name  to*  the  ill and, 
filled  with  difmal  dark  caverns  or  volcanoes,  which  fre¬ 
quently  vomit  out  flames,  fmoke,  and  allies,  to  a  great 
diftance.  At  the  foot  ol  this  mountain  towards  the  eaft 
is  a  fpring  of  frefti  water,  generally  cold,  but  fometimes 
fo  heated  with  the  fubterrancous  fire,  as  to  rufn  forth  in 
torrents  with  a  kind  of  ebullition,  like  boiling  water  ; 
equalling  that  in  heat,  and  fending  forth  a  Hearn  of  fui- 
phureous  fetid  vapours,  liquefied  Hones,  minerals,  and 
flakes  of  earth  all  on  fire,  in  fuch'  quantities,  and  with 
filch  a  violence,  as  to  have  formed  a  kind  of  promontory 
vulgarly  called  Mysteries ,  on  the  declivity  of  the  coaft, 
and  at  the  diftance  of  1200  paces  from  the  fountain. 
Such  at  leaft  is  the  account  of  Ortelius  ;  though  w  e  do 
not  find  this  laft  circumftance  of  the  promontory  con¬ 
firmed  by  later  obfervations.  The  circumference  of 
Pico  is  computed  at  about  15  leagues  ;  and  its  moft  re¬ 
markable  places  are  Pico,  Lagoas,  Santa  Cruce  or  Cruz, 
San  Sebaftian,  Peiquin,  San  Rocko,  Playa,  and  Magda¬ 
lena  ;  the  inhabitants  of  which  live  wholly  on  the  pro¬ 
duce  of  the  ifland,  in  great  plenty  and  felicity.  The 
cattle  are  various,  numerous,  and  excellent  in  their  feve- 
ral  kinds  :  it  is  the  fame  with  the  vine  ;  and  its  juice, 
prepared  into  different  wines,  the  beft  in  the.  Azores. 

3  ^  B  elides 
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Eefides  cedar  and  other  timber,  they  have  a  kind  of 
wood  which  they  call  teixo ,  folid  and  hard  as  iron  ;  and 
veined,  when  finely  polifhed,  like  a  rich  fcarlet  tabby  ; 
which  colour  it  has  in  great  perfection.  The  longer  it 
is  kept,  the  more  beautiful  it  grows :  hence  it  is,  that  the 
teixo  tree  is  felled  only  for  the  king’s  ufe  or  by  his  or¬ 
der  j  and  is  prohibited  from  being  exported  as  a  common 
article  of  trade. 

Pico  Marina ,  a  fea  fifh  common  at  Kongo  in  Africa, 
derives  its  name  from  the  refemblance  of  its  mouth  to 
the  beak  of  a  woodpecker.  It  is  of  a  large  fize,  and 
prodigious  fuength,  lias  four  fins  on  its  back,  three  un¬ 
der  its  belly,  and  one  on  each  fide  of  its  head  5  its  tail 
is  large  and  forked,  by  which  it  cuts  the  waves  with 
furpriiing  force  and  velocity.  It  is  at  war  with  every 
fiili  that  fwims,  and  with  every  thing  it  meets  in  its 
way.,  without  being  intimidated  by  the  largeft  veffels  ) 
a  furpriiing  infiance  of  which  intrepidity,  we  are  told  by 
fome  mifiionaries,  whofe  fliip  was  attacked  by  one  of 
them,  near  thefe  coafts,  in  the  dead  of  night.  The  vio¬ 
lence  of  the  fiiock  which  it  gave  4o  the.  velfel  quickly 
awakened  the  captain  and  the  refi  of  the  people  ;  who 
immediately  ran  to  the  fhip’s  fide,  where  they  perceived, 
by  moon  light,  this  huge  monfter  faftened  by  its  fore¬ 
head  to  the  veffel,  and  making  the  ftrongeft  efforts  to 
difengage  itfelf ;  upon  which  fome  of  them  tried  to  pierce 
him  with  their  pikes,  but  he  got  off  before  they  could 
accomplifii  their  aim.  On  the  next  morning,  upon  vi« 
iiting  that  fide  of  the  veffel,  they  found  a  piece  of  the 
bony  fnout  fiuck  faft  into  the  wood,  and  twTo  or  three 
inches  of  it  projecting  outwards.  In  the  infide  of  the 
fliip,  there  was  difeovered  about  five  or  fix  inches  more 
of  the  point  of  the  horn,  which  had  penetrated  through 
the  plank.  But  we  muft  obferve,  that  the  credulity  of 
the  times  probably  rendered  this  animal  thus  formidable. 

PICQUERING,  a  flying  war,  or  fkirmifh,  made  by 
foldiers  detached  from  two  armies  for  pillage,  or  before 
a  main  battle  begins. 

PICOUET,  or  Picket.  See  Piquet. 

PICK  AMNIA,  a  genus  of  plants  belonging  to  the 
dicecia  clafs  \  and  in  the  natural  method  ranking  with 
thofe  that  are  doubtful.  See  Botany  Index . 

PICRANIA  A  mar  A,  or  Bitter  Wood ,  is  a  tall  and 
beautiful  timber  tree,  common  in  the  woods  of  Jamaica, 
belonging  to  the  pentandria  clafs  of  plants.  The  name 
is  exprefiive  of  its  fenfible  qualities. 

Every  part  of  this  tree  is  intenfely  bitter  \  and  even 
after  the  tree  has  been  Did  for -floors  many  years,  who¬ 
ever  rubs  or  ferapes  the  wood,  feels  a  great  degree  of 
bittemefs  in  their  mouth  or  throat.  Cabinet-work 
made  of  this  wood  is  very  ufeful,  as  no  infeCl  will  live 
near  it. 

This  tree  has  a  great  affinity  to  the  ^uajjia  Amara 
of  Linnaeus ;  in  lieu  of  which  it  is  ufed  as  an  antifeptic 
in  putrid  fevers.  When  ufed,  lefs  of  it  will  do  than  of 
the  ^uajjia  Amara  of  Surinam.  See  Quassia,  Bota¬ 
ny  and  Materia  Medica  Index . 

PICRIS,  Ox-tongue  •,  a  genus  of  plants,  belonging 
fo  the  fyngenefia  clafs.  See  Botany  Index . 

PICRIUM,  a  genus  of  plants,  belonging  to  the  te- 
trandria  clafs  \  and  in  the  natural  method  ranking  with 
thofe  that  are  doubtful.  See  Botany  Index . 

PICTET,  Benedict,  a  celebrated  divine,  was  born 
at  Geneva,  in  1655,  of  a  difiinguiflied  family,  and  profe- 
cuted  his  ftudies  with  great  fuccefs,  After  having  travel- 
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led  into  Holland  and  England,  he  taught  theology  in  his 
own  country  with  an  extraordinary  reputation.  The 
univerfity  of  Leyden,  after  the  death  of  Spantreina,  fo- 
licited  him  to  come  and  fill  his  place  \  but  he  thought 
that  his  own  country  had  the  belt  right  to  his  fervices  : 
and  for  that  generality  he  received  its  thanks  by  the 
mouth  of  the  members  of  council.  A  languilliing  dis¬ 
order,  occafioned  by  too  much  fatigue,  hafiened  his 
death  :  which  happened  on  the  9th  of  June  1724,  at 
the  age  of  69  years.  This  minifier  hacf  much  fweetnefs 
and  affability  in  his  manner.  The  poor  found  in  him  a 
comforter  and  a  father.  He  publifhed  a  great  number 
of  works  in  Latin  and  French,  which  are  much  efteem- 
ed  in  Protefiant  countries.  The  principal  of  thefe  are, 

I.  A  Syftem  of  Chrifiian  Theology  in  Latin,  3  vols.  in 
4to ;  the  beft  edition  of  which  is  that  of  1 7  21.  2.  Chrif- 
tian  Morality,  printed  at  Geneva,  1710,  8  vols.  in 
i2mo.  3.  The  Hifiory  of  the  nth  and  12th  centu¬ 
ries  }  intended  as  a  fequel  to  that  of  Sueur,  printed  in 
1713,  2  vols.  in  4to.  The  Continuator  is  held  in  higher 
eftimation  than  the  firft  author.  4.  Several  Controver- 
fial  Treatifes.  5.  A  great  number  of  tra&s  on  morali¬ 
ty  and  piety ;  among  which  we  muft  diftinguifh  44  the 
Art  of  Living  and  Dying  wTell  published  at  Geneva, 

7.  Some  Ser- 
8vo.  With  a 

vaft  number  of  other  books,  the  names  of  which  it 
■would  be  tedious  to  mention  ;  but  which,  as  Mr  Sen- 
nebier  fays,  “  all  ftiow  evident  marks  cf  piety  and  good 
fenfe.” 

Pictet,  John -Louis,  a  counfellor  of  Geneva,  bom 
in  1739,  was  of  the  fame  family.  He  w  as  member  of 
the  Council  of  Two  Hundred  ;  Counfellor  of  State  and 
Syndic  ;  and  died  in  1781.  He  applied  himfelf  to  the 
ftudy  of  aftronomy,  and  made  feveral  voyages  into  France 
and  England  for  his  improvement.  Few  men  were  ever 
bleffed  wfith  a  clearer  or  more  enlightened  underftand- 
ing.  He  has  left  in  manufeript  the  44  Journal  of  a 
Voyage  which  he  made  to  Ruffia  and  Siberia  in  1768 
and  1769,  in  order  to  obferve  the  tranfit  of  Venus  over 
the  fun’s  difk  A  work  very  interefting,  from  the 
lively  deferiptions  which  it  gives  both  of  men  and  of 
nature. 

PICTLAND.  See  Pentland.  * 

PICTS,  the  name  of  one  of  thofe  nations  who  an-  Name, 
ciently  poffeffed  the  north  of  Britain.  It  is  generally 
believed  that  they  wTere  fo  called  from  their  cuftom  of 
painting  their  bodies ;  an  opinion  wThich  Camden  fup- 
ports  wfith  great  erudition.  (See  Gough’s  edition,  Vol. 

I.  p.  xci.  of  the  preface).  It  is  certainty  liable,  howe¬ 
ver,  to  confiderable  obje&ions  ;  for  as  this  cuftom  pre¬ 
vailed  among  the  other  ancient  inhabitants  of  Britain, 
who  ufed  the  glajlum  of  Pliny  and  the  vitrum  cf  Mela 
for  the  like  purpofe,  it  may  be  afked,  Why  the  name 
of  Pi&i  was  confined  by  the  Romans  to  only  one  tribe, 
when  it  was  equally  applicable  to  many  others  ?  Why 
fhould  they  defign  them  only  by  an  epithet,  without  ever 
annexing  their  proper  name?  Or  why  fhould  they  im- 
pofe  a  new  name  on  this  people  only,  when  they  give 
their  proper  name  to  every  other  tribe  which  they  have 
occafion  to  fpeak  of  ?  As  thefe  queftions  cannot  be  an- 
fwered  in  any  fatisfa&ory  manner,  it  is  plain  we  muft 
look  for  fome  other  derivation  of  the  name. 

The  Highlanders  of  Scotland,  wffio  fpeak  the  ancient 
language  of  Caledonia,  exprefs  the  name  of  this  once  fa¬ 
me^ 
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mous  nation  by  the  term  PiBich ;  a  name  familiar  to 
'r~J  the  ears  of  the  moft  illiterate,  who  could  never  have  de¬ 
rived  it  from  the  Roman  authors.  The  word  PiBich 
means  pilferers  or  plunderers,  The  appellation  was  pro¬ 
bably  impofed  upon  this  people  by  their  neighbours,  or 
afiumed  by  themfclves,  fornc  time  after  the  reign  of  Ca- 
racalla,  when  the  unguarded  ftate  of  the  Roman  pro¬ 
vince,  on  which  this  people  bordered,  gave  them  fre¬ 
quent  opportunities  of  making  incurfions  thither,  and 
committing  depredations.  Accordingly  this  name  feems 
to  have  been  unknown  till  the  end  of  the  3d  century. 
Eumenius  the  pan egy rill  is  the  firft  Roman  author  wTho 
mentions  this  people  under  their  new  name  of  PiBich , 
or,  with  a  Latin  termination,  PiBi.  When  we  fay  that 
this  name  may  have  been  probably  affumed  for  the  rea- 
ron  juft  now  mentioned,  we  muft  obferve,  that,  in  thofe 

:  f  of  violence,  the  character  of  a  robber  was  attended 
•  difgrace.  If  he  had  the  addrefs  to  form  his 
Iche.u.-s  veil,  and  to  execute  them  fuccefsfully,  he  was 
rather  :  v  d  than  blamed  for  his  conduft;  providing 
he  made  no  emrinchments  on  the  property  of  his  own 
tnb  or  any  ,>f  uiiies.  Wc  mean  this  as  no  peculiar 
ftigma  upon  the  rifts  $  for  other  nations  of  antiquity,  in 
the  like  rude  Rate,  thought  and  afted  as  they  did.  See 
a  Thucydides ,  lib.  iii.  p.  3.  and  Virg.  Adn.  vii.  745  et  749. 

Origin.  Concerning  the  origin  of  the  Pifts,  authors  are  much 

divided.  Boethius  derives  them  from  the  Agathyrii, 
Pomponius  Lcetus  from  the  Germans,  -Bede  from  the 
Scythians,  Camden  (a)  and  Father  Innes  from  the 
ancient  Britons,  Stillingfleet  from  a  people  ^inhabi ting 
the  Cimbrica  Cherfonefus,  and  Keating  and  O’Flaherty, 
on  the  authority  of  the  Cafhel  Pfalter,  derive  them 
from  the  Thracians.  But  the  moft  probable  opinion 
is,  that  they  were  the  'defendants  of  the  old  Caledo¬ 
nians.  Several  reafons  are  urged  in  fupport  of  this  opi¬ 
nion  by  Dr  Macpherfon  \  and  the  words  of  Eumenes, 
“  Caledonum,  alio  rum  que  Piftorum,  filvas,”  &c.  plainly 
imply  that  the  Pifts  and  Caledonians  wrerc  one  and  the 
fame  people. 

As  there  has  been  much  difpute  about  the  origin  of 
the  Pifts,  fo  there  has  been  likewife  about  their  language. 
There  are  many  reafons  which  make  it  plain  that  their 
tongue  was  the  Gaelic  or  Celtic  \  and  thefe  reafons  are 
a  further  confirmation  of  their  having  been  of  Caledo¬ 
nian  extraft.  Through  the  eaft  and  north-eaft  coafts  of 
Scotland  (which  were  poifefied  by  the  Pifts)  w7e  meet 
3  with  an  innumerable  lift  of  names  of  places,  rivers,  moun- 

Xanguage.  tains,  &c.  wThich  are  manifeftly  Gaelic.  From  a  very 
old  regifter  of  the  priory  of  St  Andrew’s  (Dalrymple’s 
Collections,  p.  122.)  it  appears,  that  in  the  days  of 
Hungus,  the  laft  Piftifti  king  of  that  name,  St  An¬ 
drew’s  was  called  Mukrofs ;  and  that  the  town  now  cal¬ 
led  Queensferry  had  the  name  of  Ardchinneachan.  Both 
thefe  words  are  plain  Gaelic.  The  firft  fignifies  u  the 
heath  or  promontory  of  boars  and  the  latter,  u  the 
height  or  peninfula  of  Kenneth.”  In  the  lift  of  Piftifti 
kings  publifhed  by  Father  Innes,  mofl  of  the  names  are 
obvioufly  Gaelic,  and  in  many  inftances  the  fame  wdth 
the  names  in  the  lift  of  Scottifti  or  Caledonian  kings 


publifhed  by  the  fame  author.  Had  Innes  underftood  Pifts. 
any  thing  of  this  language,  he  would  not  have  fuppofed 
with  Camden  that  the  Pifts  fpoke  the  Britifh  tongue. 

It  wras  unlucky  that  the  two  words  on  which  they  built 
their  conjefture  (Strath  and  Aber)  are  as  common  in 
the  Gaelic  as  they  could  have  been  in  the  Britifh,  and 
at  this  day  make  a  part  of  the  names  of  places  in  coun¬ 
tries  to  which  the  Piftifti  empire  never  extended.  The 
names  of  Stratkfllan  and  Lochaber  may  ferve  as  in¬ 
ftances. 

The  venerable  Bede,  as  much  a  ftranger  to  the  Cel¬ 
tic  as  either  of  the  antiquaries  juft  now  mentioned,  is 
equally  unhappy  in  the  fpecimen  which  Jie  gives  of  the 
Piftifti  language  in  the  word  penuahel ,  “  the  head  of 
the  wall.”  Allowing  the  commutation  of  the  initial 
p  into  c,  as  in  fome  other  cafes,  this  word  has  ftiR  the 
fame  meaning  in  Gaelic  which  Bede  gives  it  in  the 
Piftifh.  It  is  true,  there  might  have  been  then,  as  well 
as  now,  a-  confiderable  difference  between  various  dia- 
lefts  of  the  Celtic  \  and  thus,  perhaps,  that  pious  author 
was  led  to  difeover  five  languages  in  Britain  agreeably 
to  the  fve  books  of  Mofes :  A  conteit  from  which  the 
good  man  derived  a  great  deal  of  harmlefs  fatisfaftion.  ^ 

The  Pifts  of  the  earlieft  ages,  as  appears  from  the  Territory, 
joint  teftimony  of  all  writers  who  have  examined  the 
fubjeft,  poflefled  only  the  eaft  and  north-eaft  coaft  of 
Scotland.  On  one  fide,  the  ancient  Drumalbin,  or  that 
ridge  of  mountains  reaching  from  Lochlomond  near 
Dumbarton  to  the  frith  of  Tain,  which  feparates  the 
county  of  Sutherland  from  a  part  of  Rofs,  was  the 
boundary  of  the  Piftifti  dominions.  Accordingly  wre 
find  in  the  life  of  Coluinba,  that,  in  travelling  to  the 
palace  of  Brudius,  king  of  the  Pifts,  he  travelled  over 
Drumalbin,  the  Dorfum  Britannia  of  Adamnan.  On 
the  other  fide,  the  territory  of  the  Pifts  wras  bounded 
by  the  Roman  province.  After  Britain  was  relinquifti- 
ed  by  the  emperor  Honorius,  they  and  the  Saxons  by 
turns  were  matters  of  thofe  countries  which  lie  between 
the  frith  of  Edinburgh  and  the  river  Tweed.  We  learn 
from  Bede,  that  the  Saxons  were  matters  of  G allow7 ay 
when  he  finitlied  his  Ecclefiaftical  Hiftory,  The  Pifts, 
howrever,  made  a  conqueft  of  that  country  foon  after  5 
fo  that,  before  the  extinftion  of  their  monarchy,  all  the 
territories  bounded  on  the  one  fide  by  the  Forth  and 
Clyde,  and  on  the  other  by  the  Tweed  and  Solway,  fell 
into  their  hands.  ^ 

The  hiftory  of  the  Pifts,  as  well  as  of  all  the  other  Hiftory. 
ancient  inhabitants  of  Britain,  is  involved  in  obfeuritv. 

The  Irifh  hiftorians  give  us  a  long  lift  of  Piftifti  kings, 
who  reigned  over  Piftavia  for  the  fpace  of  1 1  or  13 
centuries  before  the  Chriftian  era.  After  them  Innes, 
in  his  Critical  Effay,  gives  us  a  lift  of  above  fifty,  of 
whom  no  lefs  than  five  held  the  feeptre,  each  for  a  whole 
century.  It  is  probable  that  thefe  waiters  had  confoun¬ 
ded  the  hiftory  of  the  Pifts  with  that  of  their  anceftors 
the  old  Caledonians.  In  any  other  view,  their  accounts 
of  them  are  highly  fabulous  \  and  have  been  long  ago 
confuted  by  Dr  Macpherfon  of  Slate,  an  antiquary  of 
much  learning  and  refearch.  The  Pifts,  as  has  been 
3  Y  2  already  . 


(a)  See  Gough's  edition  of  Camden,  Vol.  I.  Preface,  p.  xc.  and  the  Ancient  Univerfal  IJiftoru ,  Vol.  XVII.  p 
39,  &c. 
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already  obferved,  were  probably  not  known  by  that 
J  name  before  the  2d  or  3d  century.  Adamnan,  abbot 
of  Iona,  is  the  fir  ft  author  that  exprefsly  mentions  any 
Pittifh  king  j  artd  the  oldeft  after  him  is  Bede.  We 
are  informed  by  thefe  two  writers,  that  St  Columba 
converted  Brudius  king  of  the  Pitts  to  the  Chriftian 
faith.  Columba  came  into  Britain  in  the  year  of  the 
vulgar  era  565.  Before  that  period  we  have  no  gene¬ 
ral  record  to  afcertain  fo  much  as  the  name  of  any  Pic- 
tifh  king.  The  hiftory  of  Drujl  or  Dreji,  who  is  faid 
to  have  reigned  over  the  Pidts  in  the  beginning  of  the 
fifth  century,  when  St  Ninian  firft  preached  the  gofpel 
to  that  nation,  has  all  the  appearance  of  fittion  (b). 
His  having  reigned  a  hundred  years,  and  his  putting  an 
end  to  a  hundred  wars,  are  ftories  which  exceed  all  the 
bounds  of  probability. 

Brudius,  the  contemporary  of  Columba,  is  the  firft 
Pittifh  king  mentioned  by  any  writer  of  authority. 

What  figure  his  anceftors  made,  or  who  were  his  fuC- 
ceffors  on  the  throne  of  Pittavia,  cannot  be.aiccrtained. 
Bede  informs  us,  that,  during  the  reign  of  one  of  them, 
the  Pitts  killed  Egfred  king  of  Northumberland  in  bat¬ 
tle,  and  deftroyed  the  greateft  part  of  his  army.  The 
fame  author  mentions  another  of  their  kings  called  Nai- 
tan,  for  whom  he  had  a  particular  regard.  It  was  to 
this  N a  it  an  that  Ceolfrid,  abbot  of  Wireniouth,  wrote 
his  famous  letter  concerning  Eafter  and  the  Tonfure 
(c)  j  a  letter  in  which  Bede  himfelf  is  fuppofed  to  have 
had  a  principal  hand.  Roger  Hoveden  and  Simon  of 
Durham  mention  two  other  Pittifh  kings  Onnujl  and 
Kinoth ,  the  firft  of  whom  died  in  761,  and  the  latter 
flouriihed  about  the  774,  and  gave  an  afylum  to  Alfred 
of  Northumberland,  wTho  was  much  about  that  time  ex¬ 
pelled  his  kingdom.  The  accounts  given  by  the  Scots 
biftorians  of  feveral  other  Pittifh  kings  cannot  be  de¬ 
pended  on  $  nor  are  the  ftories  told  by  the  Britifh  his¬ 
torians,  Geoffroy  of  Monmouth  and  the  author  of  the 
Eulogium  Britannia ,  worthy  of  much  greater  credit. 

In  the  ninth  century  the  Pittifh  nation  was  totally 
fubdued  by  the  Scots  in  the  reign  of  Kenneth  Macalpin. 
Since  that  time  their  name  has  been  loft  in  that  of  the 
conquerors,  with  whom  they  w!ere  incorporated  after 
this  conqueft ;  however,  they  feem  to  have  been  treated 
by  the  Scottish  kings  with  great  lenity,  fo  that  for  fome 
ages  after  they  commanded  a  great  deal  of  refpett.  The 
prior  of  Hogulftead,  an  old  Englifh  Jiiftorian,  relates, 
that  they  made  a  confiderable  figure  in  the  army  of  Da¬ 
vid  the  Saint,  in  his  difputes  with  Stephen  king  of  Eng¬ 
land,  In  a  battle  fought  in  the  year  1136, by  the  Eng¬ 
lifh  on  one  fide,  and  the  Scots  and  Pitts  on  the  other, 
the  latter  infilled  on  their  hereditary  right  of  leading  the 
van  of  the  Sects  army,  and  were  indulged  in  that  re- 
queft  by  the  king. 


The  principal  feat  of  the  Pittifh  kings  w7as  at  Aber-  Pitts 
ilethy.  Brudius,  however,  as  appears  from  the  accounts  H 
given  by  Adamnan,  in  his  life  of  Columba,  had  a  pa-^el”^Ue 
lace  at  Invernefs,  which  was  probably  near  the  extre- 1  y  . 
mity  of  his  territory  in  that  quarter  5  for  there  is  no  good 
reaion  for  believing,  with  Camden,  that  this  king  had 
any  property  in  the  Weftern  Ifles,  or  that  he  had  made 
a  gift  of  Iona  to  St  Columba  when  he  vifited  him  in  that 
place.  g 

With  i-pfpett  to  the  manners  and  cuftoms  of  the  Manners. 
Pitts,  there  is  no  reafon  to  fuppofe  they  were  any 
other  than  thofe  of  the  old  Caledonians  and  Scots,  of 
which  many  particulars  are  related  in  the  Greek  and 
Roman  writers  who  have  occafion  to  fpeak  of  thofe  na¬ 
tions. 

Upon  the  decline  of  the  Roman  empire,  cohorts  of 
barbaiians  were  railed,  and  Pitts  were  invited  into  the 
fervice,  by  Honoxius,  when  peace  was  every  where  i-e- 
ftoied,  and  were  named  Ronoriaci.  Thofe  under  Con- 
ftantine  opened  the  paffes  of  the  Pyrenean  mountains,  and 
let  the  barbarous  nations  into  Spain.  From  this  period 
w?e  date  the  civilization  of  their  manners,  which  happen¬ 
ed  after  they  had  by  themfelves,  and  then  with  the  Scots, 
ravaged  this  Roman  province. 

PlCTS  IVa/l,  in  antiquity,  a  wall  begun  by  the  em¬ 
peror  Adrian,  on  the  northern  bounds  of  England,-  to 
prevent  the  incurfions  of  the  Pitts  and  Scots.  It  was 
firft  made  only  of  turf  ftrengthened  .  with  palifadoes, 
till  the  emperor  Severus,  coming  into  Britain  in  per- 
fon,  built  it  with  folid  ftone.  This  wall,  part  of  which 
ftill  remains,  began  at  the  entrance  of  the  Solway  frith 
in  Cumberland,  and  running  north-eaft  extended  to  the 
German  ocean.  See  Adrian  and  Severus. 

PICTURE,  a  piece  of  painting,  or  a  fubjett  repre- 
fented  in  colours,  on  wood,  canvas,  paper,  or  the  like. 

See  Painting. 

PICTURESQUE  beauty,  fays  a  late  writer  on  that 
fubjett,  refers  to  “  fuch  beautiful  objetts  as  are  fuited 
to  the  pencil.”  This  epithet  is  chiefly  applied  to  the 
works  of  nature,  though  it  will  often  apply  to  works  of 
ai-t  alfo.  Thofe  objetts  are  moft  properly  denominated 
pitturefque,  which  are  difpofed  by  the*  hand  of,  nature 
with  a  mixture  of  varied  rudenefs,  Jimplicity,  and  gran¬ 
deur.  A  plain  neat  garden,  with  little  variation  in  its 
plan,  and  no  ftriking  grandeur  in  its  pofition,  difplays 
too  much  of  art,  dtfign,  and  uniformity,  to  be  called 
pitturefque.  “  The  ideas  of  neat  and  frnooth  (fays 
Mr  Gilpin),  inftead  of  being  pitturefque,  in  fatt  dif- 
qualify  the  objett  in  which  they  refide  from  any  preten¬ 
tions  to  pitturefque  beauty.  Nay,  farther,  we  do  not 
fcruple  to  affert,  that  roughnefs  forms  the  moft  effential 
point  of  difference  between  the  heautiful  and  the  pittu¬ 
refque  $  as  it  feems  to  be  that  particular  quality  which  t 

makes 


(b)  According  to  Camden,  this  converfion  happened  about  the  year  630,  in  the  fouthem  Pittifh  provinces  5 
while  the  northern,  which  were  feparat-ed  by  fruitful  mountains,  were  converted  by  Columba. 

(c)  We  are  tcfld  by  fome  authors  that  Columba  taught  the  Pitts  to  celebrate  Eafter  alw  ays  on  a  Sunday  between 
the  14th  and  20th  of  March,  and  to  obferve  a  different  method  of  tonfure  from  the  Romans,  leaving  an  imperfect 
appearance  of  a  crown.  This  occafioned  much  difpute  till  Naitan  brought  his  fubjetts  at  length  to  the  Roman  rule. 
In  that  age  many  of  the  Pitts  went  on  a  pilgrimage  to  Rome,  according  to  the  cuftom  of  the  times  ;  and  amongft 
the  reft  we  find  two  perfons  mentioned  in  the  antiquities  of.  St  Peter’s  church.  AJlerius  count  of  the  Pitts,  and  Syr  a 
wi  th  his  countrymen,  performed  their  Vow. 
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Fidbirefque  mikes  objects  chiefly  pleating  In  painting.  I  ufe  the  ge- 
Beauty.  nera]  term  ronghnefs ;  but  properly  fpeaking  roughnefs 
v  relates  only  to  the  lurfaces  of  bodies  :  when  we  fpeak  of 
their  delineation,  wTe  ufe  the  word  rugged nefs .  Both 
ideas,  however,  equally  enter  into  the  pidlurelque,  and 
both  are  obfervable  in  the  fmaller  as  well  as  in  the 
larger  parts  of  nature;  in 7 the  outline  and  bark  of  a 
tree,  as  in  the  rude  fummit  and  craggy  lides  of  a  moun¬ 
tain. 

Let  us  then  examine  our  theory  by  an  appeal  to 
experience,  and  try  how  far  thefe  qualities  enter  into 
the  idea  of  pi&urefque  beauty,  and  how  far  they  mark 
that  difference  among  objects  which  is  the  ground  of  our. 
inquiry. 

“  A  piece  of  Palladian  architedlure  may  be  elegant 
in* the  lafl  degree;  the  proportion  of  its  parts,  the  pro¬ 
priety  of  its  ornaments,  and  the  fymmetry  of  the  whole, 
may  be  highly  pleafmg  ;  but  if  ive  introduce  it  in  a  pic- 
tuie,  it  immediately  becomes  a  formal  object,  and  ceafes 
to  pleafe.  Should  we  wifti  to  give  it  piclurefque  beau¬ 
ty,  we  muft  ufe  the  mallet  inftead  of  the  chiRel ;  we  mult 
beat  down  one  half  of  it,  deface  the  other,  and  throw 
the  mutilated  members  around  in  heaps;  in  fhort,  from 
a  fmooth  building  we  mull  turn  it  into  a  rough  min.  No 
painter  who  had  the  choice  of  the  two  objects  would  he- 
fitate  a  moment. 

“  Again,  why  does  an  elegant  piece  of  garden- 
ground  make  no  figure  on  canvas  ?  the  ftiape  is  plea¬ 
ting,  the  combination  of  the  objedls  harmonious,  and 
the  winding  of  the  walk  in  the  very  line  of  beauty.  All 
this  is  true ;  but  the  fmoofhnefs  of  the  whole,  though 
right  and  as  it  fhould  be  in  nature,  offends  in  pidlure. 
Turn  the  lawn  into  a  piece  of  broken  ground,  plant  rug¬ 
ged  oaks  in  head  of  flowering  fhrubs,  break  the  edges  of 
the  walk,  give  it  the  rudenefs  of  a  road,  mark  it  with 
wheel  tracks,  and  fcatter  around  a  few  ilones  and  brufti- 
wood  ;  in  a  word,  inftead  of  making  the  whole  fmooth, 
make  it  rough,  and  you  make  it  alfo  pidlurefque.  All 
the  other  iir.  \ edients  of  beauty  it  already  poffefTed.”  On 
the  whole,  piclurefque  compofition  confifts  in  uniting  in 
one  whole,  a  variety  of  parts,  and  thefe  parts  can  only  be 
obtained  from  rough  objects. 

It  is  poftiblc,  therefore,  to  find  pidlurefque  objedls 
among  works  of  art,  and  it  is  poflible  to  make  objedls 
fo ;  but  the  grand  feene  of  pidlurefque  beauty  is  na¬ 
ture  in  all  its  original  variety,  and  in  all  its  irregular 
grandeur.  “  We  feek  it  (fays  our  author)  among  all  the 
ingredients  of  landfcape,  trees,  rocks,  broken  grounds, 
woods,  rivers,  lakes,  plains,  valleys,  mountains,  and  di- 
flances.  Thefe  obicdls  iri  themfelves  produce  infinite 
variety  ;  no  two  rocks  or  trees  are  exactly  the  fame ; 
they  are  varied  a  feccr.d  time  by  combination  ;  and  al- 
mofl  as  much  a  third  time  by  different  lights  and  {hades 
and  other  aerial  erfedls.  Sometimes  we  find  among 
them  the  exhibition  of' a  whole,  but  oftener  we  find  only 
beautiful  parts.” 

Sublimity  or  grandeur  alone  cannot  make  an  ohjedl 
piclurefque :  fer,  as  cur  author  remarks,  “  however 
grand  the  mountain  or  the  rocks  may  be,  it  has  no 
claim  to  this  epithet,  unlefs  its  form,  its  colour,  or  its 
accompaniments,  have  fome  degree  of  beauty.  No¬ 
thing  can  be  more  fubliine  than  the  ocean  ;  but  wholly 
unaccompanied,  it  has  little  of  the  piclurefque.  When 
we  talk  therefore  of  a  fublrme  ohjedl,  vve  always  under- 
iland  that  it  is  alfo  beautiful ;  and  we  call  it  fublime  or 
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beautiful  only  as  the  ideas  of  fublimity  or  Ample  beauty  Pidlurefque 
prevail.  But  it  is  not  only  the  form  and  the  compofi-  jtieauty-  * 
tion  of  the  objedls  of  landfcape  which  the  piclurefque  “ 
eye  examines  ;  it  connects  them  with  the  atmofphere, 
and  feeks  for  all  thofe  various  effecls  which  are  produ¬ 
ced  from  that  vail  and  wonderful  llorehoufe  ot  nature. 

Nor  is  there  in  travelling  a  greater  pleafure  than  when 
a  feene  of  grandeur  bunts  unexpectedly  upon  the  eye, 
accompanied  with  fome  accidental  circumitance  of  the 
atmofphere  which  harmonizes  with  it,  and  gives  it 
double  value.” 

There  are  few  places  io  barren  as  to  afford  no  pic- 
turefque  feene. 

- Believe  the  mufe, 

She  does  not  know  that  inaufpicious  fpot 
Where  beauty  is  thus  niggard  of  her  iiore. 

Believe  the  mufe,  through  this  terreftrial  waile 
The  feeds  of  grace  are  {own,  profufely  town, 

Even  where  we  lea  it  may  hope. - 

Mr  Gilpin  mentions  the  great  military  road  between 
Newcaftle  and  Carlisle  as  the  mod  barren  trad!  of 
country  in  England ;  and  yet  there,  he  fays,  there  is 
“  always  fomething  to  amule  the  eye.  The  inter¬ 
changeable  patches  of  heath  and  green-fwsrd  make  an 
agreeable  variety.  Often  too  on  thefe  vail  tradls  of 
interfering  grounds  we  fee  beautiful  lights,  foftening 
off  along  the  fides  of  hills ;  and  often  we  fee  them 
adorned  with  cattle,  flocks  of  flieep,  heath-cocks,  grous, 
plover,  and  flights  of  other  wild  fowl.  A  group  of  cat¬ 
tle  {landing  in  the  (hade  on  tlie  edge  of  a  dark  hill,  and 
relieved  by  a  lighter  diilance  beyond  them,  will  often 
make  a  complete  pidlure  without  any  other  accompani¬ 
ment.  In  many  other  fituations  alfo  we  find  them  won¬ 
derfully  pleafing,  and  capable  of  making  pidlures  amid.il 
all  the  deficiencies  of  landfcape.  Even  a  winding  road 
itfelf  is  an  objedl  of  beauty  ;  while  the  richnefs  of  the 
heath  on  each  fide,  with  the  little  hillocks  and  crum¬ 
bling  earth,  give  many  an  excellent  lefibn  for  a  fore¬ 
ground.  When  we  have  no  opportunity  of  examining 
the  grand  feenery  of  nature,  we  have  everywhere  at  leaft 
the  means  of  obferving  with  what  a  multiplicity  of  parts, 
and  yet  with  what  general  fimplicity,  (he  covers  every 
fuface. 

“  But  if  we  let  the  imagination  loofe,  even  feenes 
like  thefe  adminifter  great  amufement.  The  imagi¬ 
nation  can  plant  hills  ;  can  form  rivers  and  lakes  in 
valleys;  can  build  caflles  and  abbeys;  and,  if  it  find 
no  other  amufement,  can  dilate  itfelf  in  vail  ideas  of 
fpace.”- 

Mr  Gilpin,  after  deferibing  fuch  objedls  as  may  be 
c?dled  pidlurefque,  proceeds  to  confider  their  fources  of 
amufement.  We  cannot  follow  our  ingenious  author 
through  the  whole  of  this  coi  JIderatiori,  and  {hall  there¬ 
fore  finifh  our  article  with  a  ihort  quotation  from  the  be¬ 
ginning  of  it.  “  We  might  begin  (fays  he)  in  moral 
flyle,  and  confider  the  objedls  of  nature  in  a  higher  light 
than  merely  as  amufement.  We  might  obferve,  that  a 
fcarcli  after  beauty  Ihould  naturally  lead  the  mind  to 
the  great  origin  of  all  beauty  ;  to  the 

- _  firft  good,  fir  ft  perfedl,  and  firft  fair. 

But  though  in  theory  this  feems  a  natural  climax,  we 
infill  the  lefs  upon  it,  as  in  fadl  we  have  fcarce  ground 
to  hope  that  every  admirer  of  pidlurefque.  beauty  is  an 

admirer 


C  541  J 


pie  r  542  1  pie 


Plclurefcjue  admirer  alfo  o£  the  beauty  of  virtue  3  and  that  every 
Beauty  }over  0f  nature  reflects,  that 

piece-  Nature  is  but  a  name  for  an  effeB , 

1  v  Wliofe  caufe  is  God. - — - 

If,  however,  the  admirer  of  nature  can  turn  his  amufe- 
ments  to  a  higher  purpofe  3  if  its  great  fcenes  can  in- 
fpire  him  with  religious  awe,  or  its  tranquil  fcenes 
with  that  complacency  of  mind  which  is  fo  nearly  al¬ 
lied  that  benevolence,  it  is  certainly  the  better.  Apponat 
lucro.  It  is  fo  much  into  the  bargain  3  for  we  dare  not 
promife  him  more  from  pi&urefque  travel  than  a  ra¬ 
tional  and  agreeable  amufement.  Yet  even  this  may 
be  of  fome  ufc  in  an  age  teeming  with  licentious  plea- 
fure  3  and  may  in  this  light  at  lead:  be  confidered  as  ha¬ 
ving  a  moral  tendency.” 

P1CUIPINIMA,  is  the  Brafilian  name  of  a  fpecies 
of  pigeon,  which  is  fo  very  frnall  as  fcarcely  to  exceed 
the  lark  in  ftze. 

PICUMNUS  and  Pilumnus,  were  two  Roman 
deities,  who  prefided  over  the  aufpices  required  before 
the  celebration  of  nuptials.  Pilumnus  was  fuppofed  to 
patronize  children,  as  his  name  feems  in  fome  manner  to 
indicate  quod pellat  mala  uifantue .  The  manuring  of 
land  was  firft  invented  by  Picumnus,  from  which  rcafon 
he  is  called  Sterquilinius.  Pilumnus  is  alfo  invoked  as 
the  god  of  bakers  and  millers,  as  he  is  faid  to  -have  firfl 
invented  the  art  of  grinding  corn. 

PICUS,  the  Woodpecker,  a  genus  of  birds  be¬ 
longing  to  the  order  of  picui.  See  Ornithology 
Index . 

PiCUS  (fab.  hid.),  a  king  of  Latium,  fon  of  Sa¬ 
turn.  9  He  married  Venilia,  alfo  called  Canens,  by 
whom  he  had  Faun  us.  He  was  tenderly  loved  by  the 
goddefs  Pomona,  and  he  returned  her  atfe&ion.  As  he 
was  one  day  hunting  in  the  woods,  he  was  met  by  Circe, 
who  became  deeply  enamoured  of  him,  and  who  changed 
him  into  a  woodpecker,  called  by  the  name  of  picas 
among  the  Latins.  His  wife  Venilia  was  fo  difeonfo- 
late  when  fhe  was  informed  of  his  death,  that  fire  pined 
away.  Some  fuppofe  that  Picus  was  the  fon  of  Pilum¬ 
nus,  and  that  he  gave  out  prophecies  to  his  fubje&s  by 
means  of  a  favourite  woodpecker  *,  from  which  circum- 
ftance  originated  the  fable  of  his  being  metamorphofed 
into  a  bird. 

Picus,  John  Francis,  prince  of  Mirandola,  nephew  of 
John  Pica  or  Picus,  mentioned  above,  was  born  about  the 
year  1469.  Pie  cultivated  learning  and  the  fciences  af¬ 
ter  the  example  of  his  uncle  3  but  he  had  a  principality 
and  dominions  to  fuperintend,  which  involved  him  in 
great  troubles,  and  at  laft  coft  him  his  life.  He  was 
twice  driven  from  his  principality,  and  twice  reflored  3 
and  at  laft,  in  1533,  was,  together  with  his  eldeft  fon 
Albert,  affaftinated  in  his  own  caftle  by  his  nephew  Ga- 
leoti.  He  was  a  great  lover  of  letters  3  and  fuch  of  his 
works  as  were  then  compofed  were  infer  ted  in  the  Straf- 
burgh  edition  of  his  uncle’s  in  1 504,  and  continued  in 
future  impreftions,  befides  fome  others  which  were  never 
collected. 

PIECE,  in  matters  of  money,  fignif.es  fometimes 
the  fame  thing  with  fpecies  3  and  fometimes,  by  adding 
the  value  of  the  pieces,  it  is  ufed  to  exprefs  fuch  as  have 
no  other  particular  name.  For  the  piece  of  eight,  or  pi- 
aftre,  fee  MONET  Table. 

,  Piece,  is  alfo  a  kind  of  money  of  account,  or  rather 


manner  of  accounting,  ufed  among  the  negroes  on  the  Piece, 
coaft  of  Angola  in  Africa.  See  MONK  T  Table.  *  Piedmoni 

Piece,  in  Heraldry ,  denotes  an  ordinary  or  charge. 

The  honourable  pieces  of  the  fnield  are  the  chief,  fefs, 
bend,  pale,  bar,  crofs,  faltier,  chevron,  and  in  gene¬ 
ral  all  thofe  which  may  take  up  one- third  of  the  field,, 
when  alone,  and  in  what  manner  foever  it  be.  See 
Heraldry. 

Pieces,  in  the  military  art,  include  all  forts  of  great 
guns  and  mortars.  Battering  pieces  are  the  larger 
fort  of  guns  ufed  at  fieges  for  making  the  breaches  3 
fuch  are  the  24-pounder  and  culverine,  the  one  carry¬ 
ing  a  24  and  the  other  an  18  pound  ball.  Field-pieces 
are  1 2-pounds,  demiculverines,  6-pounders,  fackers,  mi¬ 
nions,  and  3- pounders,  which  march  with  the  army,  and 
encamp  always  behind  the  fecond  line,  but  in  day  of 
battle  are  in  the  front.  A  foldier’s  firelock  is  likewife 
called  his  piece. 

PIEDMONT,  a  country  of  Italy,  having  formerly 
the  title  of  a  principality,  is  bounded  on  the  north  by 
Savoy  and  Italy  3  on  the  weft  by  France  3  on  the  fouth 
by  the  Mediterranean  and  the  republic  of  Genoa  3  and 
on  the  eaft  by  the  duchies  of  Montferrat  and  Milan  3 
extending  about  150  miles  from  north  to  fouth,  but 
much  lefs  from  eaft  to  weft.  It  is  called  Piedmont,  and 
in  Latin  Fiedmontium ,  from  its  fituation  at  the  foot  of 
the  mountains,  or  Alps,  which  feparate  France  from 
Italy.  This  country  is  in  fome  parts  mountainous,  but 
is  everywhere  very  fruitful.  The  plains  produce  fine 
com,  and  Montferrat  and  the  Milanefe  yield  great  quan¬ 
tities  of  Turkey  wheat,  which  commonly  ferves  for 
bread,  and  with  which  the  people  of  the  middle  rank 
mix  rye  3  the  pods  are  ufed  for  fuel,  and  the  ftalks  be¬ 
ing  thick  ferve  to  mend  the  roads.  The  hills  produce 
plenty  of  wine,  which,  like  the  Italian  wines,  is  very 
lufeious  when  new,  efpecially  the  white.  There  is 
alfo  a  tartifh  red  wine  called  vino  brufeo ,  faid  to  be  very 
wholefome  for  fat  people,  and,  on  the  other  hand,  the 
fweet  wine  is  recommended  as  a  ftomachic.  The 
neighbourhood  of  Turin  is  famous  for  its  fine  fruits, 
and  many  long  walks  of  chefnut  and  mulberry  trees, 
which  produce  both  pleafure  and  profit.  Matrons,  or 
large  chefnuts,  are  a  favourite  dainty  among  the  com¬ 
mon  people.  Thefe  are  put  into  an  oven,  and,  when 
thoroughly  hot,  and  cooled  in  red  wine,  are  dryed  a 
fecond  time  in  the  oven,  and  afterwards  eaten  cold. 
Truffles  grow  here  in  fuch  abundanee,  that  Piedmont 
has  obtained  the  name  of  the  truffle  country.  Some  are 
black,  others  white  marbled  with  red.  Their  price  is 
rated  according  to  their  fize.  Sometimes  they  are 
found  of  12  or  14  pounds  weight  5  and  many  country 
people  earn  from  60  to  70  dollars  a-year  merely  by  dig¬ 
ging  for  them.  The  trade  in  cattle  is  faid  to  bring 
into  Piedmont  no  lefs  than  three  millions  of  livres  per 
annum.  The  cultivation  of  iilk  is  alfo  a  profitable  arti¬ 
cle,  the  Piedmontefe  filk  being,  011  account  of  its  fine- 
uefs  and  ftrength,  efteemed  the  beft  in  Italy.  The  Pied¬ 
montefe  gentry  breed  vaft  numbers  of  filk-worms  un¬ 
der  the  care  of  their  tenants,  who  have  the  eggs  and 
mulberry  leaves  delivered  to  them,  and  in  return  they 
give  half  the  filk  to  their  mafters.  This  principality 
comprehends  eleven  fniall  provinces  :  Piedmont  proper, 
the  valleys  between  Franee  and  Italy,  the  valley  of 
Saluza,  the  county  of  Nice,  the'  marquifate  of  Sufa, 
the  duchy  of  Aoft?*  the  Canavefe,  the  lordfliip  of  Vet- 
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Piedmont,  fail,  the  county  of  Aft,  and  the  Langes.  It  was  for- 
merly  a  part  of  Lombardy,  but  now  belongs  to  the 
king  of  Sardinia,  and  lies  at  the  foot  of  the  Alps, 
which  feparate  France  from  Italy.  It  contains  many 
high  mountains,  among  which  there  are  rich  and  fruit¬ 
ful  valleys,  as  pleafant  and  populeus  as  any  part  of  Italy. 
In  the  mountains  are  mines  of  feveral  kinds,  and  the 
forefts  afford  a  great  deal  of  curious  game,  among  which 
the  tumor  is  an  ufeful  animal.  “  The  mules  (fays  Mr 
Watkins)  are  very  fine  in  this  country  but  the  inhabi¬ 
tants  have  other  beafts,  or  rather  monfters  which  they 
find  very  ferviceable,  though  vicious  and  obftinate. 
Thefe  are  produced  by  a  cow  and  an  afs,  or  mare  and 
bull,  and  called  jumarres  or  gimerri  (a).  I  cannot  fay 
that  I  have  ever  feen  any  of  them,  but  I  am  told  they 
are  very  common.” 

The  Piedmontefe  are  faid  to  be  more  intelligent 
than  the  Savoyards,  but  lefs  fincere.  Some  authors 
reprefent  them  as  lively,  artful,  and  witty,  the  inhabi¬ 
tants  of  the  mountain  of  Aofta  excepted,  who  are  far¬ 
ther  diftinguifhed  by  large  wens,  as  even  their  horfes, 
dogs,  and  other  animals.  Mr  Baretti,  however,  in  his 
Account  of  Italy ,  vol.  ii.  p.  116.  gives  the  following  ac¬ 
count  of  them.  “  One  of  the  chief  qualities  (fays  he), 
which  diftinguifh  the  Piedmontefe  fiom  all  other  Ita¬ 
lians,  is  their  want  of  cheerfulnels.  Piedmont  never 
produced  a  fingle  good  poet,  as  far  as  the  records  of 
the  country  can  go,  whereas  there  is  no  other  province 
of  Italy  but  what  can  boaft  of  foine  poet  ancient  or 
modern  ;  and  yet  the  Piedmontefe  are  not  deficient  in 
feveral  branches  of  learning,  and  fome  of  them  have 
fucceeded  tolerably  well  in  civil  law,  phyfic,  and  the 
mathematics.  It  is  likewife  obferved  of  this  people, 
that  none  of  them  ever  attained  to  any  degree  of  ex¬ 
cellence  in  the  polite  arts,  and  it  is  but  lately  that  they 
can  boaft  of  a  painter,  Cavaliero  Bomente ;  a  ftatuary, 
Signor  Lodetto  ;  and  fome  architects,  Conte  Alfieri, 
Signor  Borra,  and  others,  who  yet,  to  fay  the  truth, 
are  far  inferior  to  numberlefs  artifts  produced  by  the 
other  provinces  of  Italy.  They  have,  on  the  other 
hand,  greatly  advanced  when  confidered  as  foldiers  $ 
though  their  troops  have  never  been  very  numerous, 
every  body  converfant  in  hiftory  knows  the  brave  ftand 
they  made  for  fome  centuries  paft  againft  the  French, 
Spaniards,  and  Germans,  whenever  they  have  been  in¬ 
vaded  by  thefe  nations.  The  Ikill  of  the  Piedmontefe 
in  fortification  is  likewife  very  great,  and  their  Berto- 
las  and  Pintos  have  fhown  as  much  genius  as  the  Vau- 
bans  and  Cohorns,  in  rendering  impregnable  feveral 
places  which  inferior  engineers  would  only  have  made 
fecure.” 

Payne's  The  chief  trade  of  this  principality  confifis  in  hemp 

Ceo8\  and  filk.  Indeed,  fo  great  is  their  trade  in  raw  filk, 

vo .  ii.  that  the  Englifh  alone  have  purchafed  to  the  value  of 

200,000  lib.  in  a  year.  The  filk  worm  thrives  fo  well, 
that  many  peafants  make  above  (b)  ioo  lib.  of  filk  an¬ 


nually  j  and  it  is  not  only  abundant,  but  univerfally  Piedmont,' 
known  to  be  ftronger  and  finer  than  any  in  Italy.  The  ,  fltne5,  t 
land  owners  divide  the  profit  with  their  tenants.  The  v 
Piedmontefe  workmen,  however,  are  faid  to  want  ex- 
pertnefs,  though  they  finifli  their  work  equally  well 
with  thofe  of  other  nations.  The  high  duty  and  land- 
carriage  on  mules  likewife  tend  to  leffen  the  value  of 
this  trade.  They  have  befides  com,  rice,  wine,  fruits, 
flax,  and  cattle. 

In  the  valleys  of  Lucerne,  Peyroufe,  and  St  Martin, 
which  have  always  belonged  to  Piedmont,  live  the  cele¬ 
brated  Waldenfes  or  Vaudois,  a  name  which  fignifies 
people  of  the  valleys.  Thefe  have  rendered  themfelves 
famous  in  hiftory  for  their  diffent  from  the  Romifh 
church  long  before  the  time  of  Luther  and  Calvin,  and 
for  the  perlecutions  they  have  fuffered  on  that  account  $ 
but  fiuce  the  year  1730  they  have  not  been  openly  mo- 
lefted  for  their  religion,  but,  in  order  to  fupprefs  them 
by  degrees,  a  popilh  church  has  been  built  in  every  pa- 
rifh.  They  are  heavily  taxed,  and  labour  under  great 
oppreflions.  The  number  of  people  in  thefe  valleys 
fcarce  at  prefent  exceeds  io,cco,  of  which  1000  are 
Catholics.  The  chief  river  of  Piedmont  is  the  Po,  which 
flows  out  of  Mount  Vifo.  The  river  Sefia,  the  Doria, 

Baltea,  the  ancient  Druria,  the  Tenaro,  and  feveral 
others,  run  into  it.  The  Var,  anciently  called  the  Va¬ 
rus,  rifes  in  the  county  of  Nice,  and  after  watering  it 
empties  itfelf  into  the  Mediterranean.  The  language  of 
the  Piedmontefe  is  a  mixture  of  French  and  Italian.  In 
this  country  are  about  50  earldoms,  15  marquifates,  a 
multitude  of  lordfhips,  and  20  abbeys.  Though  the 
country  be  entirely  popilh,  except  fome  valleys  inhabit¬ 
ed  by  the  Waldenfes,  the  king  referves  to  himfelf  the 
greateft  part  of  the  poiver  in  church  affairs,  which  in 
many  other  places  is  given  up  to  the  pope,  and  the  con- 
ftitution  unigenitus  is  here  univerfally  oppofed.  Towards 
the  end  of  the  17th  century,  the  French  king  perfuaded 
the  duke  of  Savoy  to  drive  them  out  of  the  country  $  in 
confequence  of  which  200,000  of  them  retired  to  Ger¬ 
many,  England,  and  Holland,  and  yet  they  are  not  all 
extirpated,  though,  as  we  have  obferved,  they  are  obliged 
to  have  a  Roman  Catholic  church  in  every  pariftu 

Turin,  formerly  the  refidence  of  the  king  of  Sardinia, 
to  whom  this  principality  belonged,  is  the  chief  city. 

See  Turin.  The  number  of  inhabitants,  Mr  Watkins 
fays,  in  Piedmont  and  Savoy,  amount  to  2,695,727 
fouls,  of  which  Turin  contains  about  77,000.  Pied¬ 
mont,  as  well  as  the  reft  of  Italy,  few  of  our  readers 
need  be  informed,  is  now  fubjeft  to  the  overgrown  power 
of  France. 

PIENES,  a  fmall  ifland  of  Japan,  oppofite  to  the 
harbour  of  Saccai,  is  famed  not  only  for  the  beauty  of 
its  walks,  to  which  crowds  of  people  refort  from  the 
city,  but  for  a  deity  worlhipped  there,  to  which  vaft 
numbers  of  perfons  devote  themfelves.  They  go  from 
his  temple  to  the  fea  fide,  where  they  enter  into  a  boat 

provided 


(a)  Thefe  equivocal  animals,  however,  if  we  may  fo  term  them,  are  fo  generally  mentioned  by  travellers  in 
this  part  of  Europe,  that  we  have  no  doubt  of  their  exiftence,  or  of  their  being  found  hardy  and  ferviceable  as 
labourers. 

(b)  Each  pound  is  valued  in  Piedmont  at  18s.  The  little  village  of  La  Tour,  in  the  valley  of  Lucerne,  makes 
above  50,000  lb.  annually,  and  the  exports  every  year  to  the  fingle  city  of  Lyons  amount  to  more  than  160,000V 
Sterling. 
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Piencs  provided  for  the  purpofe  \  then,  launching  mip  the  deep, 
Pierr]  »s  ^irow  thcmfelves  overboard,  loaded  with  (tones,  and 

K  .  link  to  the  bottom.  The  temple  of  that  deity,  which  is 
called  Canon,  is  very  large  and  lofty,  and  fo  are  many 
others  in  the  city  itfelf-j  one  in  particular,  dedicated  to 
the  gods  of  other  countries,  is  thought  the  fined  in  the 
whole  empire. 

PIEPOUDRE,  Court  of,  the  lowed,  and  at  the 
fame  time  the  moil  expeditious,  court  of  judice  known 
to  the  law  of  England.  It  is  called  piepoudre,  ( curia 
pedis  pn/verizati),  from  the  dully  feet  of  the  fuitors ;  or, 
according  to  Sir1,  Edward  Coke,  becaufe  judice  is  there 
done  as  fpcedily  as  duft  can  fall  from  the  foot :  Upon 
the  fame  principle  that  juflice  among  the  Jews  was  ad- 
miniflered  in  the  gate  of  the  city,  that  the  proceedings 
might  be  the  more  fpeedy,  as  well  as  public.  But  the 
etymology  given  us  by  a  learned  modem  writer  is 
much  more  ingenious  and  fatisfadlory  ;  it  being  de¬ 
rived,  according  to  him,  from  pied puldreaux ,  “  a  ped¬ 
lar,”  in  old  French,  and  therefore  fignifying  the  court 
of  fuch  petty  chapmen  as  refort  to  fairs  or  markets.  It 
is  a  court  of  record  incident  to  every  fair  and  market ; 
of  which  the  Reward  of  him  who  owns  or  has  the  toll  of 
the  market  is  the  judge.  It  was  inftituted  to  adminiiler 
juflice  for  all  commercial  injuries  done  in  that  very  fair 
or  market,  and  not  in  any  preceding  one.  So  that  the 
injury  mud  be  done,  Complained  of,  heard,  and  deter¬ 
mined,  within  the  compafs  of  one  and  the  fame  day,  un- 
lefs  the  fair  continues  longer.  The  court  hath  cogniz¬ 
ance  of  all  matters  of  contrail  that  can  poflihly  arife 
within  the  precinct  of  that  fair  or  market ;  and  the  plain¬ 
tiff  rnud  make  oath  that  the  caufe  of  an  action  arofe 
there.  From  this  court  a  writ  of  error  lies,  in  the  na¬ 
ture  of  an  appeal,  to  the  courts  at  Weftminfter.  The 
rcafon  of  its  inditution  feems  to  have  been,  to  do  judice 
expeditioufiy  among  the  variety  of  perfons  that  refort 
from  aidant  places  to  a  fair  or  market  \  fince  it  is  pro¬ 
bable,  that  no  other  inferior  court  might  be  able  to 
ferve  its  procefs,  or  execute  its  judgements,  on  both  or 
perhaps  either  of  the  parties ;  and  therefore,  unlcfs  this 
court  had  been  ere  died,  the  complain^  mud  ncceffarily 
have  referted  even  in  the  fird  inflance  to  fomc  fuperior 
judicature. 

PIER,  in  building,  denotes  a  mafs  of  done,  &c. 
oppofed  by  way  of  fortrefs  to  the  force  of  the  fea,  or 
a  great  river,  for  the  fecurity  of  drips  that  lie  at  harbour 
in  any  haven. 

PIERS  of  a  Bridge .  See  Bridge. 

PIERCEA.  See  Rivinia. 

FIERI  A,  in  Ancient  Geography ,  a  didridl  of  Mace¬ 
donia,  contained  between  the  mouths  of  the  rivers  Lu- 
dias  and  Pencus  \  extended  by  Strabo  beyond  the  Lu- 
dias,  to  the  river  Axios  on 'the  north,  and  on  the  fouth 
no  farther  than  the  Aliacmon,  along  the  weft  fide  of 
the  Sinus  Thermaicus. — Another  Plena  of  Syria,  the 
north  part  of  Seleucia,  or  the  Antiochcna ,  fituated  on 
the  Sinus  Idicus,  and  lying  next  Cilicia  to  the  north- 
Aved. 

PIERIDES,  in  fabulous  hidory,  the  daughters  of 
*  Pierus  a  Macedonian  prince,  prefuming  to  difpute  with 

the  muds  for  the  prize  of  poetry,  were  turned  into  mag¬ 
pies.  The  name  of  Pierides  was  alfo  given  to  the  mules, 
from  Mount  Pieris  in  TheiTaly,  which  was  ccnfecratcd 
to  them  j  or,  according  to  others,  from  Pieris,  a  Tlitf- 


falian  poet,  who  vras  the  fird  wTho  facrificed  to  them.  Pierino 
See  Pieris.  .  f 

PI  ERINO  DEL  Vaga,  an  eminent  Italian  painter.  t 
born  of  poor  parents  in  Tufcany,  about,  the  year  1500. 

He  was  placed  apprentice  with  a  grocer  in  Florence, 
and  got  fome  inltrudlions  from  the  painters  to  whom 
he  was  fent  with  colours  and  pencils  ;  but  a  painter 
named  Vaga  taking  him  to  Rome,  lie  was  called  Del 
Vaga ,  from  living  with  him,  his  real  name  bti»g  Bua~ 
nacorfi .  He  dudied  anatomy  with  the  fcienccs  nccef- 
fary  for  his  profedion  ;  and  had  fomewhat  of  every 
thing  that  was  good  in  his  compofitions.  After  Ra¬ 
phael’s  death,  he  joined  with  Julio  Romano  and  Fran- 
eifeo  Pcnni  to  finifh  the  works  in  the  Vatican  which 
were  left  imperfect  by  their  common  mader  ;  and  to 
confirm  their  frienddiip  married  Penni’s  fider.  He  gain¬ 
ed  the  highed  reputation  by  his  performances  in  the  pa¬ 
lace  of  Prince  Doria  at  Genoa  :  but  the  multiplicity  of 
bis  bufinefs,  and  the  vivacity  of  his  imagination,  drained 
his  fpirits  in  the  flower  of  his  age  \  for  he  died  in  the 
year  1547.  Of  all  Raphael’s,  difciples,  Pierino  kept 
the  chara«5ler  of  his  mader  longed,  i.  e.  his  exterior 
character  and  manner  of  defigning  •  for  he  fell  very  fliort 
of  the  finenefs  of  Raphael’s  thinking.  Pic  had  a  parti¬ 
cular  .genius  for  the  decoration  of  places  according  to 
their  cudcms.  His  invention  in  that  kind  of  painting 
was  full  of  ingenuity  j  grace  and  order  are  everywhere 
to  be  met  with,  and  his  difpofitions,  which  are  ordinary 
in  his  pidlures.  are  wonderful  in  his  ornaments :  fomc  of 
thefc  he  has  made  little,  and  fome  great,  and  placed  them 
both  with  fo  much  art,  that  they  let  off  one  another  by 
comparifon  and  contrad.  His  figures  are  difpofed  and 
defigned  according  to  Raphael’s  gudo  \  and  if  Raphael 
gave  him  at  fiift  fome  flight  (ketches  of  ornaments,  as 
he  did  to  Giovanni  d’ Udine,  he  executed  them  to  admi¬ 
ration.  The  tapedries  of  the  (even  planets,  in  fcvcii 
pieces,  which  Pierino  defigned  for  Diana  de  Poitiers, 
and  which  were,  when  De  Piles  wrote,  with  Monfieur 
the  fird  preddent  at  Paris,  diow’S  fufhcicntly  wBat  he 
wras,  and  that  the  above  character  docs  not  exceed  the 
truth. 

PIERIS,  in  Ancient  Geography ,  a  mountain  which 
is  thought  to  have  given  name  to  Picria  of  Macedonia  *, 
taking  its  name  from  Pierus  a  poet,  who  was  the  fird 
that  facrificed  to  the  Mufes,  thence  called  Pierides , 
if  credit  may  be  given  to  an  ancient  fcholiad  on  Juve¬ 
nal. 

PIERRE  d’automne  is  a  French  name,  tranflatcd 
from  the  Chinefe,  of  a  medicinal  done,  celebrated  in 
the  eaft  for  curing  all  diforders  of  the  lungs.  Many 
imagine  it  had  its  name  of  the  autumn-done  from  its 
being  only  to  be  made  at  that  fcafon  of  lire  year  ;  but 
it  may  certainly  be  made  equally  at  all  times.  The 
Chinefe  ehemifts  refer  the  various  parts  of  the  body  to 
the  feveral  feafons  of  the  year,  and  thus  they  refer  the 
lungs  to  autumn.  This  is  evident  in  their  writings,  and 
thus  the  done  for  difeafes  of  the  lungs  came  to  be  called 
autumn Jl one .  Is  is  prepared  as  follow's  :  They  put  30 
pints  of  the  urine  of  a  ftrong  and  healthy  young  man 
into  a  large  iron  pot,  and  fet  it  over  a  gentle  fire. 
When  it  begins  to  boil,  they  add  to  it,  drop  by  drop, 
about  a  large  tea-cup-full  of  rape  oil.  They  then  leave 
it  on  the  fire  till  the  whole  is  evaporated  to  a  thick  fub- 
ftar.ee  tike  black  mud.  It  is  then  taken  out  of  the  pot, 

and 
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Pierre,  and  laid  on  a  flat  iron  to  dry,  fo  that  it  may  be  powder- 
,  Pietltts‘  ed  very  fine.  This  powder  is  moiftened  with  frefh  oil, 
v  and  the  mafs  is  put  into  a  double  crucible,  furrounded 
with  coals,  where  it  Hands  till  it  be  thoroughly  dried 
again.  This  is  again  powdered,  and  put  into  a  china 
veflel,  which  being  covered  with  filk  cloth  and  a  double 
paper,  they  pour  on  it  boiling  water,  wThich  makes  its 
way,  drop  by  drop,  through  thefe  coverings,  till  fo  much 
is  got  in  as  is  fufficient  to  reduce  it  to  a  pafte.  This 
palte  is  well  mixed  together  in  the  veflel  it  is  kept  in, 
and  this  is  put  into  a  veflel  of  water,  and  the  whole  fet 
over  the  fire.  The  matter  thus  becomes  again  dried  in 
balneo  maria,  and  is  then  finifhed.  Obferv.  fur  les 
Cout.  de  PAfie,  p.  258. 

Pierre,  St,  is  a  large  river  in  North  America, 
fcarcely  inferior  to  the  Rhine  or  the  Danube,  and  navi¬ 
gable  almoft  to  its  fource.  Together  with  many  other 
large  ftreams,  it  falls  into  the  great  river  Mifliflippi. 

Pierre,  St,  or  St  Peter's,  the  capital  of  Martinico, 
was  built  in  1665,  in  order  to  overawe  the  mutineers  of 
the  ifland  who  rebelled  againlt  its  proprietors,  the  fecond 
Weft  India  company,  who  were  at  the  fame  time  the 
proprietors  of  all  the  French  Antilles.  It  is  fituated  on 
the  weftern  fide  of  the  ifland.  The  town  extends  along 
the  fhore,  and  a  battery  that  commands  the  road  is  erect¬ 
ed  on, the  weft  fide,  which  is  wafhed  by  the  river  Royo- 
lan,  or  St  Peter.  The  town  is  divided  into  three  wards  j 
the  middle,  which  is  properly  St  Peter’s,  begins  at  the 
fort,  and  runs  weftward  to  the  battery  of  St  Nicholas. 
Under  the  walls  of  the  fecond  wrard  fhips  at  anchor  ride 
more  fecurely  than  under  the  fort,  on  which  account 
this  ward  is  called  the  Anchorage .  The  third  ward,  cal¬ 
led  the  Gallery,  extends  along  the  fea  fide  from  Fort  St 
Peter  to  the  Jefuits  River,  and  is  the  moft  populous  part 
of  the  city.  The  houfes  of  St  Peter’s  ward  are  neat, 
commodious,  and  elegant,  particularly  thofe  of  the  go¬ 
vernor  of  the  ifland,  the  intendant,  and  the  other  offi¬ 
cers.  The  pariffi  church  of  St  Peter  is  a  magnificent 
ftone  building  which  belonged  to  the  Jefuits,  with  a 
noble  front  of  the  Doric  order.  The  church  of  the  An¬ 
chorage,  which  belongs  to  the  Jacobine  friars,  is  like- 
wife  of  ftone.  It  is  a  place  of  confiderable  trade,  and 
is  built  with  tolerable  regularity.  The  houfes  are  moftly 
conftruCted  of  a  gray  pumice-ftone  or  lava,  which  is 
found  on  the  ftrand  ;  and  the  high-ftreet  is,  according 
to  Dr  Ifert,  above  an  Englifli  mile  in  length.  It  is 
fuppofed  to  contain  about  2000  houfes,  and  30,000  in¬ 
habitants,  including  negroes.  St  Pierre,  with  the  whole 
of  the  flourilhing  ifland  of  Martinico,  was  taken  from 
the  French  in  the  month  of  March  1794,  by  the  Britilh 
troops  :  1 25  vefiels  loaded  with  the  produce  of  the  ifland, 
and  of  great  value,  were  captured,  71  of  which  were  in 
the  harbour  of  St  Pierre. 

PIETISTS,  a  religious  feCt,  fprung  up  among  the 
Proteftants  of  Germany,  feeming  to  be  a  kind  of  mean 
between  the  Quakers  of  England  and  the  Quietifts  of 
the  Romifli  church.  They  defpife  all  forts  of  ecclefi- 
aftical  polity,  all  fchool  theology,  and  all  forms  and 
ceremonies,  and  give  themfelves  up  to  contemplation 
and  the  myftic  theology.  Many  grofs  errors  are  charged 
on  the  Pietifts,  in  a  book  entitled  Manipulus  Obferva- 
tionum  A ntipietiftica rum  ;  but  they  have  much  of  the  air 
of  polemical  exaggeration,  and  are  certainly  not  at  all 
juft.  Indeed  there  are  Pietifts  of  various  kinds  :  Some 
running  into  grofs  illufions,  and  carrying  their  errors  to 
Vo L.  XVI.  Part  II. 


the  overturning  of  a  great  part  of  the  Chriftian  doCtrme,  Pietifb 
while  others  are  only  vifionaries  j  and  others  are  very  It 
honeft  and  good,  though  perhaps  mifguided,  people.  7'  . 
They  have  been  difgufted  with  the  coldnefs  and  forma¬ 
lity  of  other  churches,  and  have  thence  become  charm¬ 
ed  with  the  fervent  piety  of  the  Pietifts,  and  attached  to 
their  party,  without  giving  into  the  grofleft  of  their  er¬ 
rors.  See  Mojheim's  Eccl.  Hi/lory ,  vol.  iv.  p.  454. 

Pietists,  otherwife  called  the  Brethren  and  Sifters 
of  the  Pious  and  Chriftian  Schools ,  a  fociety  formed  in 
the  year  1678  by  Nicholas  Barre,  and  obliged  by  their 
engagements  to  devote  themfelves  to  the  education  of 
poor  children  of  both  fexes. 

PIETOLA,  anciently  called  Andes,  is  a  place  with¬ 
in  two  Italian  miles  of  Mantua,  famous  for  being  the 
birthplace  of  Virgil. 

PIETY,  is  a  virtue  which  denotes  veneration  for  the 
Deity,  and  love  and  tendemefs  to  our  friends.  This  di- 
ftinguiffied  virtue,  like  many  others,  received  among  the 
Romans  divine  honours,  and  was  made  one  of  their  gods. 

Acilius  Glabrio  firft  erected  a  temple  to  this  divinity, 
which  he  did  upon  the  fpot  on  which  a  woman  had  fed 
wTith  her  own  milk  her  aged  father,  who  had  been  irn- 
prifoned  by  order  of  the  fenate,  and  deprived  of  all  ali¬ 
ments.  The  ftory  is  well  known,  and  is  given  at  length 
in  authors  which  are  in  the  hands  of  every  fchoolboy. 

See  Cicero  de  div.  1.  and  Valerius  Maximus,  v.  c.  4.  and 
our  article  FILIAL  Piety. 

If  piety  was  thus  praCtifed  and  thus  honoured  in 
Heathen  antiquity,  it  furely  ought  not  to  be  lefs  fo, 
among  Chriftians,  to  whom  its  nature  is  better  defined, 
and  to  the  practice  of  which  they  have  motives  of  great¬ 
er  cogency.  A  learned  and  elegant  writer  has  faid  that 
the  want  of  piety  arifes  from  the  wrant  of  fenfibility ;  and 
his  obfervations  and  arguments  are  fo  juft  and  fo  well  ex- 
prefled,  that  we  cannot  do  better  than  tranfcribe  them. 

“  It  appears  to  me  (fays  Dr  Knox),  that  the  mind 
of  man,  when  it  is  free  from  natural  defeCts  and  acquir¬ 
ed  corruption,  feels  no  lefs  a  tendency  to  the  indulgence 
of  devotion  than  to  virtuous  love,  or  to  any  other  of  the 
more  refined  and  elevated  affections.  But  debauchery 
and  excefs  contribute  greatly  to  deftroy  all  the  fufcep- 
tible  delicacy  with  which  nature  ufually  furnifhes  the 
heart  5  and,  in  the  general  extinction  of  our  better  qua¬ 
lities,  it  is  no  wonder  that  fo  pure  a  fentiment  as  that  of 
piety  ffiould  be  one  of  the  firft  to  expire. 

“  It  is  certain  that  the  underftanding  may  be  improv¬ 
ed  in  a  knowledge  of  the  world,  and  in  the  arts  of  fuc- 
ceeding  in  it,  while  the  heart,  or  whatever  conftitutes 
the  feat  of  the  moral  and  fentimental  feelings,  is  gra¬ 
dually  receding  from  its  proper  and  original  perfection. 

Indeed  experience  feems  to  evince,  that  it  is  hardly  pof- 
fible  to  arrive  at  the  character  of  a  complete  man  of  the 
world,  without  lofing  many  of  the  moft  valuable  fenti- 
ments  of  uncorrupted  nature.  A  complete  man  of  the 
world  is  an-  artificial  being ;  he  has  difcarded  many  of 
the  native  and  laudable  tendencies  of  his  mind,  and 
adopted  a  new  fyftem  of  objeCts  and  propenfities  of  his 
own  creation.  Thefe  are  commonly  grofs,  coarfe,  fordid, 
felfiffi,  and  fenfual.  All,  or  either  of  thefe  attributes, 
tend  direCtly  to  blunt  the  fenfe  of  every  thing  liberal, 
enlarged,  difinterefted  ;  of  every  thing  which  partici¬ 
pates  more  of  an  intellectual  than  of  a  fenfual  nature. 

When  tjie  heart  is  tied  do.vn  to  the  earth  by  luft  and 
avarice,  it  is  not  extraordinary  that  the  eye  Ihould  be 
3  Z  feldom 
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feldom  lifted  up  to  heaven.  To  the  man  who  fpends  his  ferve  them,  it  will  be  neceffary  to  preferve  our  fenfibihty  ;  Piety 
'  Sunday  (becaufe  he  thinks  the  day  fit  for  little  elfe)  in  and  nothing  will  contribute  fo  much  to  this  purpofe  as  a  p 

the  countine-houfe,  in  travelling,  in  the  tavern,  or  in  the  life  of  temperance,  innocence,  and  fimplicity.  Wy - 

brothel,  thofe  who  go  to  church  appear  as  tools,  and  the 
bufinefs  they  go  upon  as  nonfenfe.  He  is  callous  to  the 
feelings  of  devotion ;  but  he  is  tremblingly  alive  to  all  that 
gratifies  his  fenfes  or  promotes  his  intereft. 

“  It  has  been  remarked  of  thofe  writers  who  have  at¬ 
tacked  Chridianity,  and  represented  all  religions  merely 
as  diverlified  modes  of  fuperdition,  that  they  were  in¬ 
deed,  for  the  moil  part,  men  of  a  metaphyfical  and  a 
difputatious  turn  of  mind,  but  ufually  little  diflinguilhed 
for  benignity  and  generofity.  Ihere  was,  amidft  all 
their  pretenlions  to  logical  fagacity,  a  cloudinefs  of 
ideas,  and  a  coldnefs  of  heart,  which  rendered  them 
very  unfit  judges  on  a  quedion  in  which  the  heart  is 
chiefly  intereded  \  in  which  the  language  of  nature  is 
more  expreflive  and  convincing,  than  all  the  dreary  fub- 
tleties  of  the  difmal  metaphylicians.  Even  the  reafon- 
ing  faculty,  on  which  we  fo  greatly  value  ourfelves,  may 


be  perverted  by  excefiive  refinement  ,  and  there  is  an  ab- 
drufe,  but  vain  and  foolifh  philofophy,  which  philofo- 
phizes  us  out  of  the  nobleft  parts  of  our  noble  nature. 
One  of  thofe  parts  of  us  is  our  indinftive  fenfe  of  reli¬ 
gion,  of  which  not  one  of  thofe  brutes  which  the  philo¬ 
sophers  moll  admire,  and  to  whofe  rank  they  wifh  to  re¬ 
duce  us,  is  found  in  the  flighted  degree  to  participate. 

“  Such  philofophers  may  be  called,  in  a  double  fenfe, 
the  enemies  of  mankind.  They  not  only  endeavour  to 
entice  man  from  his  duty,  but  to  rob  him  of  a  mod  ex¬ 
alted  and  natural  pleafure.  Such,  furely,  is  the  plea- 
lure  of  devotion.  For  when  the  foul  rifes  above  this  lit¬ 
tle  orb,  and  pours  its  adoration  at  the  throne  of  celedial 
raajedy,  the  holy  fervour  which  it  feels  is  itfelf  a  rapturous 
delight.  Neither  is  this  a  declamatory  reprefen tation,  but 
a  truth  felt  and  acknowledged  by  all  the  fons  of.  men  ; 
Except  thofe  who  have  been  defeftive  in  fenlibility,  or 


Of  piety,  as  it  denotes  love  and  tendernefs  to  our 
friends,*  there  have  been  many  didinguifhed  indances 
both  in  ancient  and  modern  times.  See  FILIAL  Piety , 
FBATEBNAL  and  PABENTAL  AffeBion ,  &c. 

The  following  example  of  filial  piety  in  China,  ta¬ 
ken  from  P.  Hu  Halde’s  defcription  of  that  country, 
will  not  we  trud  be  difagreeable  to  our  readers.  “  In 
the  commencement  of  the  dynady  of  the  Tang,  Lou- 
tao-tfong,  who  wTas  difaffected  to  the  government,  be¬ 
ing  accufed  of  a  fault,  which  touched  his  life,  obtain¬ 
ed  leave  from  thofe  who  had  him  in  cudody,  to  per¬ 
form  the  duties  of  the  Tao  to  one  of  his  deceafed 
friends.  He  managed  matters  fo  well,  that  giving  his 
keepers  the  Hip,  he  fled  to  the  houfe  of  Lou  Nan-kin, 
with  w'hom  he  had  a  friendfhip,  and  tilers  hid  himfelf* 
Lou  Nan-kin,  notwithdanding  the  drift  fearch  that 
was  made,  and  the  feverity  of  the  court  againd  thofe 
who  conceal  prifoners  that  have  efcaped,  wrould  not 
betray  his  friend.  However,  the  thing  coming  to  be 
difcovered,  Lou  Nan-kin  was  imprifoned ;  and  they 
were  jud  on  the  point  of  proceeding  againd  him,  when 
his  younger  brother  prefenting  himlelf  before  the  judge. 
It  is  I,  Sir,  faid  he,  who  have  hidden  the  prifoner ;  it  if 
I  who  ought  to  die,  and  not  my  elder  brother .  The  elded 
maintained,  on  the  contrary,  that  his  younger  brother  ac¬ 
cufed  himfelf  wrongfully,  aad  was  not  at  all  culpable. 
The  judge,  v;ho  ivas  a  perfon  of  great  fagacity,  fifted 
both  parties  fo  effeftually,  that  he  not  only  difcovered 
that  the  younger  brother  was  innocent,  but  even  made 
him  confefs  it  himfelf :  It  is  true ,  Sir,  faid  the  younger 
all  in  tears,  I  have  accufed  tmjfelf  falfely  ;  but  I  have 
very  flrotig  reafons  for  fo  doing .  My  mother  has  been 
dead  for  fome  time,  and  her  corpfe  is  not  yet  buried ;  1 
have  a  ffer  alfo  who  is  marriageable ,  but  is  not  yet  dif 


ho  hoped  to  gratify  the  pride  or  the  malignity  of  their  pofed  of ;  thief e  things  which  my  brother  is  capable  of  ma- 
liearts  by  Angular  and  pernicious  fpeculation.  l am  Wf*5-  aU^  t^r.e^ore  hisfead . 

“  Indeed  all  difputatious,  controverfial,  and  metaphy-  rr  1  r  r  ■ 
deal  writings  on  the  fubjeft  of  religion,  are  unfavourable 


to  genuine  piety.  We  do  not  find  that  the  mod  renown¬ 
ed  polemics  in  the  church  militant  were  at  all  more  at¬ 
tentive  than  others  to  the  common  offices  of  religion,  or 
that  they  vrere  aftuated  by  any  peculiar  degree  of  devo¬ 
tion.  The  truth  is,  their  religion  centered  in  their  heads, 
whereas  its  natural  region  is  the  heart.  The  heart !  con¬ 
fined,  alas  !  in  colleges  or  libraries,  unacquainted  with  all 
the  tender  charities  of  hufband,  father,  brother,  friend  j 
fome  of  them  have  almod  forgotten  that  they  pofiefs  a 
heart.  It  has  long  ceafed  to  beat  with  the  pulfations  of 
love  and  fympathy,  and  has  been  engroffed.  by  pride  on 
conquering  an  adverfary  in  the  fyllogidic  combat,  or  by 
impotent  anger  on  a  defeat.  With  fuch  habits,  and  fo 
defeftive  a  fydem  of  feelings,  can  we  expeft  that,  a  doc¬ 
tor  of  the  Sorbonne,  or  the  disputing  profefior  of  divinity, 
fhould  ever  feel  the  pure  flame  of  piety  that  glowed  in  the 
hofoms  of  Mrs  Rowe,  Mrs  Talbot,  or  Mr  Nelfon  ? 

“  It  is  however  certain,  that  a  devotional  tade  and 
habit  are  very  defirable  in  themfelves,  exclufive  of  their 
,  effefts  in  meliorating  the  morals,  and  difpofition,  and 
promoting  prefent  and  future  felicity.  They  add  dig¬ 
nity,  pleafure,  and  fecurity  to  any  age  :  but  to  old  age 
they  are  the  mod  becoming  grace,  the  mod  fubdan- 
tial  fupport,  and  the  fweeted  comfort.  In  order  to  pre- 


Vouchfafe  to  admit  my  tefimony .  The  commidioner  gave 
an  account  of  the  whole  affair  to  the  court,  and  the  em¬ 
peror  at  his  folicitation  pardoned  the  criminal.15 
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PIG,  fee  Sus,  1 

Guinea-PlG,  fee  Mus,  J J 
PlG  of  lead,  the  eighth  part  of  a  fother,  amounting 
to  250  pounds  weight. 

PIGANIOL  de  la  Force,  John  Aymar  de,  a 
native  of  Auvergne,  of  a  noble  family,  applied  himfelf 
with  ardour  to  the  dudy  of  geography  and  of  the  bi- 
dory  of  France.  With  the  dew  of  improving  himfelf 
in  this  dudy,  he  travelled  into  different  provinces  j  and, 
in  the  courfe  ©f  his  travels,  made  fome  important  obfer- 
vations  on  the  natural  hidory,  the  commerce,  the  civil 
and  ecclefiadical  government  of  each  province.  Thefe  ob- 
fervations  w’ere  of  great  ufe  to  him  in  compiling  the  w'orks 
he  has  left  behind  him,  of  which  the. chief  are,  I.  An 
Hidorical  and  Geographical  Defcription  of  France  ;  the 
larged  edition  of  which  is  that  of  1753,  in  1 5  vols.  1 2mo. 
It  is  the  bed  w^ork  which  has  hitherto  appeared  upon  that 
fubjeft,  though  it  contains  a  great  number  of  inaccura¬ 
cies  and  even  errors.  2.  A  Defcription  of  Paris,  in  10 
vols.  i2mo  ;  a  work  equally  entertaining  and  indruftive, 
and  much  more  complete  than  the  defcription  given  by 
Germain  Brice  :  befides,  it  is  written  with  an  elegant 
fimplicity.  He  publifhed  an  abridgement  of  it  in  2  vols. 

i2mo. 
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»  Pigeon,  iamo.  3.  A  Defcription  of  the  Cadle  and  Park  of  Ver- 
V  failles,  Marly,  &c.  in  2  vols.  i2mo  :  it  is  very  amufing, 

and  pretty  well  executed.  Piganiol  had  alfo  a  concern 
with  Abbe  Nadal  in  the  journal  of  Trevoux.  He  died 
at  Paris  in  February  1753,  at  ths  age  of  80  years.  This 
learned  man  was  as  much  to  be  refpetled  for  his  manners 
as  for  his  talents.  To  a  profound  and  varied  knowledge 
he  united  great  probity  and  honour,  and  all  the  polite- 
nefs  of  a  courtier. 

PIGEON,  fee  Columba,  Ornithology  Index. 

PlGEON-Houfe  is  a  houfe  ere&ed  full  of  holes  within, 
for  the  keeping,  breeding,  &c.  of  pigeons,  otherwife  cal¬ 
led  a  dove-cot . 

Any  lord  of  manor  may  build  a  pigeon-houfe  on 
his  land,  but  a  tenant  cannot  do  it  without  the  lord’s 
licence.  When  perfons  (hoot  at  or  kill  pigeons  within 
a  certain  didance  of  the  pigeon-houfe,  they  are  liable 
to  pay  a  forfeiture. 

In  order  to  erefl  a  pigeon-houfe  to  advantage,  it 
will  be  neceffary,  in  the  firft  place,  to  pitch  upon  a 
convenient  fituation  \  of  which  none  is  more  proper 
than  the  middle  of  a  fpacious  court-yard,  becaufe  pi¬ 
geons  are  naturally  of  a  timorous  difpofition,  and  the 
lead  noife  they  hear  frightens  them.  With  regard  to 
the  fize  of  the  pigeon-houfe,  it  muft  depend  entirely 
upon  the  number  of  birds  intended  to  be  kept ;  but  it 
is  better  to  have  it  too  large  than  too  little  5  and  as  to 
its  form,  the  round  ffiould  be  preferred  to  the  fquare 
ones  ;  becaufe  rats  cannot  fo  eafily  come  at  them  in 
the  former  as  in  the  latter.  It  is  alfo  much  more 
commodious ;  becaufe  you  may,  by  means  of  a  lad¬ 
der  turning  upon  an  axis,  ealily  vifit  all  the  neds  in 
the  houfe,  without  the  lead  difficulty  5  which  can¬ 
not  fo  ealily  be  done  in  a  fquare  houfe.  In  order  to 
hinder  rats  from  climbing  up  the  outlide  of  the  pi¬ 
geon-houfe,  the  wall  fhould  be  covered  with  tin 
plates  to  a  certain  height,  about  a  foot  and  a  half 
will  be  fufficient j  but  they  ffiould  project  out  three  or 
four  inches  at  the  top,  to  prevent  their  clambering  any 
higher. 

The  pigeon-houfe  fhould  be  placed  at  no  great  di¬ 
ftance  from  water,  that  the  pigeons  may  carry  it  to 
their  young  ones  *,  and  their  carrying  it  in  their  bills 
will  warm  it,  and  render  it  more  wholefome  in  cold 
weather.  The  boards  that  cover  the  pigeon-houfe 
fhould  be  well  joined  together,  fo  that  no  rain  may 
penetrate  through  it  :  and  the  whole  building  ffiould 
be  covered  with  hard  plafter,  and  white-waffied  within 
and  without,  white  being  the  mod  plealing  colour  to 
pigeons.  There  mud  be  no  window,  or  other  open- 
*  ing  in  the  pigeon-houfe  to  the  eadward  ;  thefe  ffiould 
always  face  the  fouth,  for  pigeons  are  very  fond  of  the 
fun,  efpecially  in  winter. 

The  neds  or  covers  in  a  pigeon-houfe  ffiould  confid  of 
fquare  holes  made  in  the  walls,  of  a  fize  fufficient  to  ad¬ 
mit  the  cock  and  hen  to  dand  in  them.  The  fird  range 
of  thefe  neds  ffieuld  not  be  lefs  than  four  feet  from  the 
ground,  that  the  wall  underneath  being  fmooth,  the  rats 
may  not  be  able  to  reach  them.  Thefe  neds  ffiould  be 
placed  in  quincunx  order,  and  not  dire&ly  over  one  an¬ 
other.  Nor  mud  they  be  continued  any  higher  than 
within  three  feet  of  the  top  of  the  wall :  and  the  upper 
row  ffiould  be  covered  with  a  board  proje&ing  a  confi- 
derable  didance  from  the  wall,  for  fear  the  rats  ffiould 
find  means  to  climb  the  outfide  of  the  houfe. 


M.  Duhamel  thinks  that  pigeons  neither  feed  upon  Pigeon, 
the  green  corn,  nor  have  bills  drong  enough  to  fearch 
for  its  feeds  in  the  earth  \  but  only  pick  up  the  grains 
that  are  not  covered,  which  would  infallibly  become 
the  prey  of  other  animals,  or  be  dried  up  by  the  fun.. 

“  From  the  time  of -the  fprouting  of  the  corn,  fays  he, 
pigeons  live  chiefly  upon  the  feeds  of  wild  uncultivated 
plants,  and  therefore  leffen  confiderably  the  quantity  of 
weeds  that  would  otherwife  fpring  up  \  as  will  appear 
from  a  jud  edimate  of  the  quantity  of  grain  neceffary  to 
feed  all  the  pigeons  of  a  well-docked  dove-houfe.”  But 
Mr  Worlidge  and  Mr  Lide  allege  fadls  in  fupport  of  the 
contrary  opinion.  The  latter  relates,  that  a  farmer  in 
his  neighbourhood  affined  him  he  had  known  an  acre 
fowed  with  peafe,  and  rain  coming  on  fo  that  they  could 
not  be  harrowed  in,  every  pea  wTas  fetched  away  in  half 
a  day’s  time  by  pigeons  :  and  the  former  fays,  “  It  is  to 
be  obferved,  that  where  the  flight  of  pigeons  falls,  there 
they  fill  themfelves  and  away,  and  return  again  where 
they  nrd  rofe,  and  fo  proceed  over  a  whole  piece  of 
ground,  if  they  like  it.  Although  you  cannot  perceive 
any  grain  above  the  ground,  they  know  how  to  find  it. 

I  have  feen  them  lie  fo  much  upon  a  piece  of  about  two 
or  three  acres  fown  with  peafe,  that  they  devoured  at 
lead  three  parts  in  four  of  the  feed,  which,  I  am  fure, 
could  not  be  all  above  the  furface  of  the  ground.  That 
their  duelling  is  their  principal  dire&or,  I  have  obfer¬ 
ved  ;  having  fowm  a  fmall  plat  of  peafe  in  my  garden, 
near  a  pigeon-houfe,  and  covered  them  fo  well  that  not 
a  pea  appeared  above  ground.  In  a  few  days,  a  parcel 
of  pigeons  were  hard  at  work  in  difcovering  this  hidden 
treafure ;  and  in  a  few  days  more  I  had  not  above  two 
or  three  peas  left  out  of  about  two  quarts  that  were 
planted  ;  for  wiiat  they  could  not  find  before,  they  found 
when  the  buds  appeared,  notwithdanding  they  were  hoed 
in,  and  well  covered.  Their  duelling  alone  diredled 
them,  as  I  fuppofed,  becaufe  they  followed  the  ranges 
exacdly.  The  injury  they  do  at  harved  on  the  peafe, 
vetches,  &c.  is  fuch  that  we  may  rank  them  among  the 
greated  enemies  the  poor  huffiandman  meets  withal  5  and 
the  greater,  becaufe  he  may  not  ere<d  a  pigeon-houfe, 
whereby  to  have  a  ffiare  of  his  own  fpoils  ;  none  but  the 
rich  being  allowed  this  privilege,  and  fo  fevere  a  law 
being  alfo  made  to  protect  thefe  winged  thieves,  that  a 
man  cannot  encounter  them,  even  in  defence  of  his  own 
property.  .  You  have  therefore  no  remedy  againd  them, 
but  to  affright  them  away  by  noifes  or  fuch  like.  You 
may,  indeed,  ffioot  at  them ;  but  you  mud  not  kill 
them ;  or  you  may,  if  you  can,  take  them  in  a  net,  cut 
off  their  tails,  and  let  them  go  ;  by  which  means  you 
will  impound  them  :  for  when  they  are  in  their  houfes, 
they  cannot  bolt  or  fly  out  of  the  tops  of  them,  but  by 
the  drength  of  their  tails  *,  after  the  thus  weakening  of 
which,  they  remain  prifoners  at  home.” 

Mr  Worlidge’s  impounding  the  pigeons  reminds  us  of 
a  humorous  dory  of  a  gentleman,  who,  upon  a  neigh¬ 
bouring  farmer’s  complaining  to  him,  that  his  pigeons 
were  a  great  nuifance  to  his  land,  and  did  fad  mifehief 
to  his  corn,  replied  jokingly,  Pound  them,  if  you  catch 
them  trefpaffing.  The  farmer,  improving  the  hint, 
deeped  a  parcel  of  peafe  in  an  infufion  of  cocu/us  indicus ,  1 

or  fome  other  intoxicating  drug,  and  drevred  them  upon 
his  grounds.  The  pigeons  fwallowed  them,  and  foon 
remained  motionlefs  on  the  field  :  upon  which  the  farm¬ 
er  threw  a  net  over  them,  inclofed  them  in  it,  and  car- 
•  3  Z  2  (  ried 
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Pigeon,  'ried  them  to  an  empty  bam,  from  whence  he  fent  the 
— v““  1  gentleman  wrord  that  he  had  followed  his  dire£lions  with 
regard  to  the  pounding  of  his  pigeons,  and  defired  him 
to  come  and  releafe  them. 

Carrier- PlGE ON,  See  CARRIER-Pigeon  and  Coluiyi- 
ba,  Ornithology  Index. 

Pigeon,  Peter  Charles  Francis ,  curate  of  St  Peter 
du  Regard,  in  the  diocefe  of  Bayeux,  was  one  of  the 
priefts  lately  belonging  to  the  king’s  houfe  at  Winche¬ 
der.  He  was  born  in  Lower  Normandy,  of  honed  and 
virtuous  parents,  and  of  a  decent  fortune.  His  inclina- 
,  tions  early  led  him  to  embrace  the  ecclefiadical  date, 
from  which  neither  the  folicitations  of  his  friends,  nor 
the  profpeft  of  a  more  ample  fortune  on  the  death  of  his 
elder  brother,  could  withdraw  him.  Several  of  his 
fchoolfelhwvs  and  maders,  who  are  now  refident  in  the 
king’s  houfe  at  Wincheder,  bear  the  mod  ample  tedi- 
mony  to  his  adiduity,  regularity,  piety,  and  the  fweet- 
nefs  of  his  difpofition,  during  the  whole  courfe  of  his 
education.  The  fweetnefs  of  temper,  in  particular,  was 
fo  remarkable,  and  fo  clearly  depicted  on  his  counte¬ 
nance,  as  to  have  gained  him  the  edeem  and  affe&ion  of 
fuch  of  the  inhabitants  of  Wincheder  as  by  any  means 
had  become  acquainted  with  him.  He  w7as  feven  years 
employed  in  quality  of  vicar,  or,  as  we  diould  call  it, 
curate ,  of  a  large  parifh  in  the  diocefe  of  Seez,  wThere 
his  virtues  and  talents  had  ample  fcope  for  exertion.  His 
praflice  was  to  rife  at  five  o’clock  every  morning,  and 
to  fpend  the  w7hole  time  till  noon  (the  ufual  time  of  din¬ 
ing  for  perfons  in  his  llation)  in  prayer  and  dudy.  The 
red  of  the  day,  till  evening,  he  devoted  to  vifiting  the 
lick,  and  other  exterior  duties  of  his  fun£lion.  In  1789, 
the  year  of  the  French  revolution,  M.  Pigeon  was  pro¬ 
moted  to  a  curacy,  or  rather  a  reftory,  in  the  diocefe  of 
Bayeux,  called  the  parijh  of  St  Peter  du  Regard ,  near 
the  town  of  Conde  fur  Noereau.  It  was  eafy  for  him  to 
gain  the  good-will  and  the  prote£tion  of  his  paridiion- 
ers  \  but  a  Jacobin  club  in  the  above-mentioned  town 
deemed  to  have  no  other  fubjeft  to  deliberate  upon  than 
the  various  ways  of  harading  and  perfecuting  M.  Pigeon 
.  and  certain  other  prieds  in  the  neighbourhood,  who  had 
from  motives  of  confcience  refufed  the  famous  civic  oath. 
It  would  be  tedious  to  relate  the  many  cruelties  which 
•were  at  different  times  exercifed  upon  him,  and  the  im¬ 
minent  danger  of  lofing  his  life  to  which  he  was  expo- 
fed,  by  the  blows  that  were  infli£ted  on  him,  byjiis  be¬ 
ing  thrown  into  water,  and  being  obliged  to  wander  in 
woods  and  other  folitary  places,  without  any  food  or 
place  to  lay  his  head,  in  order  to  avoid  his  perfecutors. 
We  may  form  fome  judgement  of  the  fpirit  of  his  perfe¬ 
cutors  from  the  following  circumdance.  Being  difap- 
pointed  on  a  particular  occafion  in  the  fearch  they  were 
making  after  M.  Pigeon,  with  the  view  of  amufing 
themfelves  with  his  fufferings,  they  made  themfelves  a- 
mends  by  feizing  his  mother,  a  refpeflable  lady  of  74 
years  of  age,  and  his  two  fiders,  whom  they  placed  up¬ 
on  affes  with  their  faces  turned  backwards,  obliging  them 
in  derifion  to  hold  the  tails  of  thefe  animals.  Thus  they 
were  conducted  in  pain  and  ignominy  throughout  the 
whole  town  of  Conde,  for  no  other  alleged  crime  ex¬ 
cept  being  the  neared  relations  of  M.  Pigeon.  At 
length  the  decree  for  tranfporting  all  the  ecclefiadics  ar¬ 
rived  5  and  this  gentleman,  with  feveral  others,  after 
having  been  dripped  of  all  their*  money,  was  (hipped 
from  Port  Beflin,  and  landed  at  Pcrtfmouth,  where  he 


was  fliortly  after  received  into  the  edablithment  at  Fox- 
ton,  and,  upon  that  being  diifolved  in  order  to  make 
room  for  prifoners  of  war,  into  the  king’s  houfe  at  Win- 
cheder.  Being  of  a  dudious  turn,  he  was  accudomed, 
as  many  of  his  brethren  alfo  were,  to  betake  liimfelf  to 
the  neighbouring  lanes  and  thickets  for  the  fake  of 
greater  folitude.  With  this  view  having,  about  ten 
o’clock  in  the  morning,  Aug.  28.  1793,  retired  to  a 
certain  little  valley,  on  the  north-ead  fide  of  a  place 
called  Oram's  Arbour ,  the  fame  place  where  the  county 
elections  for  Hampfhire  are  held,  he  was  there  found, 
between  three  and  four  o’clock  in  the  afternoon,  mur¬ 
dered,  with  the  >upper  part  of  his  Ikull  ablolutely  broken 
from  the  lower  part,  and  a  large  hedge-dake,  covered 
with  blood,  lying  by  him,  as  were  the  papers  on  which 
he  had  been  tranferibing  a  manufeript  fermon,  with  the 
hearing  of  which  he  had  been  much  edified,  and  the  fer¬ 
mon  itlelf  wdiich  he  was  copying,  together  with  his  pen, 
imbrued  in  blood.  His  wTatch  was  carried  awTay,  though 
part  of  the  chain,  which  had  by  fome  means  been  bro¬ 
ken,  wras  left  behind.  He  was  wTriting  the  word  para- 
dife ,  the  lad  letters  of  which  remained  unwritten  when 
the  fatal  blow7  wras  given  him,  which  appears  evidently 
to  have  been'  difeharged  upon  him  from  a  gap  in  a 
hedge  which  wras  immediately  behind  him.  At  fird  the 
fufpicion  of  this  cruel  murder  fell  upon  the  French  de¬ 
mocrats,  who,  to  the  number  of  200,  are  prifoners  of 
wrar,  at  the  neighbouring  tow7n  of  Alresford,  as  one  of 
that  number,  w7ho  had  broken  his  parole,  had,  about 
three  wreeks  before,  been  taken  up  in  Wincheder,  and 
both  there  and  at  Alresford  had  repeatedly  threatened 
to  murder  his  uncle,  a  pried,  w7hom  he  underdood  to  be 
then  at  Wincheder,  not  without  fervent  wTifhes  of  hav¬ 
ing  it  in  his  power  to  murder  the  whole  edabliihment, 
confiding  of  more  than  600  perfons.  Howrever,  as  no 
French  prifoner  w7as  feen  that  day  in  the  neighbourhood 
of  Wincheder,  as  none  of  them  were  known  to  have 
left  Alresford,  it  is  evidently  reafonable  to  acquiefce  in 
the  verdi £1  of  the  coroner  5  namely,  that  the  murder 
w7as  committed  by  a  perfon  or  perfons  unknow7n.  The 
mod  noble  marquis  of  Buckingham,  whofe  munificence 
and  kindnefs  t,o  thofe  confcientious  exiles,  the  emigrant 
French  clergy,  can  only  be  conceived  by  thofe  who 
have  been  witnefies  of  the  fame,  w7ith  the  truly  refpe£l- 
able  corps  of  the  Buckingham  (hi  re  militia,  then  quar¬ 
tered  at  Wincheder,  joined  in  paving  the  lad  mark  of 
refpeft  to  the  unfortunate  deceafed,  by  attending  hi$  fu¬ 
neral,  which  was  performed  at  the  Roman  Catholic  bu- 
rying-ground,  called  St  James's ,  near  the  faid  city,  on 
Saturday,  Aug.  29.  He  w*as  jud  38  years  of  age  when 
he  w^as  murdered. 

PIGMENTS,  preparations  ufed,by  painters,  dyers, 
&c.  to  impart  colours  to  bodies,  or  to  imitate  particular, 
colours.  See  CoLOUR-Mahmg ,  and  Dyeing. 

PIGNEROL  is  a  town  of  Italy  in  the  province  of 
Piedmont,  in  E.  Long.  7.  15.  N.  Lat.  44.  45.  fituated 
on  the  river  Chizon,  10  miles  fouth-wed  of  Turin,  at 
the  foot  of  the  Alps,  and  the  confines  of  Dauphiny. 
The  town  is  fmall,  but  populous,  and  extremely  well 
fortified  by  the  king  of  Sardinia,  fince  the  treaty  of  U- 
trecht.  It  is  defended  by  a  citadel,  on  the  top  of  the 
mountain  near  wdiich  is  the  cadle  of  Peroufe,  which 
wras  built  at  the  entrance  of  the  valley  of  that  name. 

PIGNUT,  or  Earthnut .  See  Bunium,  Botany 
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PIGUS,  in  Ichthyology ,  is  the  name  of  a  fpecies  of 
leather-mouthed  fifh,  very  much  refembling  the  nature 
of  the  common  carp  ;  being  of  the  fame  fliape  and  fize, 
and  its  eyes,  fins,  and  flefhy  palate,  exaftly  the  fame  ; 
from  the  gills  to  the  tail  there  is  a  crooked  dotted  line  ; 
the  back  and  fidcs  are  bluifh,  and  the  belly  reddifh.  It 
is  covered  with  large  fcales  ;  from  the  middle  of  each  of 
which  there  rifes  a  fine  pellucid  prickle,  which  is  very 
fharp.  It  is  an  excellent  fifh  for  the  table,  being  per¬ 
haps  preferable  to  the  carp  ;  and  it  is  in  feafon  in  the 
months  of  March  and  April.  It  is  caught  in  lakes  in 
fome  parts  of  Italy,  and  is  mentioned  by  Pliny,  though 
without  a  name.  Artedi  fays  it  is  a  fpecies  of  cyprinus, 
and  he  calls  it  the  cyprinus ,  called  piclo  and  pigus . 

PI-HAHIROTH,  (Mofes) ;  underflood  to  be  a 
mouth  or  narrow  pafs  between  two  mountains,  called 
Chiroth ,  or  Eiroth ,  and  lying  not  far  from  the  bottom 
of  the  weflern  coaff  of  the  Arabian  gulf  5  before  which 
mouth  the  children  of  Ifrael  encamped,  jufl  before  their 
entering  the  Red  fea,  (Wells). 

PIISSKER,  in  Ichthyology ,  is  a  fifh  of  the  muflela 
kind,  commonly  called  the  fojflle  muflela ,  or  fojfllejijh . 
This  fifh  is  generally  found  as  long  as  an  ordinary  man’s 
hand  is  broad,  and  as  thick  as  the  finger  ;  but  it 
fometimes  grows  much  longer  :  the  back  is  of  gray  with 
a  number  of  fpots  and  tranfverfe  flreaks,  partly  black 
and  partly  blue ;  the  belly  is  yellow,  and  fpotted  with 
red,  white,  and  black  ;  the  white  are  the  larger,  the 
others  look  as  if  they  wTere  made  with  the  point  of  a 
needle  ;  and  there  is  on  each  of  the  fides  a  longitudinal 
black  and  white  line.  There  are  fome  flefhy  excrefcen- 
ces  at  the  mouth,  which  are  expanded  in  fwi mining  ; 
and  when  out  of  the  water,  they  are  contra&ed.  Thefe 
fiflies  run  into  caverns  of  the  earth,  in  the  fides  of  ri¬ 
vers,  in  marfhy  places,  and  penetrate  a  great  way,  and 
are  often  dug  up  at  a  diflance  from  waters.  Often, 
when  the  waters  of  brooks  and  rivers  fwell  beyond 
their  banks,  and  again  cover  them,  they  make  their 
way  out  of  the  earth  into  the  water  ;  and  when  it  de- 
ferts  them,  they  are  often  left  in  vafl  numbers  upon  the 
ground,  and  become  a  prey  to  fwine.  It  is  thought  to 
be  much  of  the  fame  kind  with  the  fifgum  fifh  ;  and  it 
is  indeed  pofTible  that  the  paecilia  of  Schonefeldt  is  the 
lame. 

PIKE.  See  Esox,  Ichthyology  Index . 

The  pike  never  fwims  in  fhoals  as  mofl  other  fifh  do, 
but  always  lies  alone  ;  and  is  fo  bold  and  ravenous,  that 
he  will  feize  upon  almofl  any  thing  lefs  than  himfelf.  Of 
the  ravenous  nature  of  this  fifh  we  fhall  give  the  follow¬ 
ing  inflances.  At  Rycott  in  Oxfordfhire,  in  the  year 
1749,  a  moat  furrounding  the  earl  of  Abingdon’s 
feat,  there  was  a  jack  or  pike  of  fuch  a  monflrous  fize, 
that  it  had  deflroyed  young  fwans  feathers  and  all.  An 
old  cobb  fvvan  having  hatched  five  young,  one  after  an¬ 
other  was  loft  till  four  were  gone.  At  length  an  under 
gardener  faw  the  fifh  feize  the  fifth.  The  old  one 
fought  him  with  their  beak,  and  with  the  aflillance  of 
the  gardener,  releafed  it  although  he  had  got  it  under 
water.  In  th&  year  1765  a  large  pike  was  caught  in 
the  river  Ouze,  which  weighed  upwards  of  28  pounds, 
and  was  fold  for  a  guinea.  On  gutting  the  fifh,  a 
watch  with  a  black  ribbon  and  two  Heel  feals  were  found 
m  its  flomach,  which,  by  the  maker’s  name,  &c.  was 
found  to  belong  to  a  perfon  who  had  been  drowned  a- 
bout  fix  weeks  before.  This  fifh  breeds  but  once  in  a 
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year,  which  is  in  Pvlarch.  It  is  found  in  almofl  all  frefii 
waters ;  but  is  very  different  in  goodnefs,  according  to 
the  nature  of  the  places  where  it  lives.  The  fineil  pike 
are  thofe  which  feed  in  clear  rivers ;  thofe  in  ponds  and 
meres  are  inferior,  and  the  worfl  of  all  are  thofe  of 
the  fen  ditches.  They  are  very  plentiful  in  thefe  lafl 
places,  where  the  water  is  foul  and  coloured,  and  their 
food,  fuch  as  frogs  and  the  like,  very  plentiful,  but  ve¬ 
ry  coarfe  ;  fo  that  they  grow  large,  but  are  yellowifh 
and  high  bellied,  and  differ  greatly  from  thole  which 
live  in  the  clearer  waters. 

The  fifhermen  have  two  principal  ways  of  catching 
the  pike ;  by  the  ledger,  and  by  the  wTalking-bait. 

The  ledger-bait  is  fixed  in  one  certain  place,  and  may 
continue  while  the  angler  is  abfent.  This  muff  be  a 
live  bait,  a  fifh  or  frog  :  and  among  fifh,  the  dace, 
roach,  and  gudgeon,  are  the  bell ;  of  frogs,  the  only 
caution  is  to  choofe  the  largeft  and  yellowed:  that  can  be 
met  with.  If  the  bait  be  a  fifh,  the  hook  is  to  be  ftuck 
through  the  upper  lip,  and  the  line  muff  be  14  yards  at 
leaft  in  length  ;  the  other  end  of  this  is  to  be  tied  to  ^ 
bough  of  a  tree,  or  to  a  flick  driven  into  the  ground 
near  the  pike’s  haunt,  and  all  the  line  wound  round  a 
forked  flick,  except  about  half  a  yard.  The  bait  will 
by  this  means  keep  playing  fo  much  under  water,  and 
the  pike  will  foon  lay  hold  of  it. 

If  the  bait  be  a  frog,  then  the  arming  wire  of  the* 
hook  fhould  be  put  in  at  the  mouth,  and  out  at  the  fide; 
and  with  a  needle  and  fome  ftrong  filk,  the  hinder  leg  of 
one  fide  is  to  be  faffened  by  one  flitch  to  the  wire -arm¬ 
ing  of  the  hook.  The  pike  will  foon  feize  this,  and  muff: 
have  line  enough  to  give  him  leave  to  get  to  his  haunt 
and  poach  the  bait. 

The  trolling  for  pike  is  a  pleafant  method  alfo  of  tak¬ 
ing  them  :  in  this  a  dead  bait  ferves,  and  none  is  fo  pro¬ 
per  as  a  gudgeon. 

This  is  to  be  pulled  about  in  the  water  till  the  pike 
feizes  it ;  and  then  it  is  to  have  line  enough,  and  time 
to  fwallow  it :  the  hook  is  fmall  for  this  fport,  and  has 
a  fmooth  piece  of  lead  fixed  at  its  end  to  link  the  bait ; 
and  the  line  is  very  long,  and  runs  through  a  ring  at 
the  end  of  the  rod,  which  muff  not  be  too  flender  at 
top. 

The  art  of  feeding  pike,  fo  as  to  make  them  very  fat, 
is  the  giving  them  eels ;  and  without  this  it  is  not  to  be 
done  under  a  very  long  time  ;  otherwife  perch,  while 
fmall,  and  their  prickly  fins  tender,  are  the  beff  food  for 
them.  Bream  put  into  a  pike-pond  are  a  very  proper- 
food  :  they  will  breed  freely,  and  their  young  ones  make 
excellent  food  for  the  pike,  who  will  take  care  that  they 
fhall  not  increafe  over  much.  The  numerous  fhoals  of 
roaches  and  ruds,  which  are  continually  changing  place, 
and  often  in  floods  get  into  the  pike’s  quarters,  are  food 
for  them  for  a  long  time. 

Pike,  when  ufed  to  be  fed  by  hand,  will  come  up  to 
the  very  fhore,  and  take  the  food  that  is  given  them  out 
of  the  fingers  of  the  feeder.  It  is  wonderful  to  fee  with 
what  courage  they  will  do  this,  after  a  while  pra&ifing ; 
and  it  is  a  very  diverting  fight  when  there  are  feveral  of 
them  nearly  of  the  fame  fize,  to  fee  what  driving  and- 
fighting  there  will  be  for  the  beff  bits  when  they  are 
thrown  in.  The  mofl  convenient  place  is  near  the’ 
mouth  of  the  pond,  and  where  there  is  about  half  a  yard’ 
depth  of  water  ;  for,  by  that  means,  the  offal  of  the. 
feedings  will  all  lie  in  one  place,  and  the  deep  water. 
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will  ferve  for  a  place  to  retire  into  and  reft  in,  and  will 
be  always  clean  and  in  order. 

Carp  may  be  fed  in  the  fame  manner  as  pike  ;  and 
though  by  nature  a  fifh  as  remarkably  Ihy  and  timorous 
-as  the  pike  is  bold  and  fearlefs,  yet  by  cuftom  they  will 
come  to  take  their  food  out  of  the  perfon’s  hand ;  and 
will,  like  the  pike,  quarrel  among  one  another  for  the 
niceft  bits. 

Pike,  in  War ,  an  offenfive  weapon,  confiding  of  a 
wooden  ihaft,  1 2  or  14  feet  long,  with  a  flat  fteel  head, 
pointed,  called  the  fpear .  This  weapon  was  long  in 
ufe  among  the  infantry  ;  but  now  the  bayonet,  which  is 
fixed  on  the  muzzle  of  the  firelock,  is  fubftituted  in  its 
Read.  It  is  ftill  ufed  by  fome  of  the  officers  of  infantry, 
under  the  name  of  fpontern .  The  Macedonian  phalanx 
wras  a  battalion  of  pikemen.  See  Phalanx. 

PILA  marina,  or  the  fea-ball ,  in  Natural  Hiftorij , 
is  the  name  of  a  fubftance  very  common  on  the  (hores  of 
the  Mediterranean,  and  elfewhere.  It  is  generally  found 
in  the  form  of  a  ball  about  the  fize  of  the  balls  of  horfe 
dung,  and  compofed  of  a  variety  of  fibrillae  irregularly 
complicated.  Various  conjectures  have  been  given  of 
its  origin  by  different  authors.  John  Bauhine  tells  us, 
that  it  confifts  of  fmall  hairy  fibres  and  ftraws,  fuch  as 
are  found  about  the  fea  plant  called  alga  vitriariorum  ; 
but  he  does  not  afeertain  \vhat  plant  it  owes  its  origin 
to.  Imperatus  imagined  it  confifted  of  the  exuviae  both 
of  vegetable  and  animal  bodies.  Mercatus  is  doubtful 
whether  it  be  a  congeries  of  the  fibrillae.  of  plants,  wound 
lip  into  a  ball  by  the  motion  of  the  fea  water,  or  whe¬ 
ther  it  be  not  the  workmanfhip  of  fome  fort  of  beetle 
living  about  the  fea  fhore,  and  analogous  to  our  common 
dung  beetle’s  ball,  which  it  elaborates  from  dung  for 
the  reception  of  its  progeny.  Schreckius  fays  it  is  com¬ 
pofed  of  the  filaments  of  fome  plant  of  the  reed  kind  : 
and  Welchius  fuppofes  it  is  compoled  of  the  pappous 
part  of  the  flowers  of  the  reed.  Maurice  Hoffman 
thinks  it  the  excrement  of  the  hippopotamus  ;  and  others 
think  it  lhat  of  the  phoca  or  fea  calf.  Klein,  who  bad 
thoroughly  and  minutely  examined  the  bodies  them- 
felves,  and  alfo  wffiat  authors  bad  conjeClured  concern¬ 
ing  them,  thinks  that  they  are  wholly  owing  to,  and 
entirely  compofed  of,  the  capillaments  which  the  leaves, 
growing  to  the  woody  ftalk  of  the  alga  vitriariorum , 
have  when  they  wither  and  decay.  Thefe  leaves,  in 
their  natural  ftate,  are  as  thick  as  a  wheat  ftraw,  and 
they  are  placed  fo  thick  about  the  tops  and  extremities 
of  the  ftalks,  that  they  enfold,  embrace,  and  lie  over 
one  another  ;  and  from  the  middle  of  thefe  clufters  of 
leaves,  and  indeed  from  the  wroody  fubftance  of  the 
plant  itfelf,  there  arife  feveral  other  very  long,  flat, 
fmooth,  and  brittle  leaves.  Thefe  are  ufually  four  from 
each  tuft  of  the  other  leaves;  and  they  have  ever  a 
common  vagina,  which  is  membranaceous  and  very  thin. 
This  is  the  ftyle  of  the  plant,  and  the  pila  marina  ap¬ 
pears  to  be  a  duller  of  the  fibres  of  the  leaves  of  this 
plant,  which  cover  the  whole  ftalk,  divided  into  their 
conftituent  fibres ;  and  by  the  motion  of  the  weaves  firft 
broken  and  worn  into  Ihort  (hreds,  and  afterwards 
wound  up  together  into  a  roundilh  or  longilh  ball. 

Pila,  was  a  ball  made  in  a  different  manner  accord¬ 
ing  to  the  different  games  in  which  it  wTas  to  be  ufed. 
Playing  at  ball  was  very  common  amongft  the  Ptomans 
of  the  firft  diftindlion,  and  was  looked  upon  as  a  manly 
exercife,  which  contributed  both  to  amufement  and 
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health.  The  pila  was  of  four  forts  :  iff,  Follis  or  lal~  Pila 
loon ;  2d,  Pila  Trlgonalis ;  3d,  Pila  Paganica  ;  4th,  II 
Harpajlum .  All  thefe  come  under  the  general  name  of ,  Aiatg*  t 
pila.  For  the  manner  of  playing  with  each  of  them,  fee 
the  articles  Follis,  Trigonalis. 

PILASTER,  in  ArchiteBure .  See  there,  N°  50, 

&c. 

PILATE,  or  Pontius  Pilate,  was  governor  of  Ju¬ 
dea  when  our  Lord  was  crucified.  Of  his  family  or 
country  we  know7  but  little,  though  it  is  believed  that 
he  was  of  Rome,  or  at  leaft  of  Italy.  He  was  fent  to 
govern  Judea  in  the  room  of  Gratus,  in  the  year  26  or 
27  of  the  vulgar  era,  and  governed  this  province  for 
ten  years,  from  the  1  2th  or  13th  year  of  Tiberius  to  the 
22d  or  23d.  He  is  reprefented  both  by  Philo  and  Jofe- 
phus  as  a  man  of  an  impetuous  and  obftinate  temper,  and 
as  a  judge  who  ufed  to  fell  juftice,  and  to  pronounce  any 
fentence  that  wTas  defired,  provided  he  was  paid  for  it. 

The  fame  authors  make  mention  of  his  rapines,  his  inju¬ 
ries,  his  murders,  the  torments  that  he  infli&ed  upon 
the  innocent,  and  the  perfons  he  put  to  death  without 
any  form  of  procefs.  Philo,  in  particular,  deferibes  him 
as  a  man  that  exercifed  an  exceflive  cruelty  during  the 
whole  time  of  his  government,  wTho  difturbed  the  repofe 
of  Judea,  and  gave  occafion  to  the  troubles  and  revolt 
that  followed  after.  St  Luke  (xiii.  1 ,  2,  &c.)  acquaints 
us,  that  Pilate  had  mingled  the  blood  of  the  Galileans 
with  their  facrifices ;  and  that  the  matter  having  been 
related  to  Jefus  Chrift,  he-faid,  “  Think  you  that  thefe 
Galileans  were  greater  finners  than  other  Galileans,  be- 
caufe  they  fuffered  this  calamity.  I  tell  you  nay ;  and 
if  you  do  not  repent,  you  fhall  all  periih  in  like  manner.’* 

It  is  unknown  upon  what  occafion  Pilate  caufed  thefe 
Galileans  to  be  (lain  in  the  temple  while  they  wTere  facri- 
ficing ;  for  this  is  the  meaning  of  that  expreflion  of 
mingling  their  blood  with  their  facrifices.  Some  think 
they  were  difciples  of  Judas  the  Gaulonite,  who  taught 
that  the  Jews  ought  not  to  pay  tribute  to  foreign  princes  ; 
and  that  Pilate  had  put  fome  of  them  to  death  even  in 
the  temple  ;  but  there  is  no  proof  of  this  fa<5l.  Others 
think  that  thefe  Galileans  wrere  Samaritans,  whom  Pilate 
cut  to  pieces  in  the  village  of  Tirataba  f ,  as  they  were  f  Jofepb . 
preparing  to  go  up  to  Mount  Gerizim,  w-here  a  certain  Ajitiq.  lib, 
impoftor  had  promifed  to  difeover  treafures  to  them  ;  but xvnl*  c*  S* 
this  event  did  not  happen  before  the  year  35  of  the  com¬ 
mon  era,  and  confequently  two  years  after  the  death  of 
Jefus  Chrift.  At  the  time  of  our  Saviour’s  paflion,  Pi¬ 
late  made  fome  endeavours  to  deliver  him  out  of  the 
hands  of  the  Jew’s.  He  knew  they  had  delivered  him 
up,  and  purfued  his  life  with  fo  much  violence,  only  out 
of  malice  and  envy  (Matt,  xxvii.  18.).  His  wife  alfo, 
who  had  been  difturbed  the  night  before  with  frightful 
dreams,  fent  to  tell  him  (he  defired  him  not  to  meddle 
in  the  affair  of  that  juft  perfon  (ib.  19*)*  He  attempted 
to  appeafe  the  wrath  of  the  Jew7s,  and  to  give  them  fome 
fatisfa£lion,  by  whipping  Jefus  Chrift  (John  xix.  1. 

Matth.  xxvii.  26.).  He  tried  to  take  him  out  of  their 
hands,  by  propofing  to  deliver  him  or  Barabbas,  on  the 
■  day  of  the  feftival  of  the  paffover.  Laftly,  he  had  a 
mind  to  difeharge  himfelf  from  pronouncing  judgement 
againft  him,  by  fending  him  to  Herod  king  of  Galilee 
(Luke  xxiii.  7,  8.).  When  he  faw  all  this  wrould  not 
fatisfy  the  Jews,  and  that  they  even  threatened  him  in 
fome  manner,  faying  he  could  be  no  friend  to  the  em¬ 
peror  if  he  let  him  go  (John  xix.  12,  15.),  he  caufed 
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Pilate.  .  water  to  be  brought,  wafhed  his  hands  before  all  the 
'  people,  and  publicly  declared  himfelf  innocent  of  the 
blood  of  that  juft  perfon  (Matt,  xxvii.  23,  24.)  5  yet  at 
the  fame  time  he  delivered  him  up  to  his  foldiers,  that 
they  might  crucify  him.  This  was  enough  to  juftify  Je¬ 
fus  Chrift,  as  Calmet  obferves,  and  to  fhow  that  he  held 
him  as  innocent  \  but  it  was  not  enough  to  vindicate  the 
confcience  and  integrity  of  a  judge,  whofe  duty  it  was 
as  well  to  aflfert  the  caufe  of  cpprefted  innocence  as  to 
punifh  the  guilty  and  criminal.  He  ordered  to  be  put 
over  our  Saviour’s  crofs,  as  it  were,  an  abftradl  of  his 
fentence,  and  the  motive  of  his  condemnation  (John 
xix.  9.),  Jefus  of  Nazareth ,  king  of  the  Jews ,  which 
was  written  in  Latin,  Greek,  and  Hebrew.  Some  of 
the  Jews  found  fault  with  it,  and  remonftrated  to  Pilate 
that  he  ought  to  have  written  Jefus  of  Nazareth ,  who 
pretended  to  he  king  of  the  Jews .  But  Pilate  could 
not  be  prevailed  with  to  alter  it,  and  gave  them  this 
peremptory  anfwer,  That  what  he  had  written  he  had 
written . 

Towards  evening,  he  was  applied  to  for  leave  to  take 
down  the  bodies  from  the  crofs,  that  they  might  not 
continue  there  the  following  day,  which  was  the  paftb- 
ver  and  the  fabbath-day  (John  xix.  31.).  This  he  ah 
lowed,  and  granted  the  body  of  Jefus  to  Jofeph  of  Ari- 
mathea,  that  he  might  pay  his  laft  duties  to  it,  (ib.  33.). 
Laftly,  when  the  priefts,  who  had  folicited  the  death  of 
our  Saviour,  came  to  defire  him  to  fet  a  watch  about 
the  fepulchre,  for  fear  his  .difciples  fnould  fteal  him  away 
by  night,  he  anfwered  them,  that  they  had  a  guard,  and 
might  place  them  there  themfelves  (Matt,  xxvii.  6 5.), 
This  is  the  fubftance  of  what  the  gofpel  tells  us  con¬ 
cerning  Pilate. 

Juftin  Martyr,  Tertullian,  Eufebius,  and  after  them 
.feveral  others  both  ancient  and  modern,  allure  us,  that 
it  was  formerly  the  cuftom  for  Roman  magiftrates  to 
prepare  copies  of  all  verbal  procefles  $nd  judicial  a<fts 
which  they  palled  in  their  feveral  provinces,  and  to 
fend  them  to  the  emperor.  And  Pilate,  in  compliance 
to  this  cuftom,  having  fent  word  to  Tiberius  of  what 
had  palled  relating  to  Jefus  Chrift,  the  emperor  wrote 
an  account  of  it  to  the  fenate,  in  a- manner  that  gave 
reafon  to  judge  that  he  thought  favourably  of  the  re¬ 
ligion  of  Jefus  Chrift,  and  fhowed  that  he  fhould  be  wil¬ 
ling  they  would  decree  divine  honours  to  him.  But  the 
fenate  was  not  of  the  fame  opinion,  and  fo  the  matter 
was  dropped.  It  appears  by  what  Juftin  fays  of  thefe 
a&s,  that  the  miracles  of  Jefus  Chrift  were  mentioned 
there,  and  even  that  the  foldiers  had  divided  his  garments 
among  them.  Eufebius  infinuates  that  they  fpoke  of  his 
refurredtion  and  afcenfion.  Tertullian  and  Juftin  refer 
to  thefe  adls  with  fo  much  confidence  as  would  make 
one  believe  they  had  them  in  their  hands.  However 
neither  Eufebius  nor  St  Jerome,  who  were  both  inqui- 
fitive,  underftanding  perfons,  nor  any  other  author  that 
wrote  afterwards,  feem  to  have  feen  them,  at  leaft  not 
the  true  and  original  a&s  ;  for  as  to  what  we  have 
now  in  great  number,  they  are  not  authentic,  being  nei¬ 
ther  ancient  nor  uniform.  There  are  alfo  fome  pretend¬ 
ed  letters  of  Pilate  to  Tiberius,  giving  a  hiftory  of  our 
Saviour,  but  they  are  univerfally  allowed  to  be  fpurious. 

Pilate  being  a  man  that,  by  his  exceftive  cruelties 
and  rapine,  .  had  difturbed  the  peace  of  Judea  during 
the  whole  time  of  his  government,  was  at  length  de- 
pofed  by  Vitellius  the  proconful  of  Syria,  in  the  36th 


year  of  Jefus  Chrift*  and  fent  to  Rome  to  give  an  ac-  Pilate  ' 
count  of  his  condudi  to  the  emperor.  But  though  Ti-  II 
berius  died  before  Pilate  arrived  at  Rome,  yet  his  fuc- ,  Pllchard\ 
ceftor  Caligula  banifhed  him  to  Vienne  in  Gaul,  where  ^  J 
he  was  reduced  to  fuch  extremity  that  he  killed  himfelf 
with  his  own  hands,  lhe  e\rangelifts  call  him  governor, 
though  in  reality  he  was  no  more  than  procurator  of 
Judea,  not  only  becaufe  governor  was  a  name  of  gene¬ 
ral  ufe,  but  becaufe  Pilate  in  effedl  adled  as  one,  by 
taking  upon  him  to  judge  in  criminal  matters  5  as  his 
predeceffors  had  done,  and  other  procurators  in  the 
fmall  provinces  of  the  empire  where  there  was  no  pro- 
comul,  conftantiy  did.  See  Calmed s  Dictionary ,  Kc~ 
hard  s  Kcclefafic a l  Dictionary,  and  Beaufohre^s  Annot. 

.  ^  *^h  regard  to  Pilate’s  wife,  the  general  tradition 
is,  that  fhe  was  named  Claudia  Procula  or  Profcula  ; 
and  in  relation  to  her  dream,  fome  are  of  opinion  that 
as  lhe  had  intelligence  of  our  Lord’s  apprehenfion,  and 
knew  by.his .  charadler  that  he  was  a  righteous  perfon, 
her  imagination,  being  ftruck  with  thefe  ideas,  did  na¬ 
turally  produce  the  dream  we  read  of  5  but  others  think 
tnat  this  dream,  was  fent  providentially  upon  her,  for 
the  clearer  manifeftation  of  our  Lord’s  innocence. 

PILA1RE  DU  Rozier,  Francis ,  was  born  at  Metz 
tlie  30th  of  March  1756.  He  was  firft  apprentice  to 
an  apothecary  there,  and  afterwards  went  to  Paris  in 
queft  of  farther  improvement.  He  applied  himfelf  to 
the  ftudy  of  natural  hiftory  and  of  natural  philofophy, 
and  had  already  acquired  fome  reputation,  when  the  dif- 
covery  of  M.  de  Montgolfier  had  juft  aftonifhed  the 
learned  world.  On  the  25th  of  October  17S3,  he  at¬ 
tempted  an  aerial  voyage  with  the  Marquis  of  Arlande. 

He  performed  feveral  other  excurfions  in  this  way  with 
brilliant  fuccefs,  .in  the  prefence  of  the  royal  family  of 
France,  of  the  king  of. Sweden,  and  of  Prince  Henry  of 
Pruftia.  He  then  refolved  to  pafs  into  England  by 
means  of  his  aerial  vehicle*  and  for  that  purpofe  he  re¬ 
paired  to  Boulogne,  whence  he  rofe  about  7  o’clock  in 
the  morning  of  the  15th  June  1785  5  but  in  half  an  hour 
after  he  fet.  cut,  the  .  balloon  took  fire,  and  the  aero¬ 
naut,  with  his  companion  M.  Romaine,  were  crufhed  to 
death  by  the  fall  of  that  machine,  which  was  more  in¬ 
genious,  perhaps,  than  ufeful  *.  Pilatre’s  focial  virtues  *  A 
and  courage  which  were  very  diftinguifhed,  heightened 
the  regret  of  ms  friends  for  his  lofs.  His  merit  as  a' N°3* 
chemift,  and  his.  experiments  as  an  aeronaut,  procured 
him  lorne  pecuniary  reward,  and  fome  public  appoint- 
He  ,lad  a  Penfion  from  the  king,  was  intendant 
of  Monfieurs  cabinets  of  natural  philofophy,  chemiftry 
and  natural  hiftory,  profeffor  of  natural  philofophy,  'a 
member  of  feveral  academies,  and  principal  diredor  of 
Monfieur’s  mufeum. 

PILCHARD,  in  Ichthyology ,  a  fifti  which  has  a  gene¬ 
ral  refemblance  to  the  herring,  but  differs  in  fome  effential 
particulars  The  body  of  the  pilchard  is  lefs  compreffed 
than  that  of  the  herring,  being  thicker  and  rounder  :  the 
nofeis  Ihorter  in  proportion,  and  turns  up;  the  under 
jaw  is  fhorter.  The  back  is  more  elevated  ;  the  belly 
lefs  (harp.  The  dorfal  fin  of  the  pilchard  is  placed 
exadly  in  the  centre  of  gravity,  fo  that  when  taken  up 
by  it,  the  body  preferves  an  equilibrium,  whereas  that 
of  the  herring  dips  at  the  head.  The  feales  of  the  pil¬ 
chard  adhere  very  clofely,  whereas  thefe  of  the  herrino- 
very  eafily  drop  off.  The  pilchard  is  in  general  left 
than  the  herring  ;  but  it  is  fatter,  or  more  full  of  oil. 

The 
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■  Pilchard,  The  pilchard  appears  In  vaft  flioals  off  the  Cornifh 

^e>  ,  co ails  about  the  middle  of  July,  difappearing  the  be- 

ginning  of  winter,  yet  fometimes  a  few  return  again 
after  Chriftmas.  Their  winter  retreat  is  the  fame  with 
that  of  the  herring,  and  their  motives  for  migrating 

t  See  Clu -  the  fame  f .  They  affe£l,  during  fummer,  a  warmer  la- 
titude  ;  for  they  are  not  found  in  any  quantities  on 
any  of  our  coafts  except  thofe  of  Cornwall,  that  is  to 
fay,  from  Fowey  harbour  to  the  Scilly  ifles,  between 
which  places  the  fhoals  keep  fhifting  for  fome  weeks. 
The  approach  of  the  pilchard  is  known  by  much  the 
fame  figns  as  thofe  that  indicate  the  arrival  of  the  her¬ 
ring.  Perfons,  called  in  Cornwall  huers ,  are  placed  on 
the  cliffs,  to  point  to  the  boats  Rationed  off  the  land 
the  courfe  of  the  fiffr.  Ey  the  iff  of  James  I.  c.  23. 
fffhermen  are  empowered  to  go  on  the  grounds  of  others 
to  hue,  without  being  liable  to  actions  of  trefpstfs,  which 
before  occafioned  frequent  law-fuits. 

The  emoluments  that  accrue  to  the  inhabitants  of 
that  country  are  great,  and  are  bed  expreffed  in  the 
words  of  Dr  W.  Borlafe,  in  his  Account  of  the  Til- 
chard  Fijhery.  “  It  employs  a  great  number  of  men 
on  the  fea,  training  them  thereby  to  naval  affairs ;  em¬ 
ploys  men,  women,  and  children,  at  land,  in  faffing, 
prefling,  waffling,  and  cleaning,  in  making  boats,  nets, 
ropes,  calks,  and  all  the  trades  depending  on  their  con- 
ffru6lion  and  fale.  The  poor  is  fed  with  the  offals  of 
the  captures  ;  the  land  with  the  refufe  of  the  fiffi  and 
faff  ;  the  merchant  finds  the  gain9  of  commiffion  and 
honeff  commerce ;  the  fifiierman,  the  gains  of  the  fifh* 
^Ships  are  often  freighted  hither  with  faff,  and  into  fo¬ 
reign  countries  with  the  fifh,  carrying  off  at  the  fame 
time  part  of  our  tin.  The  ufual  number  of  hogfiieads 
of  fifh  exported  each  year,  for  10  years,  from  1747  to 
1756  inclufive,  from  the  four  ports  of  Fowey,  Falmouth, 
Penzance,  and  St  Ives,  in  all  amounts  to  29,794  ;  fince 
it  appears  that  Fowey  has  exported  yearly  1732  hogf¬ 
heads;  Falmouth,  14,631  hogfheads  and  two -thirds  ; 
Penzance  and  Mounts-Bay,  12,149  hogfheads  and  one- 
third  ;  Stives,  1282  hogfheads.  Every  hogfhead  for 
ten  years  laft  paff,  together  with  the  bounty  allowed 
for  each  when  exported,  and  the  oil  made  out  of  each, 
has  amounted,  one  year  with  another  at  an  average, 
to  the  price  of  il.  13s.  3d.  ;  f©  that  the  cafh  paid  for 
pilchards  exported  has,  at  a  medium,  annually  amount¬ 
ed  to  the  fum  of  49,5321.  10s.”  The  numbers 
that  are  taken  at  one  fhooting  out  of  the  nets  is  ama¬ 
zingly  great.  Mr  Pennant  fays,  that  Dr  Borlafe  af- 
fured  him,  that  on  the  5th  of  O&ober  1767,  there 
were  at  one  time  inclofed  in  St  Ives’s  bay  jooo  hogf¬ 
heads,  each  hogfhead  containing  35,000  fifh,  in  all 
245,000,000'. 

PILE,  in  Heraldry,  an  ordinary  in  form  of  a  wedge, 
contracting  from  the  chief,  and  terminating  in  a  point 
towards  the  bottom  of  the  fhield. 

Pile,  among  the  Greeks  and  Romans,  was  a  pyra¬ 
mid  built  of  wood,  whereon  were  laid  the  bodies  of 
the  deceafed  to  be  burnt.  It  was  partly  in  the  form 
of  an  altar,  and  differed  in  height  according  to  the 
quality  of  the  perfon  to  be  confumed.  Probably  it 
might  originally  be  confidered  as  an  altar,  on  which 
the  dead  were  confumed  as  a  burnt  offering  to  the  in¬ 
fernal  deities.  The  trees  made  ufe  of  in  the  ere&ion  of 
3  funeral  pile  were  fuch  as  abounded  in  pitch  or  rofin, 
,*s  being  moff  combuffihle  ;  if  they  ufed  any  other  wood, 
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it  was  fpllt  that  it  might  the  more  eafily  catch  fire.  Pik* 
Round  the  pile  were  placed  cyprefs  boughs  to  hinder  the  ^  v  w 
noifome  fmell.  See  Funeral. 

Pile,  in  Building ,  is  ufed  for  a  large  flake  rammed 
into  the  ground  in  the  bottom  of  rivers,  or  in  marfhy 
land,  for  a  foundation  to  build  upon. 

Pile  is  alfo  ufed  among  architects  for  a  mafs  of  build- 
ing- 

Pile,  in  Coinage ,  denotes  a  kind  of  puncheon,  which, 
in  the  old  wTay  of  coining  with  the  hammer,  contained  ' 
the  arms  or  other  figure  and  infeription  to  be  ffruck  on 
the  coin.  See  Coinage. 

Accordingly  we  ftill  call  the  arms  fide  of  a  piece  of 
money  the  pile ,  and  the  head  the  crofs  ;  becaufe  in  an¬ 
cient  coin,  a  crofs  ufually  took  the  place  of  the  head  in 
ours. 

PlLE-Engine,  a  very  curious  machine  invented  by  piate 
Mr  Vauloue  for  driving  the  piles  of  Weftminfter-bridge.cCtC^IX* 
A  is  a  great  upright  fhaft  or  axle,  on  wdiich  are  the 
great  wdieel  B,  and  the  drum  C,  turned  by  horfes  joined 
to  the  bars  S,  S.  The  wheel  B  turns  the  trundle  X,  on 
the  top  of  whofe  axis  is  the  fly  O,  which  ferves  to  regu¬ 
late  the  motion,  and  alfo  to  a6l  againft  the  horfes,  and 
to  keep  them  from  falling  wffen  the  heavy  ram  £)  is  dis¬ 
charged  to  drive  the  pile  P  down  into  the  mud  in  the 
bottom  of  the  river.  The  drum  C  is  loofe  upon  the 
fhaft  A,  but  is  locked  to  the  wdieel  B  by  the  bolt  Y. 

On  this  drum  the  great  rope  HH  is  wound  ;  one  end  of 
the  rope  being  fixed  to  the  drum,  and  the  other  to  the 
follower  G,  to  wdiich  it  is  conveyed  over  the  pulleys  I 
and  K.  In  the  follower  G  is  contained  the  tongs  F, 
that  takes  hold  of  the  ram  Q  by  the  flaple  R,  for  drawT- 
ing  it  up.  D  is  a  fpiral  or  fufy  fixed  to  the  drum,  on 
which  is  wTound  the  fmall  rope  T  that  goes  over  the 
pulley  U,  under  the  pulley  V,  and  is  faflened  to  the 
top  of  the  frame  at  7.  To  the  pulley-block  V  is  hung 
the  counterpoife  W,  wdiich  hinders  the  follower  T  from 
accelerating  as  it  goes  down  to  take  hold  of  the  ram  ; 
for  as  the  follower  tends  to  acquire  velocity  in  its  defeent, 
the  line  T  winds  downw'ards  upon  the  fufy,  on  a  larger 
and  larger  radius,  by  wdiich  means  the  counterpoife  W 
adls  ftronger  and  ftronger  againft  it  ;  and  fo  allows  it 
to  come  down  with  only  a  moderate  and  uniform  velo¬ 
city.  The  bolt  Y  locks  the  drum  to  the  great  wheel, 
being  pufhed  upwTard  by  the  fmall  lever  2,  wdiich  goes 
through  a  mortife  in  the  fhaft  A,  turns  upon  a  pin  in 
the  bar  3,  fixed  to  the  great  wdieel  B,  and  has  a  weight 
4,  wdiich  always  tends  to  pufh  up  the  bolt  Y  through 
the  wheel  into  the  drum.  L  is  the  great  lever  turning 
on  the  axis  m,  and  refting  upon  the  forcing  bar  5,  5, 
which  goes  through  a  hollow  in  the  fhaft  A,  and  bears 
up  the  little  lever  2* 

By  the  horfes  going  round,  the  great  rope  H  is 
wTound  about  the  drum  C,  and  the  ram  £)  is  drawn  up 
by  the  tongs  F  in  the  follower  G,  until  the  tongs  come 
between  the  inclined  planes  E  ;  which,  by  fhutting  the 
tongs  at  the  top,  opens  it  at  the  foot,  and  difeharges 
the  ram  which  falls  down  .between  the  piudes  h  h  \  on 
the  pile  P,  and  drives  it  by  a  few  ftrokes  as  far  into  the 
mud  as  it  will  go  \  after  which,  the  top  part  is  fawed 
off  clofe  to  the  mud  by  an  engine  for  that  purpofe. 
Immediately  after  the  ram  is  difeharged,  the  piece  6 
upon  the  follower  G  takes  hold  of  the  ropes  a  a,  winch 
raife  the  end  of  the  lever  T  ard  ‘"a ufe  its  end  N  to  de- 
feend  and  prefs  down  the  forcing  bar  5  upon  the  little 

lever 
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lever  2,  which,  by  pulling  dowm  the  bolt  Y,  unlocks  the 
drum  C  from  the  great  wheel  B  )  and  then  the  follow¬ 
er  being  at  liberty,  comes  down  by  its  own  weight  to 
the  ram ,  and  the  lower  ends  of  the  tongs  flip  over  the 
ftaple  R,  and  the  weight  of  their  heads  caufes  them  to 
fall  outward,  and  fhut  upon  it.  Then  the  weight  4 
puthes  up  the  bolt  Y  into  the  drum,  which  locks  it 
to  the  great  wheel,  and  fo  the  ram  is  drawn  up  as  be¬ 
fore. 

As  the  follower  comes  down,  it  caufes  the  drum  to 
turn  backward,  and  unwinds  the  rope  from  it,  whilft 
the  horfes,  great  wheel,  trundle,  and  fly,  go  on  with 
an  uninterrupted  motion  \  and  as  the  drum  is  turning 
backward,  the  counterpoife  W  is  drawn  up,  and  its  rope 
T  wound  upon  the  fpiral  fufy  D. 

There  are  feveral  holes  in  the  under  fide  of  the  drum, 
and  the  bolt  Y  always  takes  the  firft  one  that  it  finds 
when  the  drum  flops  by  the  falling  of  the  follower  upon 
the  ram  \  until  which  floppage  the  bolt  has  not  time  to 
flip  into  any  of  the  holes. 

This  engine  was  placed  upon  a  barge  on  the  water, 
and  fo  was  eafily  conveyed  to  any  place  defired.  The 
ram  was  a  ton  weight  \  and  the  guides  b  b ,  by  which  it 
was  let  fall,  were  30  feet  high. 

A  new  machine  for  driving  piles  has  been  invented 
-by  Mr  Bunce  of  Kirby  ftreet,  Hatton  ftreet,  London. 
It  will  drive  a  greater  number  of  piles  in  a  given  time 
than  any  other  *,  and  can  be  conftrufled  more  limply  to 
work  by  horfes  than  Mr  Vauloue’s  engine  above  de- 
fcribed. 

Fig.  I  and  2  reprefent  a  fide  and  front  fe&ion  of  the 
machine.  The  chief  parts  are  A,  fig.  1,  which  are  two 
endlefs  ropes,  or  chains,  conne&ed  by  crofs  pieces  of  iron 
B  (fee  fig.  2),  correfponding  with  two  crofs  grooves  cut 
diametrically  oppofite  in  the  wheel  C  (fig.  1.),  into 
which  they  are  received  \  and  by  which  means  the  rope 
or  chain  A  is  carried  round.  FHK  is  a  fide-view  of  a 
flrong  wrooden  frame  moveable  on  the  axis  H.  D  is  a 
wheel,  over  which  the  chain  paffes  and  turns  within  at 
the  top  of  the  frame.  It  moves  occafionally  from  F 
to  G  upon  the  centre  H,  and  is  kept  in  the  pofition  F 
by  the  weight  I  fixed  to  the  end  K.  *  Fig.  3.  L  is  the 
iron  ram,  which  is  connected  with  the  crofs  pieces  by 
the  hook  M.  N  is  a  cylindrical  piece  of  wood  fufpended 
at  the  hook  at  O,  which  by  Aiding  freely  upon  the  bar 
that  conne<fls  the  hook  to  the  ram,  always  brings  the  ' 
hook  upright  upon  the  chain  when  at  the  bottom  of  the 
machine,  in  the  pofition  of  GP.  See  fig.  1. 

When  the  man  at  S  turns  the  ufisal  crane  work,  the 
ram  being  connefled  to  the  chain,  and  pafling  between 
the  guides,  is  drawn  up  in  a  perpendicular  dire&ion  5 
and  when  it  is  near  the  top  of  the  machine,  the  pro¬ 
jetfling  bar  £)  of  the  hook  flrikes  againft  a  crofs  piece  of 
wood  at  R  (fig.  1.)  ;  and  confequently  difcharges  the 
ram,  whilft  the  wreight  I  of  the  moveable  frame  inftant- 
ly  draws  the  upper  wheel  into  the  pofition  fhown  at  F, 
and  keeps  the  chain  free  of  the  ram  in  its  defcent.  The 
hook,  while  defcending,  is  prevented  from  catching  the 
chain  by  the  wooden  piece  N.  For  that  piece  being 
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fpecifically  lighter  than  the  iron  weight  below,  and  Pile 
moving  with  a  lefs  degree  of  velocity,  cannot  come  in  .  Jl 
conta<fl  with  the  iron  till  it  is  at  the  bottom  and  the  ram  ,Pllgr^mage,‘ 
flops.  It  then  falls  and  again  conne<fls  the  hook  with 
the  chain,  which  draws  up  the  ram,  as  before. 

Mr  Bunce  has  made  a  model  of  this  machine,  which 
perfoims  perfeflly  well  5  and  he  obferves,  that,  as  the 
motion  of  the  wheel  C  is  uninterrupted,  there  appears  to 
be  the  leaf!  poflible  time  loft  in  the  operation. 

P ILE-Worms,  are  a  kind  of  worms  found  in  the  piles 
of  the  fea-dikes  in  Holland.  They  are  of  very  various 
fizes  }  for  fome  of  the  young  ones  are  not  above  an  inch 
or  two  in  length,  while  others  have  been  found  thirteen 
or  fourteen  inches  long.  The  heads  of  thefe  crea¬ 
tures  are  covered  with  two  hard  (hells  or  hemicrania  j 
which  together  form  a  figure  refembling  an  augre  \ 
and  with  which  they  bore  the  wood.  The  beft  reme¬ 
dy  againft  them  is,  to  perforate  the  pile  with  many 
fmall  holes  about  an  inch  afunder  then  it  muft  be 
done  over  with  a  varnifti  in  the  hotteft  fun  ;  and,  while 
the  varnifh  is  hot,  brick  duft  muft  be  ftrew’ed  over  it  : 
and  this  being  feveral  times  repeated,  the  pile  will  be 
covered  with  a  ftrong  cruft  abfolutely  impenetrable  to 
all  infetfls. 

PILES,  in  Medicine,  the  fame  with  haemorrhoids. 

See  Medicine,  N°  240,  &c. 

PILE  US,  in  Roman  antiquity,  wras  the  ordinary  cap 
or  hat  worn  at  public  fhowrs  and  facrifice^,  and  by  the 
freedmen.  It  was  one  of  the  common  rewrards  afligned 
to  fuch  gladiators  as  were  flaves,  in  token  of  their  ob¬ 
taining  freedom. 

PILEWORT  (Ranunculus  jicaria,  Lin.),  the  root. 

This  is  a  very  fmall  plant,  found  in  moift  meadow’s  and 
by  hedge  Tides.  The  roots  confift  of  (lender  fibres  with 
fome  little  tubercles  among  them,  which  are  fuppofed  to 
refemble  the  haemorrhoids.  From  thence  it  has  been 
concluded,  that  this  root  muft  needs  be  of  w?onderful 
efficacy  for  the  cure  of  that  diftemper :  to  the  tafte,  it 
is  little  other  than  mucilaginous  j  and  although  ftill  re¬ 
tained  in  feveral  of  the  foreign  pharmacopoeias,  it  is 
hardly  in  ufe  in  this  country. 

PILGRIM,  one  wrho  travels  through  foreign  coun¬ 
tries  to  vifit  holy  places,  and  to  pay  his  devotion  to  the 
relicks  of  dead  faints.  See  Pilgrimage. 

The  word  is  formed  from  the  Flemifh  pelgrim,  or 
Italian  pelegrino ,  W’hich  fignifies  the  fame  ;  and  thofe 
originally  from  the  Latin  peregrinus,  a  “  ftranger  or 
traveller.” 

PILGRIMAGE,  a  kind  of  religious  difeipline, 
which  confifts  in  taking  a  journey  to  fome  holy  place 
in  order  to  adore  the  relicks  of  fome  deceafed  faint.  Pil¬ 
grimages  began  to  be  made  about  the  middle  ages  of 
the  church  \  but  they  wrere  moft  in  vogue  after  the 
end  of  the  nth  century,  when  every  one  w^as  for  vifit- 
ing  places  of  devotion,  not  excepting  kings  and  princes 
themfelves  5  and  even  bifhops  made  no  difficulty  of  be¬ 
ing  abfent  from  their  churches  on  the  fame  account. 

The  places  moft  vifited  w’ere  Jerufalem,  Rome,  Com- 
poftella  (a),  and  Tours  ;  but  the  greateft  numbers  now 
4  A  refort 


(a)  It  deferves  to  be  remarked  here,  that  in  the  year  1428,  under  the  reign  of  Henry  VI.  abundance  of  licences 
W’ere  granted  from  the  crown  of  England  to  captains  of  Englifh  (hips,  for  carrying  numbers  of  devout  perfens  to 
the  flirine  of  St  James  of  Compoftella  in  Spain  provided,  however,  that  thofe  pilgrims  (hould  firft  take  an  oath 

not 
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Piljrr^nge.  refort  to  Loretto,  in  order  to  vifit  the  chamber  of  the 
'  v-""--1  bleffed  virgin,  in  which  the  was  bom,  and  brought  up 

her  fqn  Jefus  till  he  was  12  years  of  age.  '  For  the  pil¬ 
grimage  of  the  followers  of  Mahomet,  fee  Mahome¬ 
tanism. 

In  every  country  where  popery  was  eflablifhed,  pil¬ 
grimages  were  common  ;  and  in  thofe  countries  which 
are  ftill  popfth,  they  continue.  In  England,  the  fhrine 
of  §t  Thomas  a  Becket  was  the  chief  refort  of  the 
pious  ;  and  in  Scotland,  St  Andrews  ;  where,  as  tradi¬ 
tion  informs  us,  was  depofited  a  leg  of  the  holy  apoftle. 
In  Ireland  they  ftill  continue  for,  from  the  beginning 
of  May  till  the  middle  of  Auguft  every  year,  crowds 
of  popilh  penitents  from  all  parts  of  that  country  re¬ 
fort  to  an  ifiand  near  the  centre  of  Lougli-Jin ,  or  White 
Lake ,  in  the  county  of  Donnegal,  to  the  amount  of 
3000  or  4000.  Thefe  are  moftly  of  the  poorer  fort, 
and  many  of  them  are  proxies  for  thofe  who  3re  richer  ; 
fome  of  which,  however,  together  with  fome  of  the 
priefts  and  bifhops  on  occafion,  make  their  appearance 
there.  When  the  pilgrim  comes  within  fight  of  the 
holy  lake,  he  muft  uncover  his  hands  and  feet,  and  thus 
walk  to  the  water-fide,  and  is  taken  to  the  ifland  for 
fixpence.  Here  there  are  two  chapels  and  15  other 
houfes ;  to  which  are  added  confeffionals,  fo  contrived, 
that  the  prieft  cannot  fee  the  perfon  confefling.  The 
penance  varies  according  to  the  circumftances  of  the 
penitent  5  during  the  continuance  of  which  (which  is 
fometimes  three,  fix,  or  nine  days)  he  fobfifts  on  oat¬ 
meal,  fometiraes  made  into  bread.  He  traverfes  ftiarp 
ftones  on  his  bare  knees  or  feet,  and  goes  through  a  va¬ 
riety  of  other  forms,  paying  fixpence  at  every  different 
confeffion.  When  all  is  over,  the  prieft  bores  a  gimblet- 
hole  through  the  pilgrim’s  ftaff  near  the  top,  in  which 
he  fallens  a  crofs  peg  *,  gives  him  as  many  holy  pebbles 
out  of  the '  lake  as  he  cares  to  carry  away,  for  amulets 
to  be  prefented  to  his  friends,  and  fo  difiniffes  him,  an 
object  of  veneration  to  all  other  papifts  not  thus  initiated , 
who  no  fooner  fee  the  pilgrim’s  crofs  in  his  hands,  than 
they  kneel  down  to  get  his  blefling. 

There  are,  however,  other  parts  of  Ireland  facred  to 
extraordinary  worlhip  and  pilgrimage  ;  and  the  number 
of  holy  wells,  and  miraculous  cures,  &c.  produced  by 
them,  is  very  great.  That  fuch  things  fliould  exift  in 
this  enlightened  age,  and  in  a  Proteftant  country,  is  in¬ 
deed  ftrange  *,  but  our  wonder  ceafes,  when  wTe  reflect 
that  it  is  among  the  lowed}  and  perhaps  the  worft  of  the 
people.  They  who  carry  external  religion  to  an  ex¬ 
treme,  and  place  that  confidence  in  ceremony  which  be¬ 
longs  only  to  the  fpirit  of  it,  are  feldom  diftinguiftied  ei¬ 
ther  for  their  wifdom  or  their  virtue.  We  do  not  deny, 
however,  that  they  who  carry  matters  to  the  other  ex¬ 
treme,  may  be  equally  deftitute  of  real  knowledge  and 
genuine  morality. 

Dr  Johnfon,  in  his  Ra/Jelas,  gives  us  fome  obferva- 
rions  on  pilgrimage,  which  are  fo  much  to  the  purpofe, 
that  we  think  we  cannot  do  better  than  lay  them  before 


our  readers.  “  Pilgrimage  (faid  Imlac,  into  whofe  Pilgrimage 
mouth  the  obfervations  are  put),  like  many  other  a£ls  \ 
of  piety,  may  be  reafonable  or  fuperftitious  according  to 
the  principles  upon  which  it  is  performed.  Long  jour-  " y 
neys  in  fearch  of  truth  are  not  commanded.  Truth,  luch 
as  is  neceffary  to  the  regulation  of  life,  is  always  found 
w’here  it  is  honeftly  fought  :  change  of  place  is  no  natu¬ 
ral  caufe  of  the  increale  of  piety,  tor  it  ipevitably  pro¬ 
duces  diflipation  of  mind.  Yet  iince  men  go  every  day 
to  view  the  fields  where  great  aftions  have  been  perfor¬ 
med,  and  return  with  ftronger  impreffions  of  the  event, 
curiofity  of  the  fame  kind  may  naturally  difpofe  us  to 
view  that  country  whence  our  religion  had  its  begin¬ 
ning  :  and  I  believe  no  man  furveys  thofe  awful  fcenes 
without  fome  confirmation  of  holy  refolutions.  That  the 
Supreme  Being  may  be  more  eafily  propitiated  in  one 
place  than  in  another,  is  the  dream  of  idle  fuperftition  y 
but  that  fome  places  may  operate  upon  our  ow  n  minds  in 
an  uncommon  manner,  is  an  opinion  which  hourly  ex¬ 
perience  will  juftify.  He  who  fuppofes  that  his  vices 
may  be  more  fuccefsfully  combated  in  Paleftine,  will, 
perhaps,  find  hknfelf  miftaken ;  yet  he  may  go  thither 
without  folly :  he  who  thinks  they  will  be  more  freely 
pardoned,  diftionours  at  once  his  reafon  and  religion.” 

PILKINGTON,  L^etitia,  a  famous  poetical  ge¬ 
nius,  the  daughter  of  Dr  Van  Lewin,  a  phyfician  of 
Dublin,  where  (he  was  born  in  1712.  She  was  married 
very  young  to  the  Rev.  Matthew  Pilkington,  a  poet  al~ 
fo  of  no  inconfiderable  merit  j  and  the  two  wits,  as  is 
often  the  cafe,  lived  very  unhappily  together.  They 
were  at  length  totally  feparated,  on  the  hufband  acci¬ 
dentally  difcovering  a  gentleman  in  her  bedchamber  at 
two  o’clock  in  the  morning  y  a  circumftance  which  (he 
accounted  for  in  a  very  unfatisfaCfory  manner.  The 
ftory  is  told  at  large  in  her  Memoirs  ;  where  die  fays,, 

“  Lovers  of  learning,  I  am  fore,  w  ill  pardon  me,  as  I 
folemnly  declare  it  was  the  attractive  charms  of  a  new 
book,  which  the  gentleman  would  not  lend  me,  but 
confented  to  (lay  till  I  read  it  through,  that  was  the  foie, 
motive  of  my  detaining  him.”  As  there  are  not  want¬ 
ing  fome  who  form  objections  to  marrying  learned 
wives,  the  chance  of  fuch  literary  affignations  may  per¬ 
haps  be  added  to  the  lift  of  them.  After  this  unlucky 
adventure,  Mrs  Pilkington  came  to  London ;  and  ha¬ 
ving  recourfe  to  her  pen  for  fubfiftence,  through  the 
means  of  Colley  Cibber,  (he  lived  for  fome  time  on  the 
contributions  of  the  great.  She  was  howrever  throw  n  into 
the  Marfhalfea  for  debt ;  and  being  fet  at  liberty,  opened 
a  pamphlet  (hop.  She  raifed  at  length  a  handfome  fub- 
fcription  for  her  Memoirs ;  which  are  written  with  great 
fprightlinefs  and  wit,  "containing  feveral  entertaining 
anecdotes  of  Dean  Swift,  with  whom  (he  was  intimate, 
as  well  as  many  pretty-  little  pieces  of  her  own  poetry. 

This  ingenious  woman  is  faid  at  laft  to  have  killed  her- 
felf  with  drinking.  She  died  at  Dublin,  in  1750. 

PILL,  in  pharmacy ,  a  form  of  medicine  refembling 
a  little  ball,  to  be  fwallowed  whole  ;  invented  for  fuch 

as 


not  to  take  any  thing  prejudicial  to  England,  not  to  reveal  any  of  its  fecrets,  nor  to  carry  out  with  them  any  more 
gold  or  filver  than  what  would  be  fufficient  for  their  reafonable  expences.  In  this  year  there  went  out  thither  from 
England,  on  the  faid  pilgrimage,  the  following  number  of  perfons.  From  London  280,  Briftol  200,  Wey¬ 
mouth  1 22,  Dartmouth  90,  Yarmouth  60,  Jerfey  60,  Plymouth  40.  Exeter  30,  Poole  24,  Ipfwich  20,  in  alt. 
926  peifons. 
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Pillar  as  cannot  take  bitter  and  ill-tailed  medicinal  draughts  : 
pm|r  as  alfo  to  keep  in  readinefs  for  occailonal  ufe  without 
decaying.  See  Materia  Medica  Index, 

PILLAR,  in  architedlure.  See  ARCHITECTURE. 

Pillar,  in  the  manege,  is  the  centre  of  the  ring,  or 
manege-ground,  round  which  a  horfe  turns,  whether 
there  be  a  pillar  in  it  or  not.  Befides  this,  there  are 
pillars  on  the  circumference  or  Tides  of  the  manege- 
ground,  placed  at  certain  diftances,  by  two  and  two, 
from  whence  they  are  called  the  two  pillars ,  to  diftin- 
guifh  them  from  that  of  the  centre.  The  ufe  of  the  pil¬ 
lar  in  the  centre  is  for  regulating  the  extent  of  ground, 
that  the  manege  upon  the  volts  may  be  performed  with 
method  and  juftneis,  and  that  they  may  work  in  a 
fquare,  by  rule  and  meafure,  upon  the  four  lines  of  the 
volts  \  and  alfo  to  break  unruly  high-mettled  horfes, 
without  endangering  the  rider.  The  two  pillars  are 
placed  at  the  diftance  of  two  or  three  paces  one  from  the 
other  ;  and  the  horfe  is  put  between  thofe,  to  teach  him 
to  rife  before  and  yerk  out  behind,  and  put  himfelf  upon 
raifed  airs,  &cc.  either  by  the  aids  or  chaftifements. 
Pompefs  Pillar,  See  Alexandria. 

PILLARS,  in  antiquarian  topography,  are  large 
Rngle  lrones  fet  up  perpendicularly.  Thofe  of  them 
which  are  found  in  this  country  have  been  the  work  of 
the  Druids  ;  but  as  they  are  the  moll  fimple  of  all  mo¬ 
numents,  they  are  unqueltionably  more  ancient  than 
druidilm  itfelf.  They  wTere  placed  as  memorials  record¬ 
ing  different  events  j  fuch  as  remarkable  inftances  of 
God’s  mercies,  contra&s,  fmgular  vidlories,  boundaries, 
and  fometimes  fepulchres.  Various  inftances  of  thefe 
monuments  ere  (Red  by  the  patriarchs  occur  in  the  Old 
Teftament:  fuch  wras  that  raifed  by  Jacob  at  Luz,  af¬ 
terwards  by  him  named  Bethel ;  fuch  alfo  was  the  pillar 
placed  by  him  over  the  grave  of  Rachel.  They  were 
likewife  marks  of  execrations  and  magical  talifmans. 

Thefe  ftones,  from  having  long  been  confidered  as 
objects  of  veneration,  at  length  were  by  the  ignorant 
and  fuperftitious  idolatrouffy  worfhipped  \  wherefore,  af¬ 
ter  the  introdudfion  of  Chriftianity,  fome  had  croffes  cut 
on  them,  which  was  confidered  as  fnatching  them  from 
the  fervice  of  the  devil.  Vulgar  fuperftition  of  a  later 
date  has  led  the  common  people  to  confider  them  as  per- 
fons  transformed  into  ftone  for  the  punifhment  of  fome 
crime,  generally  that  of  fabbath-breaking  ;  but  this  tale 
is  not  confined  to  fingle  ftones,  but  is  told  alfo  of  whole 
circles :  witnefs  the  monuments  called  the  hurlers  in 
Cornwall,  and  Rollorick  ftones  in  Warwickfhire.  The 
fir  ft  are  by  the  vulgar  fuppofed  to  have  been  once  men, 
•and  thus  transformed  as  a  punifhment  for  playing  on  the 
Lord’s  day  at  a  game  called  hurling  ;  the  latter,  a  pa¬ 
gan  king  and  his  army. 

At  Wilton,  where  the  earl  of  Pembroke  has  a  very 
magnificent  houfe,  there  is  a  pillar  of  one  piece  of  white 
Egyptian  granite,  which  was  brought  from  the  temple 
of  Venus  Gcnetrix  at  Rome,  near  14  feet  high  and  22 
inches  diameter,  with  an  infcrjprion  to  Aftarte  or  Ve¬ 
nus. 

PILLORY  ( colliftrigium ,  “  collum  ftringens  ;”/>//- 
Iona,  from  the  French  pilleur ,  i.  e.  depeculator  ;  or  pe- 
lon ,  derived  from  the  Greek  srt/A*,  janua ,  a  “  door,” 
becaufc  one  ftanding  on  the  pillory  puts  his  head  as  it 
v/ere  through  a  door,  and  video),  is  an  engine 

made  of  wood  to  punifh  offenders,  by  expofing  them  to 


public  view,  and  rendering  them  infamous.  There  is  a 
Jlatute  of  the  pillory,  51  Hen.  III.  And  by  ftatute  it  is 
appointed  for  bakers,  foreftallers,  and  thofe  who  ufe 
fa  1  f’e  weights,  perjury,  forgery,  Sic.  3  Inf,  219.  Lords 
of  leets  are  to  have  a  pillory  and  tumbrel,  or  it  will  be 
the  caufe  of  forfeiture  of  the  leet  \  and,  a  village  may  be 
bound  by  prefcription  to  provide  a  pillory,  Sic.  2  Hawk , 
P.  C.  73.  ^ 

PILOT,  the  officer  wrho  fuperintends  the  navigation, 
either  upon  the  fea-coaft  or  on  the  main  ocean.  It  is, 
hov  rever,  more  particularly  applied  by  our  mariners  to 
the  perfon  charged  with  the  dirediion  of  a  lhip’s  courfe 
on  or  near  the  fea-coaft,  and  into  the  roads,  bays,  rivers, 
havens,  &c.  within  his  refpedlive  diftridl. 

Pilots  of  Ihips,  taking  upon  them  to  condudl  any  fhip 
from  Dover,  Sic.  to  any  place  up  the  river  Thames,  are 
to  be  fir  ft  examined  and  approved  by  the  mafter  and 
wardens  of  the  fociety  of  Trinity  Houfe,  See.  or  fhall 
forfeit  iol.  for  the  firft  offence,  20I.  for  the  fecond,  and 
40I.  for  every  other  offence  ;  one  moiety  to  the  infor¬ 
mer,  the  other  to  the  mafter  and  wardens  *,  but  any 
mafter  or  mate  of  a  fhip  may  pilot  his  own  veffel  up  the 
river :  and  if  any  fhip  be  loft  through  the  negligence  of 
any  pilot,  he  fhall  be  for  ever  after  difabled  to  a 61  as  a 
pilot.  3  Geo.  1.  c.  13.  Alfo  the  lord-warden  of  the 
cinque  ports  may  make  rules  for  the  government  of  pi¬ 
lots,  and  order  a  fufficient  number  to  ply  at  fea  to  con- 
dudt  fhips  up  to  the  Thames  :  7  Geo.  I.  c.  21.  No 
perfon  fhall  a  61  as  a  pilot  on  the  Thames,  &:c.  (except 
in  collier  fhips)  without  a  licence  from  the  mafter  and 
wardens  of  Trinity  Houfe  at  Deptford,  on  pain  of  for¬ 
feiting  20I.  And  pilots  are  to  be  fubjedl  to  the  go¬ 
vernment  of  that  corporation  ;  and  pay  ancient  dues, 
not  exceeding  is.  in  the  pound,  out  of  wTages,  for  the 
ufe  of  the  poor  thereof.  Stat.  5  Geo.  II.  c.  20. 

By  the  former  laws  of  France,  no  perfon  could  be  re¬ 
ceived  as  pilot  till  he  had  made  feveral  voyages  and  paf- 
fed  a  ftri61  examination ;  and  after  that,  on  his  return 
in  long  voyages,  he  w^as  obliged  to  lodge  a  copy  of  his 
journal  in  the  admiralty  ;  and  if  a  pilot  occafioned  the 
lofs  of  a  fhip,  he  had  to  pay  100  livres  fine,  and  to  be 
for  ever  deprived  of  the  exercife  of  pilotage  \  and  if  he 
did  it  defignedly,  be  punifhed  with  death.  Lex  Mercat, 
7°,  71. 

The  law^s  of  Oleron  ordain,  That  if  any  pilot  defign¬ 
edly  mifguide  a  fhip,  that  it  may  be  call  awray,  he  fhall 
be  put  to  a  rigorous  death,  and  hung  in  chains  :  and  if 
the  lord  of  a  place,  wTere  a  fhip  be  thus  loft,  abet  fuch 
villains  in  order  to  have  a  fhare  of  the  wreck,  he  fhall 
be  apprehended,  and  all  his  goods  forfeited  for  the  fa- 
tisfa&ion  of  the  perfons  fuffering  \  and  his  perfon  fhall 
be  faftened  to  a  flake  in  the  midft  of  his  own  manfion, 
wdiich,  being  fired  on  the  four  corners,  fhall  be  burned 
to  the  ground,  and  he  wfith  it.  Leg,  01,  c.  25.  And 
if  the  fault  of  a  pilot  be  fo  notorious,  that  the  fhip’s  crew 
fee  an  apparent  w'reck,  they  may  lead  him  to  the  hatches, 
and  ftrike  off  his  head  ;  but  the  common  law  denies  this 
hafty  execution :  an  ignorant  pilot  is  fentenced  to  pate 
thrice  under  the  (hip’s  keel  by  the  law's  of  Denmark. 
Lex  Mercat.  70. 

The  regulations  with  regard  to  pilots  in  the  royal  na¬ 
vy  are  as  follow  :  “  The  commanders  of  the  king’s  fhips, 
in  order  to  give  all  reafonable  encouragement  to  fo  ufe- 
ful  a  body  of  men  as  pilots,  and  to  remove  all  their  oh- 
4  A  2  _  jedfions 
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je&ions  to  his  majefty’s  fervice,  are  ftri&ly  charged  to 
treat  them  with  good  ufage,  and  an  equal  refpeft  with 
warrant-officers. 

“  The  purfer  of  the  ffiip  is  always  to  have  a  fet  of 
bedding  provided  on  board  for  the  pilots  •  and  the  cap¬ 
tain  is  to  order  the  boatfwain  to  fupply  them  with  ham¬ 
mocks,  and  a  convenient  place  to  lie  in,  near  their  du¬ 
ty,  and  apart  from  the  common  men  •  which  bedding 
and  hammocks  are  to  be  returned  when  the  pilots  leave 
the  ffiip. 

u  A  pilot,  when  conducing  one  of  his  majefty’s 
ffiips  in  pilot-water,  ffiall  have  the  foie  charge  and  com¬ 
mand  of  the  ffiip,  and  may  give  orders  for  fleering,  fet- 
ting,  trimming,  or  furling  the  fails  *,  tacking  the  ffiip  • 
or  whatever  concerns  the  navigation  :  and  the  captain 
is  to  take  care  that  all  the  officers  and  crew  obey  his 
orders.  But  the  captain  is  diligently  toobferve  the  con- 
dud  of  the  pilot  5  and  if  he  judges  him  to  behave  fo  ill 
as  to  bring  the  ffiip  into  danger,  he  may  remove  him 
from  the  command  and  charge  of  the  ffiip,  and  take  fuch 
methods  for  her  prefervation  as  (hall  be  judged  necef- 
fary  *,  remarking  upon  the  log  book,  the  exa&  hour  and 
time  when  the  pilot -was  removed  from  his  office,  and  the 
reafons  affigned  for  it. 

Captains  of  the  king’s  ffiips,  employing  pilots  in 
foreign  parts  of  his  majefty’s  dominions,  ffiall,  after  per¬ 
formance  of  the  fervice,  give  a  certificate  thereof  to  the 
pilot,  which  being  produced  to  the  proper  naval  officer, 
be  ffiall  caufe  the  fame  to  be  immediately  paid  j  but  if 
there  be  no  naval-officer  there,  the  captain  of  his  ma¬ 
jefty’s  ffiip  ffiall  pay  him,  and  fend  the  proper  vouchers, 
wdth  his  bill,  to  the  navy-board,  in  order  to  be  paid  as 
bills  of  exchange. 

u  Captains  of  his  majefty’s  (hips,  employing  foreign 
pilots  to  carry  the  ffiips  they  command  into  or  out  of 
foreign  ports,  ffiall  pay  them  the  rates  due  by  the  efta- 
bliffiment  or  cuftom  of  the  country,  before  they  difeharge 
them  :  whofe  receipts  being  duly  vouched,  and  fent, 
with  a  certificate  of  the  fervice  performed,  to  the  navy- 
board,  they  ffiall  caufe  them  to  be  paid  with  the  fame 
exa&nefs  as  they  do  bills  of  exchange.”  Regulations  and 
InJlruRions  of  the  Sea  fervice,  &c. 

PiLOT-FiJh.  See  Gasterosteus,  Ichthyology 
Index . 

Offiec  tells  us,  that  they  are  ffiaped  like  thofe  mack¬ 
erels.  which  have  a  tranfverfe  line  upon  the  body. 

44  Sailors  (continues  he)  give  them  the  name  of pilots ,  be- 
caufe  they  clofely  folloxv  the  dog-fiffi,  fwimming  in  great 
ffioals  round  it  on  all  Tides.  It  is  thought  that  they 
point  out  fome  prey  to  the  dog-fifti.  They  are  not  only 
not  touched,  but  alfo  prefer ved  by  it  againft  all  their 
enemies. 

It  like  wife  follows  the  (hark,  apparently  for  the  pur- 
pofe  of  devouring  the  remains  of  its  prey.  It  is  pre¬ 
tended  that  it  a£s  as  its  pilot.  The  manner  in  which  it 
attends  the  ffiark,  according  to  M.  Daubenton,  may 
have  given  rife  to  this  name.  It  is  faid  to  fwim  at  the 
height  of  a  foot  and  a  half  from  the  fnout  of  this  vora¬ 
cious  animal,  to  follow  and  imitate  all  its  movements, 
and  to  feize  with  addrefs  every  part  of  its  prey  which 
the  (hark  allows  to  efcape,  and  which  is  light  enough  to 
buoy  up  towards  the  furface  of  the  water.  When  the 
ffiark,  which  has  its  mouth  below,  turns  to  feize  any 
fiffi,  the  pilot-fiffi  ftarts  away  •  but  as  foon  as  the  ffiark 
xefumes  his  ordinary  pofition,  it  returns  to  its  former 
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place.  It  is  faid,  that  in  the  gulf  of  Guinea  thole 
fifties  follow  (hips  for  the  fake  of  the  offals  and  human 
excrements  ,  and  hence  the  Dutch  give  them  the  name 
of  dungfjh.  It  is  remarkable,  that  though  fo  fmallthey 
can  keep  pace  with  ffiips  in  their  fwifteft  courfe. 

PILTEN,  a  divifion  of  Courland,  which  lies  in 
Courland  properly  fo  called,  derives  its  name  from  the 
ancient  caftle  or  palace  of  Pilten,  built  by  Valdcmar  II. 
king  of  Denmark  about  the  year  1  2  20,  when  he  found¬ 
ed  a  biftiop’s  fee  in  this  country  for  the  more  effedlual 
converfion  of  its  Pagan  inhabitants.  This  diftridl  af¬ 
terwards  fucceffively  belonged  to  the  Germans,  then 
again  to  the  king  of  Denmark,  the  duke  of  Courland, 
and  to  Poland ;  and  by  virtue  of  the  inftrument  of  re¬ 
gency  drawn  up  for  this  diftridl  in  the  year  1717,  the 
government  is  lodged  in  feven  Poliffi  fenators  or  coun¬ 
sellors,  from  whom  an  appeal  lies  to  the  king.  The  bi- 
ffiop  of  Samogitia  alfo  ftyles  himfelf  bifliop  of  Pilten. 

The  moft  remarkable  part  of  this  diftridl  is  the  pro¬ 
montory  of  Domefnefs,  which  proje&s  northward  into 
the  gulf  of  Livonia.  From  this  cape,  a  fand- bank  runs 
four  German  miles  farther  into  the  fea,  half  of  which 
lies  under  water,  and  cannot  be  difeerned.  To  the  eaft 
of  this  promontory  is  an  unfathomable  abyfs,  which  is 
never  obferved  to  be  agitated.  For  the  fafety  of  veffels 
bound  to  Livonia,  two  fquare  beacons  have  been  eredled 
on  the  coaft,  near  Domefnefs  church,  oppofite  to  the 
fand  bank,  and  facing  each  other.  One  of  thefe  is  twelve 
fathoms  high,  and  the  other  eight  5  and  a  large  fire  is 
kept  burning  on  them  from  the  firft  of  Auguft  to  the 
firft:  of  January.  When  the  mariners  fee  thefe  fires  ap¬ 
pear  as  one  in  a  direft  line,  they  may  conclude  that 
they  are  clear  of  the  extremity  of  the  fand  bank,  and 
confequently  out  of  danger  *,  but  if  they  fee  both  bea¬ 
cons,  they  are  in  danger  of  running  upon  it.  The  dif- 
tri£t  of  Pilten  contains  feven  panflies,  but  no  towns  wor¬ 
thy  of  notice.  The  inhabitants  are  chiefly  of  the  Lu¬ 
theran  perfuafion. 

#  PILUM,  a  miflive  weapon  ufed  by  the  Roman  fol¬ 
ders,  and  in  a  charge  darted  upon  the  enemy.  Its 
point,  we  are  told  by  Polybius,  was  fo  long  and  fmall, 
that  after  the  firft  difeharge  it  was  generally  fo  bent  as 
to  be  rendered  ufelefe.  The  legionary  foldiers  made  ufe 
of  the  pilum,  and  each  man  carried  two.  The  pilum 
underwent  many  alterations  and  improvements,  jnfomuch 
that  it  is  impoffible  with  any  precifion  to  deferibe  it. 
Julius  Scaliger  laboured  much  to  give  an  accurate  ac¬ 
count  of  it,  and  would  have  efteemed  fuccefs  on  thip 
head  amongft  the  greateft  bleflings  of  his  life.  This 
weapon  appears,  however,  to  have  been  fometimes  round, 
but  moft  commonly  fquare,  to  have  been  two  cubits  long 
m  the  ftaff,  and  to  have  had  an  iron  point  of  the  fame 
length  hooked  and  jagged  at  the  end.  Marius  made  a 
material  improvement  in  it j  for  during  the  Cumbrian 
war,  he  fo  contrived  it,  that  when  it  ftuck  in  the  ene¬ 
mies  fhield  it  fliould  bend  down  in  an  angle  in  the  part 
where  the  wood  was  conne&ed  with  the  iron,  and  thus 
become  ufelefs  to  the  perfon  who  received  it. 

PIMENTO,  Piemento,  Jamaica  pepper,  or  All- 
fpice,  a  fpecies  of  myrtus.  See  Myrtus,  Botany  In* 
dex. 

44  The  pimento  trees  grow  fpontaneoufly,  and  in 
great  abundance,  in  many  parts  of  Jamaica,  but  more 
particularly  on  hilly  fituations  near  the  fea,*  on  tha 
northern  fide  of  that  iff  and  )  where  they  form  the 
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Pimento  moft  delicious  groves  that  can  pofjibly  be  imagined ; 

.  II  filling  the  air  with  fragrance,  and  giving  reality,  though 
Pimple^  a  yery  diftant  part  of  the  globe,  to  our  great  poet’s 
defcription  of  thofe  balmy  gales  which  convey  to  the  de- 
lighted  voyager 

6  Sabean  odours  from  the  fpicy  fliore 

i  Of  Araby  the  bleft. 

‘  Chear’d  with  the  grateful  fmell,  old  ocean  finnes.’ 

«  This  tree  is  purely  a  child  of  nature,  and  feems  to 
mock  all  the  labours  of  man  in  his  endeavours  to  extend 
or  improve  its  growth  :  not  one  attempt  in  fifty  to  pro¬ 
pagate  the  young  plants,  or  to  raife  them  from  the  feeds, 
in  parts  of  the  country  where  it  is  not  found  growing 
fpontaneoufly,  having  fucceeded.  The  ufual  method  of 
forming  a  new  pimento  plantation  (in  Jamaica  it  is  cal¬ 
led  a  walk )  is  nothing  more  than  to  appropriate  a  piece 
of  woodland,  in  the  neighbourhood  of  a  plantation  al¬ 
ready  exifting,  or  in  a  country  where  the  fcattered  trees 
are  found  in  a  native  ftate,  the  woods  of  which  being 
fallen,  the  trees  are  fuffered  to  remain  on  the  ground  till 
they  become  rotten  and  perifti.  In  the  courfe  of  twelve 
months  after  the  firfi  feafon,  abundance  of  young  pimen¬ 
to  plants  will  be  found  growing  vigoroufly  in  all  parts 
of  the  land,  being  without  doubt  produced  from  ripe 
berries  fcattered  there  by  the  birds,  while  the  fallen 
trees,  &c.  afford  them  both  (belter  and  (hade.  At  the 
•end  of  two  years  it  will  be  proper  to  give  the  land  a 
thorough  cleanfing,  leaving  fuch  only  of  the  pimento 
trees  as  have  a  good  appearance,  which  will  then  foon 
form  fuch  groves  as  thofe  I  have  defcribed,  and,  except 
perhaps  for  the  firfi  four  or  five  years,  require  very  little 
attention  afterwards. 

“  Soon  after  the  trees  are  inbloffom,  the  berries  become 
fit  for  gathering  }  the  fruit  not  being  fuffered  to  ripen 
on  the  tree,  as  the  pulp  in  that  ftate,  being  moift  and 
glutinous,  is  difficult  to  cure,  and  when  dry  becomes 
black  and  taftelefs.  It  is  impoftible,  however,  to  pre¬ 
vent  fome-of  the  ripe  berries  from  mixing  with  the  reft  ; 
but  if  the  proportion  of  them  be  great,  the  price  of  the 
commodity  is  confiderably  injured. 

“  It  is  gathered  by  the  hand  }  one  labourer  on  the  tree, 
employed  in  gathering  the  fmall  branches,  will  give  em¬ 
ployment  to  three  below  (who  are  generally  women  and 
children)  in  picking  the  berries  *,  and  an  induftrious 
picker  will  fill  a  bag  of  7olbs  in  the  day. 

«  The  returns  from  a  pimento  walk  in  a  favourable 
feafon  are  prodigious.  A  (ingle  tree  has  been  known 
to  yield  150  lbs.  of  the  raw  fruit,  or  one  cwt.  of  the 
dried  fpice  ;  there  being  commonly  a  lofs  in  weight  of 
one  third  in  curing  5  but  this,  like  many  other  of  the 
minor  productions,  is  exceedingly  uncertain,  and  per¬ 
haps  a  very  plenteous  crop  occurs  but  once  in  five 
years.” 

PIMPINELLA,  Burnet  Saxifrage*,  a  genus  of 
plants  belonging  to  the  pentandria  clafs.  See  Botany 
Index . 

PIMPLE,  in  Medicine ,  a  fmall  puftule  arifing  on 
the  face.  By  mixing  equal  quantities  of  the  juice  of 
houfe-leek  ( fcdum  minus),  paffed  through  paper,  and  of 
fpirit  of  wine  re&ified  by  itfelf,  a  white  coagulum  of  a 
very  volatile  nature  is  formed,  which  Dr  Bughart  com¬ 
mends  for  curing  pimples  of  the  face  j  and  fays,  that 
the  thin  liquor  feparated^from  it  with  fugarcandy  is 


an  excellent  remedy  for  thick  vifcid  phlegm  in  the  Pin 
bread:.  “ v 

PIN,  in  commerce,  a  little  neceffary  inftrument  made 
of  brafs-wire,  chiefly  ufed  by  women  in  fafiening  and 
adjufting  their  drefs. 

In  the  year  1543,  by  ftatute  34  and  35  of  Henry 
VIII.  cap.  6.  it  was  enabled,  u  That  no  perfon  (hall  put 
to  fale  any  pinnes  but  only  fuch  as  (hall  be  double-head¬ 
ed,  and  have  the  heads  foldered  fait  to  the  (hank  of  the 
pins,  well  fmoothed,  the  (hank  well-fliapen,  the  points 
well  and  round  filed,  cauted,  and  (harpened.”  From 
the  above  extradl:  it  (hould  appear  that  the  art  of  pin¬ 
making  was  but  of  late  invention,  probably  introduced 
from  France  }  and  that  our  manufactories  lince  that  pe¬ 
riod  have  wonderfully  improved. 

Though  pins  are  apparently  fimple,  their  manufac¬ 
ture  is,  however,  not  a  little  curious  and  complex.  We 
(hall  therefore  give  our  readers  an  account  of  it  from 
Ellis’s  Campagna  of  London. 

“  When  the  brafs-wire,  of  which  the  pins  are  form¬ 
ed,  is  firfi  received  at  the  manufactory,  it  is  generally 
too  thick  for  the  purpofe  of  being  cut  into  pins.  The 
firfi  operation  therefore  is  that  of  winding  it  off  from 
one  wheel  to  another  with  great  velocity,  and  caufing 
it  to  pafs  between  the  two,  through  a  circle  in  a  piece 
of  iron  of  fmaller  diameter  :  the  wire  being  thus  redur 
ced  to  its  proper  dimenfions,  is  ftraitened  by  drawing 
it  between  iron  pins,  fixed  in  a  board  in  a  zig-zag 
manner,  but  fo  as  to  leave  a  ftraight  line  between  them  : 
afterwards  it  is  cut  into  lengths  of  three  or  four  yards, 
and  then  into  fmaller  ones,  every  length  being  fufficient 
to  make  fix  pins  ;  each  end  of  thefe  •  is  ground  to  a 
point,  which  was  performed  when  I  viewed  the  manu¬ 
factory  by  boys  who  fat  each  with  two  fmall  grinding 
ftones  before  him,  turned  by  a  wheel.  Taking  up  a 
handful,  he  applies  the  ends  to  the  coarfeft  of  the  two 
(tones,  being  careful  at  the  fame  time  to  keep  each 
piece  moving  round  between  his  fingers,  fo  that  the 
points  may  not  become  fiat :  he  then  gives  them  a 
fmoother  and  (harper  point,  by  applying  them  to  the 
other  ftone,  and  by  that  means  a  lad  of  12  or  14  years 
of  age  is  enabled  to  point  about  16,000  pins  in  an 
hour.  When  the  wire  is  thus  pointed,  a  pin  is  taken 
off  from  each  end,  and  this  is  repeated  till  it  is  cut  in¬ 
to  fix  pieces.  The  next  operation  is  that  of  forming 
the  heads,  or,  as  they  term  it,  he  ad~f pinning ;  which  is 
done  by  means  of  a  fpinning-wheel,  one  piece  of  wire 
being  thus  with  aftonifhing  rapidity  wound  round  an¬ 
other,  and  the  interior  one  being  drawn  out,  -  leaves  a 
hollow  tube  between  the  circumvolutions  :  it  is  then 
cut  with  fheers  5  every  two  circumvolutions  or  tun  s- 
of  the  wire  forming  one  head  \  thefe  are  foftened  by 
throwing  them  into  iron  pans,  and  placing  them  in  a 
furnace  till  they  are  red  hot.  As  foon  as  they  are 
cold,  they  are  diftributed  to  children,  who  fit  with 
anvils  and  hammers  before  them,  which  they  work 
with  their  feet,  by  means  of  a  lathe,  and  taking 
up  one  of  the  lengths,  they  thruft ,  the  blunt  end 
into  a  quantity  of  the  heads  which  lie  before  them, 
and  catching  one  at  the  extremity,  they  apply  them 
immediately  to  the  anvil  and  hammer,  and  by  a 
motion  or  twro  of  the  foot,  the  point  and  the  head 
are  fixed  together  in  much  lefs  time  than  it  can  bo 
defcribed,  and  with  a  dexterity  only  to  be  acquired* 
by  practice}  the  fpeftator  being  in  continual  appreheiv 
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fion  for  the  fafety  of  their  fingers  ends.  The  pin  is 
now  finifhed  as  to  its  form,  but  ilill  it  is  merely  brafs  ; 
^  it  is  therefore  thrown  into  a  copper,  containing  a  folu- 
tion  of  tin  and  the  leys  of  wine.  Here  it  remains  for 
fome  time  ;  and  when  taken  out  afifumes  a  white  though 
dull  appearance  :  in  older  therefore  to  give  it  a  polifh, 
it  is  put  into  a  tub  containing  a  quantity  of  bran,  which 
is  fet  in  motion  by  turning  a  fhaft  that  runs  through  its 
centre,  and  thus  by  means  of  fridlion  it  becomes  per¬ 
fectly  bright.  The  pin  being  complete,  nothing  re¬ 
mains  but  to  feparate  it  from  the  bran,  which  is  perfor¬ 
med  by  a  mode  exadlly  fimilar  to  the  winnowing  of 
corn  ;  the  bran  dying  off  and  leaving  the  pin  behind  fit 
for  immediate  fale.  I  was  the  more  pleafed  with  this 
manufactory,  as  it  appeared  to  afford  employment  to  a 
number  of  children  of  both  fexes,  who  are  thus  not  only 
prevented  from  acquiring  the  habits  ofidlenefs  and  vice, 
but  are  on  the  contrary  initiated  in  their  early  years  in 
thole  of  a  beneficial  and  virtuous  induftry.”  See  Nee¬ 
dles. 

PINACIA,  among  the  Athenians,  were  tablets  of 
brafs  infcribed  with  the  names  of  all  thofe  citizens  in 
each  tribe  who  were  duly  qualified  and  willing  to  be 
judges  of  the  court  of  Areopagus.  Thefe  tablets  were 
call  into  a  veffel  provided  for  the  purpofe,  and  the  fame 
number  of  beans,  a  hundred  being  white  and  all  the  reft 
black,  were  thrown  into  another.  Then  the  names  of 
the  candidates  and  the  beans  were  drawn  out  one  by  one, 
and  they  whole  names  were  drawn  out  together  with  the 
white  beans  were  eleded  judges  or  fenators.  In  So¬ 
lon’s  time  there  were  only  four  tribes,  each  of  which 
chofe  100  fenators;  but  the  number  of  tribes  afterwards 
increafing,  the  number  of  fenators  and  judges  increafed 
to  fo  mahy  hundreds  more. 

PINANG,  the  Chinefe  name  of  the  Areca  Catechu 
Lin.  See  Areca,  Botany  Index. 

PINCPIBECK,  a  faClitious  metallic  fubftance,  or  an 
alloy  of  zinc  three  parts,  and  of  copper,  four.  See  Che¬ 
mistry  Index. 

PINDAR,  the  prince  of  lyric  poets,  was  bom  at 
Thebes,  about  520  years  B.  C.  He  received  his  firft 
mufical  inftruClions  from  his  father,  who  was  a  flute- 
player  by  profeftlon ;  after  which,  according  to  Sui- 
das,  he  was  placed  under  Myrtis,  a  lady  of  diftinguifh- 
ed  abilities  in  lyric  poetry.  It  was  during  this  period 
that  he  became  acquainted  with  the  poetefs  Corinna, 
who  was  likewife  a  ftudent  under  Myrtis.  Plutarch 
tell  us,  that  Pindar  profited  from  the  leffons  which 
Corinna,  more  advanced  in  her  ftudies,  gave  him  at 
this  fchool.  It.  is  very  natural  to  fuppofe,  that  the 
firft  poetical  effufions  of  a  genius  fo  full  of  fire  and 
imagination  as  that  of  Pindar  would  be  wild  and  luxu¬ 
riant  ;  and  Lucian  has  preferved  fix  verfes,  faid  to 
bave  been  the  exordium  of  his  firft  eflfay ;  in  wdiich  he 
crowded  almoft  all  the  fubjefls  for  fong  which  ancient 
iiiftory  and.  mythology  then  fumifhed.  Upon  commu¬ 
nicating  this  attempt  to  Corinna,  fhe  told  him  fmiling, 
that  he  fhpuld  fow  with  the  hand,  and  not  empty  his 


whole  fack  at  once.  Pindar,  however,  fbon  quitted  Pindar, 
the  leading  firings  of  thefe  ladies,  his  poetical  nurfes,  “v~ ■ 

and  became  the  difciple  of  Simonides,  now  arrived  at 
extreme  old  age  :  after  which  he  foon  furpaffed  all  his  f 
mailers,  and  acquired  great  reputation  over  all  Greece  : 
but,  like  a  true  prophet,  he  w^as  lefs  honoured  in  his 
own  country  than  elfewhere  ;  for  at  Thebes  he  was  fre¬ 
quently  pronounced  to  be  vanquiflied,in  the  mufical  and 
poetical  contefts,  by  candidates  of  inferior  merit. 

The  cuftom  of  having  thefe  public  trials  of  fkill  in 
all  the  great  cities  of  Greece  wras  now  fo  prevalent, 
that  but  little  fame  wras  to  be  acquired  by  a  muftcian 
or  poet  any  other  w^ay  than  by  entering  the  lifts; 
and  we  find,  that  both  Myrtis  and  Corinna  publicly 
difputed  the  prize  with  him  at  Thebes.  Pie  obtained 
a  vidlory  over  Myrtis,  but  wTas  vanquiflied  five  dif¬ 
ferent  times  by  Corinna.  The  judges/ upon  occafions 
like  thefe,  have  been  frequently  accufed  of  partiality  or 
ignorance,  not  only  by  the  vanquiflied,  but  by  pofte- 
rity  ;  and  if  the  merit  of  Pindar  w^as  pronounced  in¬ 
ferior  to  that  of  Corinna  five  feveral  times,  it  was, 

Pays  Paufanias,  becaufe  the  judges  were  more  fenfible 
to  the  charms  of  beauty  than  to  thofe  of  mufic  and  poe- 
try  (a)..  Was  is  not  ftrangq  faid  the  Scythian  Ana- 
charfis,  that  the  Grecian  artifls  w7ere  never  judged  by 
artifts,  their  peers  ? 

Pindar,  before  he^quitted  Thebes,  had  tile  vexa¬ 
tion  to.  fee  his  Dithyrambics  traduced,  abufed,  and 
turned  into  ridicule,  by  the  comic  poets  of  his  time  ; 
and  Athenaeus  tells  us,  that  he  wras  feverely  cen  lured 
by  his  brother  lyrics,  for  being  a  lipogrammatifl,  and 
compofing  an  ode  from  which  he  had  excommunicated 
the  letter  S.  Whether  thefe  cenfures  proceeded  from 
envy  or  contempt  cannot  now  be  determined;  but 
they  wrere  certainly  ufeful  to  Pindar,  and  it  was  necefi 
fary  that  he  fhould  be  lafhed  for  fuch  puerilities. 

Thebes  feems  to  have  been  the  purgatory  of  our 
young  bard:  when  he  quitted  that  city,  as  his  judge¬ 
ment  was  matured,  he  avoided  moft  of  the  errors  for 
which  he  had  been  chaftifed,  and  fuddenly  became  the 
winder  and  delight  of  all  Greece.  Every  hero,  prince, 
and  potentate,  defirous  of  lafting  fame,  courted  the  mufe 
of  Pindar. 

He  feems  frequently  to  have  been  prefen t  at  the 
four  great. feftivals,  of  the  Olympian,  Pythian,  Nemean, 
arid  Ifthmian  games,  as  may  be  inferred  from  feveral  cir- 
cumftances  and  expre (lions  in  the  odes  which  he  com¬ 
peted  for  the  viflors  in  them  all.  Thofe  at  Olympia, 
who  wTere  ambitious  of  having  their  atchievements  cele¬ 
brated  by  Pindar,  applied  to  him  for  an  ode,  which  was 
firft  fung  in  the  Prytaneumor  town-hall  of  Olympia,  where 
there  wras  a  banqueting  room,  fet  apart  for  the  enter¬ 
tainment  of  the  conquerors.  Here  the  ode  wTas  rehear- 
fed  by  a  chorus,  accompanied  by  inftruments.  It  w*as 
afterwards  performed  in  the  fame  manner  at  the  trium¬ 
phal  entry  of  the  vidlor  into  his  owrn  country,  in  pr®- 
ceflions,  Or  at  the  facrifices  that  w^ere  made  with  great 
pomp  and  folemnity  on  the  occafion. 

Pindar, 


(a)  Paufanias  fays,  that  Corinna  j.vas  one  of  the  moft  beautiful  women  of  her  time,  as  he  judged  by  a  pic¬ 
ture  of  her  which  he  faw  at  Panagris  at  the  place  where  the  public  exercifes  were  performed.  She  as  re- 
prefented  with  her  head  ornamented  by  a  riband,  as  a  memorial  of  the  victories  fhe  had  obtained  over  Pindar  at 
Thebes. 
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Pindar.  Pindar,  in  his  fecond  Ifthmian  ode,  has  apologized  for 

— v - '  the  mercenary  cuftom  among  poets,  of  receiving  money 

for  their  compofitions.  u  The  world  (fays  he)  is  grown 
interefted,  and  thinks  in  general  with  the  Spartan 
philofopher  Ariftodemus,  that  money  only  makes  the 
man :  a  truth  which  this  fage  himfelf  experienced,  ha¬ 
ving  with  his  riches  loft  all  his  friends.’,  It  is  fuppofed 
that  Pindar  here  alludes  to  the  avarice  of  Simonides, 
who  fir (l  allowed  his  mufe  to  fell  her  favours  to  the 
higheft  bidder. 

There  is  no  great  poet  in  antiquity  whofe  moral 
chara£ter  has  been  lefs  cenfured  than  that  of  Pindar. 
Plutarch  has  preferved  a  fmgle  verfe  of  his  Epicedium 
or  Dirge  that  was  fung  at  his  funeral j  which,  fhort 
and  fimple  as  it  is,  implies  great  praife  :  This  man  was 
pleafing  to  Jlr  angers,  and  dear  to  his  fellow-citizens.  His 
works  abound  with  precepts  of  the  pureft  morality  : 
and  it  does  not  appear  that  he  ever  traduced  even  his 
enemies  j  comforting  himfelf,  for  their  malignity,  by  a 
maxim  which  he  infer  ted  in  his  farft  Pythic ,  and  which 
afterwards  became  proverbial,  That  it  is  better  to  be  en¬ 
vied  than  pitied . 

Paufanias  fays,  that  the  character  of  poet  was  truly 
confecrated,  in  the  perfon  of  Pindar,  by  the  god  of 
verfe  himfelf  \  who  xvas  pleafed,  by  an  exprefs  oracle, 
to  order  the  inhabitants  of  Delphos  to  fet  apart  for 
Pindar  one  half  of  the  firft- fruit  offerings  brought  by 
the  religiolis  to  his  fhrine,  and  to  allow  him  a  confpi- 
cuous  place  in  his  temple,  where,  in  an  iron  chair,  he 
ufed  to  fit  and  ling  his  hymns  in  honour  of  that  god. 
This  chair  xvas  remaining  in  the  time  of  Paufanias, 
feveral  centuries  after,  and  fhown  to  him  as  a  reljck 
not  unworthy  of  the  fan&ity  and  magnificence  of  that 
place. 

But  though  Pindar’s  mufe  xvas  penuoned  at  Delphos, 
and  well  paid  by  princes  and  potentates  elfexvhere,  Hie 
feems,  however,  fometimes  to  have  fung  the  fponta- 
neous  ftrains  of  pure  friendfhip.  Of  this  kind  were, 
probably,  the  verfes  beftowed  upon  the  muflcian  Mi¬ 
das,  of  Agrigentum  in  Sicily,  xvho  had  twice  obtain¬ 
ed  the  palm  of  viflory  by  his  performance  on  the  flute 
at  the  Pythic  games  (b).  It  is  in  his  12th  Pythic 
ode  that  Pindar  celebrates  the  victory  of  Midas  over  all 
Greece ,  upon  that  injlrument  which  Minerva  herfelf  had 
invented  (c) 

Fabricius  tells  us,  that  Pindar  lived  to  the  age  of 
90 ;  and,  according  to  the  chronology  of  Dr  Blair,  he 
died  435  years  B.  C.  aged  86.  His  felloxv  citizens 
erected  a  monument  to  him  in  the  Hippodrome  at 
Thebes,  which  was  dill  fubfifting  in  the  time  of  Pau¬ 
fanias  ;  and  his  renown  xvas  fo  great  after  his  death, 
that  his  poflerity  derived  very  confiderable  honours  and 
privileges  from  it.  When  Alexander  the  Great  at¬ 


tacked  the  city  of  Thebes,  he  gave  exprefs  orders  to  Pindar 
his  foldiers  to  fpare  the  houfe  and  family  of  Pindar.  .  I! 
The  Lacedemonians  had  done  the  fame  before  this  pe-  ,  ^,ne2‘ 
riod  *,  for  when  they  ravaged  Boeotia  and  burned  the 
capital,  the  following  xvords  were  xvritten  upon  the 
door  of  the  poet :  Forbear  to  burn  this  houfe ,  it  was 
the  dwelling  of  Pindar.  Refpeft  for  the  memory  of 
this  great  poet  continued  fo  long,  that,  even  in  Plu¬ 
tarch’s  time,  the  bed  part  of  the  facred  victim  at  the 
TheoxenLan  fedival  xvas  appropriated  to  his  defend¬ 
ants. 

PINDARIC  ODE,  in  Poetry ,  an  ode  formed  in 
imitation  of  the  manner  of  Pindar.  See  Poetry,  n° 

136,  &c. 

PINDUS,  in  Ancient  Geography ,  not  a  Angle  moun¬ 
tain,  but  a  chain  of  mountains,  inhabited  by  different 
people  of  Epirus 'and  ThefFaly  j  feparating  Macedonia, 

1  heffaly,  and  Epirus  :  An  extenfive  chain,  having  Ma¬ 
cedonia  to  the  north,  the  Perrhoebi  to  the  xved,  the  Do- 
lopes  to  the  fouth,  and  the  mountain  Itfelf  of  Theflaly 
(Strabo). 

PiNDus,  a  Doric  city  of  ALtolia,  fltuated  on  the 
cognoininal  river,  which  falls  into  the  Cephiffus  (Stra- 
bo.)  ^  ^  , 

PINE,  in  Botany.  See  Pinus,  Botany  Index. 

PlNE- Apple.  See  Bromelia,  Botany  Index ;  and 
for  an  account  of  the  mode  of  cultivating  the  pine-apple, 
fee  Gardening. 

PINE  A,  or  pigxe,  in  commerce,  is  a  term  ufed  in 
Peru  and  Chili,  for  a  kind  of  light,  porous  maffes,  or 
lumps,  formed  of  a  mixture  of  mercury  and  filver-dud 
from  the  mines.  The  ore,  or  mineral,  of  filver,  xvlierv 
dug  out  of  the  veins  of  the  mine,  is  firfl  broken  and  then 
ground  in  mills  for  the  purpofe,  driven  by  water  with  ' 
iron  peftles,  each  of  200  pounds  weight.  The  mineral, 
when  thus  pulverized,  is  next  fiftcd,  and  then  xvorked 
up  with' water  into  a  pafte  ;  xvhich,  xvhen  half  dry,  is  cut 
into  pieces,  called  cuerpos ,  a  foot  long,  weighing  each 
about  txvo  thoufand  five  hundred  pounds. 

Each  piece  or  cuerpo  is  again  kneaded  up  with  fea- 
falt,  which,  diffolving,  incorporates  with  it.  They 
then  add  mercury,  from  10  to  20  pounds  for  each 
cuerpo,  kneading  the  pafte  afrefh  until  the  mercury 
be  incorporated  therewith.  This  office,  xvhich  is  ex¬ 
ceedingly  dangerous  on  account  of  the  noxious  quali¬ 
ties  of  the  mercury,  is  alxvays  made  the  lot  of  the  poor 
Indians.  This  amalgamation  is  continued  for  eight  or 
nine  days  $  and  fome  add  lime,  lead,  or  tin  ore,  &c.  to 
forward  it  j  and,  in  fome  mines,  they  are  obliged  to 
ufe  fire.  To  try  whether  or  no  the  mixture  and  a- 
malgamation  be  fufficient,  they  wafti  a  piece  in  xvater  *, 
and  if  the  mercury  be  white,  it  is  a  proof  that  it  has 
had  its  effeS )  if  black,  it  muft  be  ftill  farther  work¬ 
ed. 


(b)  This  Midas  is  a  very  different  perfonage  from  his  long-eared  majefty  of  Phrygia,  whofe  decifion  in  fa¬ 
vour  of  Pan  had  given  fuch  offence  to  Apollo  5  as  is  manifeft,  indeed,  from  his  having  been  cotemporary  with 
Pindar. 

(c)  The  moft  extraordinary  part  of  this  mufician’s  performance  that  can  be  gathered  from  the  fcholiaft 
upon  Pindar,  was  his  finiihing  the  folo,  without  a  reed  or  mouth-piece,  which  broke  accidentally  xvhile  he  was 
playing.  The  legendary  account  given  by  the  poet  in  this  ode,  of  the  occafion  upon  which  the  flute  xvas  in¬ 
vented  by  Minerva,  is  diverting  :  «  It  xvas  (fays  he)  to  imitate  the  howling  of  the  Gorgons,  and  the  hiding 
of  their  fnakes,  which  the  gcddefs  had  heard  when  the  head  of  Medufa  (one  of  thefe  three  anti- graces)  xvas  cut  off' 
by  Per feus.’ 9 
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Pinea  ed.  When  finiftied,  it  is  fent  to  the  lavatories,  which 
Pine  u  are  ^ar£e  hafons  that  empty  fuccefiively  into  one  ano- 
— ther.  The  pafte,  &c.  being  laid  in  the  uppermoft  of 
thefe,  the  earth  is  then  walked  from  it  into  the  reft  by 
a  rivulet  turned  upon  it ;  an  Indian,  all  the  while,  ftir- 
ring  it  with  his  feet,  and  two  other  Indians  doing  the 
like  in  the  other  bafons.  When  the  water  runs  quite 
clear  out  of  the  bafons,  the  mercury  and  filver  are  found 
at  bottom  incorporated.,  This  matter  they  call  pel/a, 
and  of  this  they  forfn  the  pineas,  by  exprefling  as  much 
of  the  mercury  as  they  can  ;  firft,  by  putting  it  in 
woollen  bags,  and  prefting  and  beating  it  ftrongly  ; 
then,  by  ftamping  it  in  a  kind  of  wooden  mould,  of 
an  off  agonal  form,  at  bottom  whereof  is  a  brafs  plate 
pierced  full  of  little  holes.  The  matter,  when  taken  out 
of  the  mould,  is  laid  on  a  trivet,  under  which  is  a  large 
veffel  full  of  water  ;  and  the  whole  being  covered  with 
an  earthen  head,  a  fire  is  made  round  it. 

The  mercury  Hill  remains  in  the  mafs,  and  is  thus 
reduced  into  fumes,  and,  at  length  condenfing,  it  is 
precipitated  into  the  water,  leaving  behind  it  a  mafs 
of  filver  grains  of  different  figures,  which,  only  joining 
or  touching  at  the  extremes,  render  the  matter  very 
porous  and  light.  This,  therefore,  is  the  pinea,  or 
pigne,  which  the  workmen  endeavour  to  fell  fecretly 
to  veffels  trading  to  the  South  fea  ;  and  from  which 
thofe,  who  have  ventured  to  engage  in  fo  dangerous  a 
commerce,  have  made  fuch  vaft  gains.  Indeed  the 
traders  herein  muft  be  very  careful  ;  for  the  Spanifh 
miners  are  arrant  knaves,  and  to  make  the  pignes 
weigh  the  more,  they  often  fill  the  middle  with  land 
or  iron. 

PINEAL  gland.  See  Brain,  Anatomy  Index . 

PINE AU,  Gabriel  du,  a  diftinguilhed  lawyer,  was 
born  at  Angers  in  1573.  He  went  afterwards  to 
Paris,  and  pled  with  eclat  before  the  parliament  and 
great  council.  Upon  his  return  to  Angers,  he  became 
a  counfellor  in  the  prefidial  court.  He  was  confulted 
by  all  the  neighbouring  provinces,  and  had  an  a£five 
hand  in  all  the  great  affairs  of  his  time.  Mary  de  Me- 
dicis  conferred  upon  him  the  office  of  mafter  of  re- 
quefts,  and  in  her  difgrace  wilhed  to  fupport  herfelf 
by  his  credit  and  counfels  ;  but  Du  Pineau,  always  at¬ 
tentive  to  what  he  owed  on  the  one  hand  to  the  mo¬ 
ther  of  his  king,  and  on  the  other  to  the  king  himfelf, 
never  ceafed  to  infpire  that  princefs  with  fentiments  of 
peace. 

In  1632  Louis  XIII.  by  way  of  reward,  appointed 
him  mayor  and  captain-general  of  the  city  of  Angers  ; 
a  fituation  in  wThich  he  merited  the  flattering  title  of 
Father  of  the  People .  He  had  no  refpeft  of  perfons  ; 
for  he  was  equally  acceflible  to  the  poor  and  the  great. 
This  worthy  citizen  died  the  15th  of  O&ober  1644, 
at  the  age  of  71.  His  houfe  was  a  kind  of  academy, 
where  regular  conferences  were  held,  and  attended  by 
young  officers,  advocates,  and  other  literary  chara&ers. 
In  thofe  conferences  every  one  freely  ftated  the  diffi¬ 
culties  which  occurred  to  him  upon  fubje&s  either  of 
law  or  hiftory  ;  and  when  Pineau  fpoke,  all  was  made 
clear;  but  he  was  always  the  laft  in  delivering  his  fenti¬ 
ments,  becaufe  he  perceived  that  too  much  deference 
was  paid  to  his  opinion.  His  writings  are,  1.  Latin 
notes,  in  addition  to  thofe  of  Du  Moulin,  upon  the  ca- 
-  non  law,  and  primed  along  with  the  works  of  that 
eminent  lawyer  by  -the  care  of  Francis  Pinfon.  2.  Com- 
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mentaries,  obfervations,  and  confultations,  upon  fevcral  Pfocan 
important  queftions  refpe&ing  the  laws  both  of  Anjou  ^ 
and  of  France,  with  fome  differtations  upon  different  1  1  ‘  * 

fubje&s,  &c.  reprinted  in  1725,  in  2  vol.  folio,  by  the 
care  of  Livoniere,  who  has  enriched  them  with  very 
ufeful  remarks.  The  editor  fays,  that  “  Du  Pineau 
is  a  little  inferior  to  the  celebrated  Du  Moulin  on  the 
civil  law,  but  that  he  is  more  accurate  than  the  other 
upon  the  canon  law.”- — Menage  made  thefe  two  verfes 
upon  his  death  : 

Pinellus  periit ,  Themidis  pius  ille  facerdos , 

In  proprio  judex  limine  perpetuus . 

PINEDA,  John,  a  writer  of  hiftory,  was  born  at  Se¬ 
ville  of  a  noble  family, ,  and  entered  into  the  fociety  of 
Jefuits  in  1572*  He  taught  philofophy  and  divinity  in 
feveral  colleges ;  and  devoted  his  time  to  the  ftudy  of 
the  Holy  Scriptures.  That  he  might  render  that  ltudy 
the  eafier>  he  made  himfelf  mafter  of  the  oriental  lan¬ 
guages.  We  have  of  his  writings,  1.  Two  volumes  of 
Commentaries  upon  the  book  of  Job,  in  folio.  2.  Two 
upon  Ecclefiaftes.  3.  A  General  Hiftory  of  the  Church, 
in  Spanifli,  4  vol.  in  folio.  4.  A  Hiftory  of  Ferdi¬ 
nand  III.  in  the  fame  language,  in  folio.  He  died  in 
1637,  much  regretted  by  the  members  of  his  fociety, 
and  by  the  public  in  general. 

PINELLI,  John  Vincent,  a  diftinguilhed  literary 
charabler,  wras  born  at  Naples,  and  was  fon  of  Count 
Pinelli,  a  noble  Genoefe,  who  had  fettled  in  that  city, 
and  had  acquired  a  handfome  fortune  in  the  way  of 
trade.  After  receiving  a  liberal  education,  he  quitted 
the  place  of  his  nativity,  and  repaired  to  Padua,  where 
he  took  up  his  refidence  at  the  age  of  24.  Being  a 
great  lover  of  fcience,  he  gave  a  preference  to  that  city 
on  account  of  its  famous  univerfity,  which  brought  to  it 
a  number  of  learned  men.  He  had  an  excellent  library, 
which  confifted  of  a  choice  collection  of  books  and  ma- 
nufcripts,  and  ivhich  he  continued  to  enrich  till  the 
hour  of  his  death.  His  literary  correfpondence,  not  on¬ 
ly  in  Italy,  but  through  the  moft  of  Europe,  procured 
him  all  the  new  works  which  were  worthy  of  a  place  in 
his  collection.  The  authors  themfelves  were  often  for¬ 
ward  to  pay  their  refpeCts  to  him.  In  many  cities  of 
Italy  he  had  perfons  employed  to  fearch,  at  leaft  once  a 
month,  the  ftalls  of  thofe  artificers  who  make  ufe  of  old 
parchments,  fuch  as  lute-makers,  fievewrights,  and 
others  ;  and  by  this  means  he  had  the  good  fortune  of¬ 
ten  to  fave  from  deftruCtion  fome  valuable  fragments. 

His  paflion  for  knowledge  embraced  all  the  fciences  ^ 
but  hiftory,  medals,  antiquities,  natural  hiftory,  and  par¬ 
ticularly  botany,  w?ere  his  favourite  ftudies.  He  w?as 
confulted  from  all  quarters,  and  the  extent  of  his  ac¬ 
quaintance  with  the  learned  wTorld  w  as  very  great.  He 
correfponded  with  Juftus  Lipfius,  Jofeph  Scaliger,  Si- 
gonius,  Poffevin,  Peter  Pi  thou,  and  a  great  many 
others,  wdio  have  all  paid  the  higheft  compliments  to 
his  erudition.  Infenfibleto  all  the  pleafures  of  life,  and 
acquainted  only  with  thofe  of  the  mind,  he  had  a  great 
diflike  to  plays,  entertainments,  fhows,  and  every  thing 
wrhich  moft  excites  the  curiofity  of  other  men.  During 
the  fpace  of  43  years  that  he  lived  at  Padua,  he  was 
never  known  to  be  out  of  the  city  but  twice  ;  once  on 
occafion  of  a  plague  wdiich  infefted  it ;  and  afterwards 
on  a  voyage  to  Naples,  which  he  made  at  the  earneft 
folicitation  of  his  friends.  In  fhort,  Pinelli  w  as  gener¬ 
ous^ 
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ous,  fy  tvs pathizlng,  and  compafifionate,  particularly  to 
men  of  letters,  whofe  wants  lie  often  anticipated.  His 
zeal  for  the  progrefs  and  advancement  of  fcience  render¬ 
ed  him  very  communicative  of  his  knowledge  and  of  his 
books :  but  this  was  always  done  with  judgement  and 
dilcreticn.  He  died  in  1601,  aged  68,  without  having 
publifhed  any  work.  Paul  Gualdo,  who  has  written 
Pinelli’s  life,  does  not  fpecify  the  number  of  volumes 
of  which  his  rich  library  confided  ■:  he  only  infornts  us, 
that  when  it  was  transported  by  fea  to  Naples,  it  was 
packed  up  in  130  chefls,  of  which  14  contained  manu- 
fcripts ;  but  it  did  not  go  wholly  to  hi's  heirs.  The 
fenate  of  Venice  caufed  their  feal  to  be  fet  upon  the 
manulcripts,  and  took  away  whatever  concerned  the 
affairs  of  the  republic,  to  the  number  of  200  pieces. — 
“  I  compare  (fays  Prefident  de  Thou)  Pinelli  to  'Titus 
Pompon ius  *,  for,  as  that  illuftrious  Roman  was  called 
Attich,  Pmelli  alio  bore  the  title  of  Venetian,  on  account 
of  the  great  afle&ion  which  the  republic  of  Venice  had 
for  him. 
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PINET,  Antony  du,  lord  of  Noroy,  an  ecclefiafli- 
cal  writer,  lived  in  the  16th  century,  and  was  a  native 
of  Befan^on.  lie  was  ftrongly  attached  to  tlie  Pro- 
teftant  religion,  and  a  bitter  enemy  to  the  church  of 
Rome.  His  book,  entitled  La  Corf  or  mite  dcs  Eglifes 
Reformes  de  France ,  and  de  PF.gfife  primitive ,  printed 
at  Lyons,  1564,  in  8vo  ;  and  the  notes  which  he  added 
to  the  French  tranflation  of  the  Fees  of  the  Pope's  Chan¬ 
cery,  which  was  printed  at  Lyons,  in  8vo,  1 564,  and 
reprinted  at  Amflerdam  in  1 700,  in  1  2mo,  plainly  dif- 
cover  his  fentiments.  He  publifhed  the  lafi-mentioned 
performance  under  this  title  :  Taxe  dcs  parties  cafuelles 
de  la  boutique  du  Rape,  in  Latin  and  French,  with  fome 
notes  taken  from  decrees,  councils,  and  canons,  in  order 
to  afcertain  the  difcipline  anciently  obferved  in  the 
church.  In  the  epiftle  dedicatory,  he  aflumes  the  tone 
of  a  declared  enemy  to  the  court  of  Rome.  He  apolo¬ 
gizes  for  having  presented  this  book  “  to  a  fociety  fo  holy 
as  yours  (the  Proteftants),  in  which  are  heard  only 
hymns,  pfalms,  and  praifes,  to  the  Lord  our  God : 
but  it  is  proper  to  fhow  to  the  villain  his  villany,  and 
the  fool  his  folly,  led  one  fiiould  be  thought  to  re¬ 
ferable  them.”  We  fee  by  this  fpecimen,  that  Pinet 
had  no  more  politenefs  in  his  dyle  than  in  his  manners. 
His  tranflation  of  Pliny’s  Natural  Hiflory,  printed  at 
Lyons  in  2  vol.  folio,  1566,  and  at  Paris,  1608,  was 
formerly  muck  read.  Though  there  are  a  good  many 
errors  in  it,  it  is  yet  very  ufeful  at  prefent,  efpecially  for 
thofe  who  underfland  Pliny’s  Latin,  on  account  of  the 
tranflator’s  refearches,  and  a  great  number  of  marginal 
notes.  Pinet  alfo  publifhed  Plans  of  the  principal  for- 
t redes  in  the  world  at  Lyons,  1564,  in  folio. 

PING  LEANG  FOU,  a  city  of  China  in  the  pro¬ 
vince  of  Chen-fi.  It  is  one  of  the  mod  considerable 
cities  of  the  weflern  part  of  the  province,  and  is  fi- 
tuated  on  the  river  Kin- ho.  The  air  here  is  mild  j 
and  the  agreeable  views  which  the  fur  rounding  moun¬ 
tains  prefent,  added  to  the  dreams  which  water  the 
country,  render  it  a  very  delightful  refidence.  It  lias 
under  its  jurifdi&ion  three  cities  of  the  fecond  clafs 
and  feven  of  the  third.  In  this  diflrift  is  a  valley  fo 
deep  and  narrow,  that  it  is  almod  impervious  to  the 
light  :  a  large  highway,  paved  with  fquare  Hones,  runs 
through  it. 
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PINGUICULA,  R  utter  wort  ;  a  genus  of  plants  PingukiFa 
belonging  to  the  diandria  clafs.  See  Botany  Index .  II 

.  PINGUIN,  or  Penguin,  in  Ornithology ,  a  genus  Df  ,pirIIGten's-. 
birds  of  the  order  anferes.  See  AptenoditES,  Orni- 
THOL(5gy  Index ,  or  page  507. 

PINION,  in  Mechanics ,  an  arbor,  or  fpindle,  in  the 
body  whereof  are  feveral  notches,  which  catch  the  teeth 
of  a  wheel  that  ferves  to  turn  it  round  *,  or  it  is  a  leffer 
wheel  that  plays  in  the  teeth  of  a  larger. 

PINK,  a  name  given  to  a  flfip  with  a  very  narrow 
flern  ;  whence  all  veflels,  however  fmall,  whofe  flerns 
are  fafliioned  in  this  manner,  are  called  pink-Jierned. 

Pink.  See  Di  a  nth  us,  Botany  Index. 

PINNA,  in  Zoology ,  a  genus  of  fiielLfifh  belonging 
to  the  order  of  vermes  teflacea.  See  Conchology In- 
dex. — Pliny,  who  gives  fome  account,  perhaps  not  very 
correct,  of  the  hiflory  of  fome  of  the  fpecies  of  this  ge¬ 
nus,  (lib.  ix.  51.)  fays,  the  fmalled  of  all  the  kinds  is 
called  the  pinnoteres ,  and  therefore  liable  to  injury > 
this  has  the  prudence  to  hide  itfelf  in  the  /hells  cf  cy¬ 
ders.  Again,  lib.  ix.  66.  he  fays,  the  pinna  is  of  the 
genus  of  (hell-fifli  ,  it  is  produced  in  muddy  waters,  al¬ 
ways  eredl,  nor  ever  without  a  companion,  which  feme 
call  the  pinnoteres ,  others  the  pinnophylax .  This  fome- 
times.  is  a  fmall  fquill,  fome  times  a  crab,  that  follows 
the  pinna  for  the  fake  of  food.  The  pinna,  upon  open¬ 
ing  its  fliell,  expofes  itfelf  as  a  prey  to  the  fmalled: 
kind  of  fiflies ;  for  they  immediately  affhult  her,  and, 
growing  bolder  upon  finding  no  refidance,  venture  in. 
i  he  guard,  watching  its  time,  gives  notice  by  a  bite  \ 
upon  which  the  pinna,  clofing  its  fliell,  flmts  in,  kills, 
and  gives  part  of  whatever  happens  to  be  there  to  its 
companion. 

The  pinna  and  the  crab  together  dwell, 

bor  mutual  luccour,  in  one  common  fliell. 

They  both  to  gran  a  livelihood  combine  ; 

That  takes  the  prey,  when  this  has  given  the  fign. 

From  hence  this  crab,  above  his  fellows  fam’d, 

By  ancient  Greeks  was pinnoteres  nam’d.-!— -Oppian. 

PINNACE,  a  fmall  veflel  navigated  with  oars  and 
fails,  and  having  generally  two  mads,  which  are  rigged 
like  thofe  of  a  fchooner. 

Pinnace  is  alfo  a  boat  ufually  rowed  with  eight  oars. 

See,  the  article  Boat. 

PINNACLE,  in  ArchiteElure ,  the  top  or  roof  of 
a  houfe,  terminating  in  a  point.  This  kind  of  roof 
among  the  ancients  w*as  appropriated  to  temples ;  their 
ordinary  roofs  were  all  fiat,  or  made  in  the  platform 
way. 

PINNATED  leaves.  See  Botany  Index. 

P1NNAT1FID  leaves.  See  Botany  Index. 
PINNOTERUS,  or  Pinnophylax,  is  a  kind  of 
crab  fifli,  furnidied  with  very  good  eyes.  It  is  faid  to 
be  the  companion  of  the  pinna  marina.  They  live  and 
and  lodge  together  in  the  fame  fliell,  which  belongs  to 
the  latter.  When  it  has  occafion  to  eat,  it  opens  its 
valves,  and  fends  out  its  faithful  purveyor  to  procure 
food.  If  during  their  labour  the  pinnoterus  perceives 
the  polypus,  it  immediately  returns  to  warn  its  blind 
friend  of  the  danger,  when,  by  {hutting  its  valves,  it 
efcapes  the  rage  of  its  enemy  j  but  wken  the  pinnoterus 
loads  itfelf  with  booty  without  moledation,  it  makes  a 
gentle  noife  at  the  opening  of  the  fhell,  and  when  ad- 
4  B  mitted 
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mitted  tlie  two  friends  feaft  on  the  fruits  of  its  industry. 
See  Pinna,  &c. 

j  PINT  ( pinta ),  a  veffel,  or  meafure,  ufed  in  eftima- 
ting  the  quantity  of  liquids,  and  even  fometimes,  of  dry 
things. — Budaeus  derives  the  word  from  the  Greek 
others  from  the  German,  pint,  a  little  meafure  of  wine; 
Nicod  from  the  Greek  thvuv,  “  to  drink.*’ 

The  Eng/i/h  pint  is  twofold ;  the  one  for  wine  mea¬ 
fure,  the  other  for  beer  and  ale  meafure.  See  Mea¬ 
sure. 

PINTADA,  afpecies  of  Procellaria. 

PINTLES,  certain  pints  or  hooks  fattened  upon 
the  back  part  of  the  rudder,  with  their  points  down¬ 
wards,  in  qrder  to  enter  into,  and  rett  upon,  the  goo - 
gings,  fixed  in  the  ftern-poft,  to  hang  the  rudder.  See  . 

PINTOR,  Peter,  ,phyfician,  was  bom  at  Valentia 
in  Spain,  in  the  year  1420,  and  was  phyfician  to  Alex¬ 
ander  VI.  whom  he  followed  to  Rome,  where  he  prac- 
iifed  with  great  fuccefs.  He  has  left  behind  him  two 
performances  of  confiderable  merit,  1.  Aggregator  Sen- 
ientiarum  DoBontm  de  Cnratione  in  Pejiilentia ,  printed 
at  Rome  1499,  in  folio.  2.  De  Morbo  Fee  do  et  Occulto 
his  Tempo ribus  Affiigenti,  &c.  printed  at  Rome,  1500, 
in  41:0,  black  letter  :  a  book  extremely  fcarce,  unknown 
to  Luifini  and  Attruc,  and  which  traces  the  venereal 
difeafe  to  the  year  1496.  Pintor  died  at  Rdme  in  1503, 
aged  83  years. 

PINTUR1CCIO,  Bernardino,  a  celebrated  Italian 
painter,  was  born  at  Perufia  in  1454.  He  wras  the 
difciple  of  Peter  Perugino,  under  whom  he  became  fo 
good  an  artitt,  that  he  employed  him  on  many  occa¬ 
sions  as  his  attittant.  He  principally  painted  hiftory 
and  grotefque  ;  but  he  alfo  excelled  in  portraits,  among 
which  thofe  of  Pope  Pius  II.  and  Innocent  VIII.  of 
Giulia  Famefe*,  Ca3far  Borgia,  and  Oueen  Ifabella  of 
Spain,  are  particularly  diftinguilhed.  The  moft  me¬ 
morable  performance  of  Pinturiccio  is  the  hiftory  of 
Pius  II.  painted  in  ten  compartments  in  the  monaftery  of 
Siena ;  in  which  undertaking,  Raphael,  then  a  young 
man,  and  bred  under  the  fame  matter, 'afiifted  him  fo 
iar  as  to  fketch  out  cartoons  of  many  parts  of  the  com- 
pofition.  The  ftory  VF  his  death  is  worth  relating, 
especially  as  it  illuftrates  Lis  character.  The  latt  work 
he  was  engaged  in  was  a  Nativity  for  the  monaftery 
of  St  Francis  at  Siena  :  the  monks  accommodated  him 
with  a  chamber  to  work  in,  which  they  cleared  of  all 
the  furniture,  except  one  old  trunk  or  cheft  that  ap¬ 
peared  too  rotten  to  move ;  but  Pinturiccio,  naturally 
pofitive  and  peewjh,  infilled  on  its  being  taken  away,  and 
the  monks,  willing  to  gratify  him,  complied.  It  was 
no  fooner  ftirred  than  one  of  the  planks  burfting,  out 
tumbled  300  pieces  of  gold,  which  had  been  fecreted 
there  for  many  years.  The  monks  were  overjoyed  at 
finding  this  treafure,  and  the  painter  proportionably 
mortified  at  lofing  his  chance  of  the  difeovery  by  his 
indifcreet  obftinacy  :  it  afife&ed  his  fpirits  fo  much  that 
he  furvived  but  a  few  months,  and  it  was  generally  con- 
fidered  as  the  caufe  of  his  death. 

PINUS,  the  Pine-tree;  a  gentis  of  plants  belong¬ 
ing  to  the  monoecia  clafs.  See  Botany  Index .  The 
pine-tree  was  well  known  to  the  ancients,  and  has  been 
deferibed  and  celebrated  both  by  their  philofophers  and 
poets.  Pliny  enumerates  no  lefs  than  fix  fpecies  of  trees 
of  this  genus ;  and  it  is  mentioned  by  Virgil  both  in  his 
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Eclogues,  his  Georgies,  and  his  ./Eneid  ;  by  Horace  Finns, 
in  his  Odes ;  by  Ovid  in  his  Metamorphofes :  by  Sta- 
tius  ;  and  by  Catullus,  &ac.  Macrobius  relates  an  anec¬ 
dote  concerning  the  cones  of  pine-trees,  which  in  com¬ 
mon  language  were  called  poma  pine  a,  “  pine-apples.” 

There  lived  in  the  Auguftan  age  one  Vatinius,  who  by 
fome  means  had  irritated  the  Roman  people  fo  much 
that  they  pelted  him  with  ftones.  When  he  entertain¬ 
ed  them  with  gladiators,  to  fare  himfelf  from  fuch 
treatment  for  the  future,  he  procured  an  edi&  from  the 
ediles,  that  no  perfon  fliould  throw  any  thing  but  apples 
in  the  amphitheatre.  It  accidentally  happened  that  at 
this  time  Cafcellius,  eminent  for  his  wit  as  well  as  know¬ 
ledge  of  the  law,  was  conftilted  on  the  queftion,  whether 
a  pine-apple  (the  cone  of  the  pine)  was  legally  included 
in  the  term  pomum ,  “  an  apple  ?”  It  is  an  apple  (faid 
he)  if  you  intend  to  fling  it  at  Vatinius*.  A  deci-  *  Saturn* 
fion  by  vThich  the  edict  in  his  favour  did  not  much 
mend  his  fituation:  for  Martial  reprefents  it  dangerous*^’ 
to  come  under  this  tree,  becaufe  the  cones  in  his  time 
were  of  fo  great  a  fize  and  weight,  probably  enlarged 
by  cultivation  for  ages. 

Nuces  Pinece. 

Pont  a  fumus  Cybeies  :  procul  nine  difeed e,  viator, 

Ne  cadat  in  tniferum  noftra  ruina  caput-]'.  j  x-^ 

There  are  generally  reckoned  14  fpecies  of  this  genus  ;  ^  25' 
of  which  the  moft  remarkable  are  thefe  follow  ing  : 

1.  The  pinea,  pineajler,  or  wild  pine,  grows  naturally 
on  the  mountains  in  Italy  and  the  fouth  of  France.  It 
grows  to  the  fize  of  a  large  tree  ;  the  branches  extend 
to  a  confiderable  diftance ;  and  while  the  trees  are  young, 
they  are  fully  garnifhed  with  leaves,  efpecially  where 
they  are  not  fo  clofe  as  to  exclude  the  air  from  thofe 
within  ;  but  as  they  advance  in  age,  the  branches  ap¬ 
pear  naked,  and  all  thofe  which  are  fituated  below  be¬ 
come  unfightly  in  a  fewr  years ;  for  which  reafon  they 
are  nowf  much  lefs  in  efteem  than  formerly. 

2.  The  pin  2/s  pinea ,  or  ftone  pine,  is  a  tall  evergreen 
tree,  native  of  Italy  and  Spain.  It  delights  in  a  landy 
loam,  though  like  moft  others  it  will  grow  well  in  al- 
moft  any  land.  Refpcfting  the  ufes  of  this  fpecies, 

Hanbury  tells  us  that  “  the  kernels  are  eatable,  and  by 
many  preferred  to  almonds.  In  Italy  they  are  ferved 
up  at  table  in  their  defferts. — They  are  exceeding  whole- 
fome,  being  good  for  coughs,  colds,  ccnfumptions,  &c. 
on  which  account  only  this  tree  defelves  to  be  propa¬ 
gated.”  Hanbury  continues  ;  “  It  may  be  very  proper 
here  to  take  notice  of  a  very  great  and  dangerous  mif- 
take  Mr  Miller  has  committed,  by  faying,  under  this 
article  of  ftone-pine,  that  feeds  kept  in  the  cones  will  be 
good,  and  grow  if  they  are  fown  ten  or  twelve  years 
after  the  cones  have  been  gathered  from  the  trees  ; 
w’hereas  tftie  feeds  of  this  fort,  whether  kept  in  the  cones 
or  taken  out,  are  never  good  after  the  firft  year  ;  and 
though  fometimes  a  fewr  plants  will  come  up  from  the 
feeds  that  are  kept  in  the  cones-  for  twro  years  before,  yet 
this  is  but  feldom  ;  neither  myft  a  tenth  part  of  a  crop 
be  expelled.  This  caution  is  the  more  neceflary,  as 
feveral  gentlemen  wrho  had  cones,  upon  reading  Mr 
Miller’s  book,  and  finding  the  feeds  would  take  no 
damage  when  kept  there,  deferred  the  wTork  for  a  fea- 
fon  or  two,  when  they  thought  they  fhould  have  more 
conveniency  either  of  men  or  ground  for  their  purpofe  ; 
and  were  aftenwyds  wholly  difappointed,  no  plants  ap¬ 
pearing, 
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Plnti?.  pearing,  the  feeds  being  by  that  time  fpoiled  and  worth 
v__y— j  nothing.v 

3.  The  rubra ,  commonly  called  the  Sects  fir  or  pine . 
It  is  common  throughout  Scotland,  whence  its  name  ; 
though  it  is  alfo  found  in  moll  of  the  other  countries 
of  Europe.  M.  du  Hamel,  of  the  Royal  Academy  of 
Sciences,  mentions  his  having  received  feme  feeds  of  it 
from  St  Domingo  in  the  Weft  Indies  ;  and  thence  con¬ 
cludes,  that  it  grows  indifferently  in  the  temperate, 
frigid,  and  torrid  zones.  The  wood  of  this  tree  is 
the  red  or  yellow  deal,  which  is  the  moft  durable  of 
any  of  the  kinds  yet  known.  The  leaves  of  this  tree 
are  much  (horter  and  broader  than  thofe  of  the  former 
fort,  of  a  grayifh  colour,  growing  two  out  of  one 
flieath  ;  the  cones  are  fmall,  pyramidal,  and  end  in  nar- 
rorl^points ;  tk,ey  are  of  a  light  colour,  and  the  feeds  are 
fmall. 

4.  The  pinus  picca ,  or  yew-leaved  fir,  is  a  tall  ever¬ 
green,  and  a  native  of  Scotland,  Sweden,  and  Germany. 
This  fpecies  includes  the  filver  fir  and  the  balm  of  Gi¬ 
lead  fir.  The  firft  of  thefe  is  a  noble  upright  tree. 
Mr  Marfham  fays,  “  The  talleft  trees  I  have  feen  were 
fpruce  and  filver  firs  in  the  valleys  in  Switzerland.  I 
faw  feveral  firs  in  the  dockyards  in  Venice  40  yards 
long;  and  one  of  39  yards  W'as  18  inches  diameter  at 
the  fmall  end,  I  was  told  they  came  from  Switzer¬ 
land.” 

Treatifeon  The  branches  are  not  very  numerous,  and  the  bark 
Planting  { s  fm0oth  and  delicate.  The  leaves  grow'  fingly  on  the 
‘Inental*1’  branches,  and  their  ends  are  (lightly  indented.  Their 
Gardening,  upper  furface  is  of  a  fine  ftrong  green  colour,  and  their 
under  has  an  ornament  of  two  white  lines  running 
lengthwife  on  each  fide  the  midrib ;  on  account  of 
w'hich  filvery  look  this  fort  is  called  th  e,  filver  fir.  The 
cones  are  large,  and  grow  eredl  ;  and,  when  the  warm 
wreather  comes  on,  they  foon'  died  their  feeds ;  which 
fhould  be  a  caution  to  all  who  wifti  to  raife  this  plant, 
to  gather  the  cones  before  that  happens. 

The  balm  of  Gilead  fir  has  of  all  the  forts  been  moft 
coveted,  on  account  of  the  great  fragrance  of  its  leaves  ; 
though  this  is  not  its  only  good" property  :  for  it  is  a 
very  beautiful  tree,  naturally  of  an  upright  growth, 
and  the  branches  are  fo  *  ornamented  with  their  balmy 
leaves,  as  to  exceed  any  of  the  other  forts  in  beauty. 
The  leaves,  which  are  very  clofely  fet  on  the  branches, 
are  broad ;  and  their  ends  are  indented.  Their  upper 
lurface,  when  healthy,  is  of  a  fine  dark-green  colour, 
and  their  under  has  white  lines  on  each  fide  the  mid¬ 
rib  lengthwife,  nearly  like  thofe  of  the  filver  fir.  Thefe 
leaves  when  bruifed  are  very  finely  feented ;  and  the 
buds,  which  fwell  in  the  autumn  for  the  next  years 
fhoot,  are  very  ornamental  all  winter,  being  turgid, 
and  of  a  fine  brown  colour  :  and  from  thefe  alfo  exudes 
a  kind  of  fine  turpentine,  of  the  fame  kind  of  (though 
heightened)  fragrancy.  The  tree  being  wounded  in 
any  part,  emits  plenty  of  this  turpentine  ;  and  Hanbury 
fays,  “  it  is  fuppofed  by  many  to  be  the  fort  from  whence 
the  balm  of  Gilead  is  taken,  which  occafions  this  tree 
being  fo  called.  But  this  is  a  miftake  ;  for  the  true 
balm  of  Gilead  is  taken  from  a  kind  of  terebmthus  : 
though  I  am  informed,  that  what  has  been  couefled 
from  this  tree  has  been  fent  over  to  England  from  A- 
merica  (wdiere  it  grows  naturally),  and  often  fold  in  the 
(hops  for  the  true  fort.” 

The  filver  fir  is  very  hardy,  and  will  grow’  in  any 
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in  rich  loamy  earth.  The  balm  of  Gilead  fir  muft  be 
planted  in  deep,  rich,  good  earth  ;  nor  will  it  live  long 
in  any  other.  The  foil  may  be  a  black  mould,  or  of  a 
fandy  nature,  if  it  be  deep  enough,  and  if  the  roots  have 
room  enough  to  ftrike  freely. 

5.  The  pinus  dies ,  or  European  fpruce  fir,  a  native 
of  the  northern  parts  of  Europe  and  of  Alia,  includes, 
the  Norway  fpruce  and  long- coned  Cornifh  fir.  The 
former  of  thefe  is  a  tree  of  as  much  beauty  while  grow’- 
ing  as  its  timber  is  valuable  v/hen  propagated  on  that 
account.  Its  growth  is  naturally  like  the  filver,  up-  Ibid* 
right :  and  the  height  it  will  alpire  to  may  be  eafily 
conceived,  when  we  fay  that  the  white  deal,  fo  much 
coveted  by  the  joiners,  &c.  is  the  wcod  of  this  tree  ; 

and  it  may  perhaps  fatisfy  the  curious  reader  to  know', 
that  from  this  fir  pitch  is  drawn.  The  leaves  are  of  a 
dark-green  colour;  they  ftand  fingly  on  the  branches, 
but  the  younger  (hoots  are  very  clofely  garnifhed  with 
them.  They  are  very  narrow'  ;  their  ends  are  pointed  ; 
and  they  are  pclfeffed  of  fuch  beauties  as  to  excite  admi¬ 
ration.  The  cones  are  eight  or  ten  inches  long,  and 
hang  downwards. 

The  better  the  foil  is,  the  fafter  will  the  fpruce  fir 
grow*,  though  it  will  thrive  very  well  in  moft  of  our 
Englifti  lands.  In  ftrong  loamy  earth  it  makes  a  fur- 
prifing  progress  ;  and  it  delights  in  frefh  land  of  all  forts, 
which  never  has  been  worn  out  by  ploughing,  &c. 
though  it  be  ever  fo  poor,  ihc  long-coned  Comifii  fir 
differs  fcarcely  in  any  refpeft  from  the  Norway  fpruce, 
except  that  the  leaves  and  the  cones  are  larger. 

6.  The  pinus  Canadenfis ,  American  or  Newfoundland 
fpruce  fir,  a  native  of  Canada,  Pennfylvania,  and  other 
parts  of  North  America,  includes  three  varieties.  The 
white  Newfoundland  fpruce,  the  red  Newfoundland 
fpruce,  and  the  black  Newfoundland  fpruce.  Thefe, 
however,  differ  fo  little,  that  one  defeription  is  common 
to  them  all.  They  are  of  a  genteel  upright  growth, 
though  they  do  not  (hoot  fo  freely  or  grow'  fo  faft  with 
us  as  the  Norway  fpruce.  The  *javes  are  of  the  fame 
green,  and  garnifh  the  branches  in  the  fame  beautiful 
manner  as  thofe  of  that  fpecies  ;  only  they  are  narrower, 
(horter,  and  ftand  clofer.  The  greateft  difference  is  ob- 
fervable  in  the  cones ;  for  thefe  are  no  more  than  about 
an  inch  in  length,  and  the  feales  are  clofely  placed.  In 
the  cones,  indeed,  confifts  the  difference  of  thefe  three 
forts  :  thofe  of  the  white  fpecies  are  of  a  very  light  brown 
colour  ;  thofe  of  the  red  fpecies  more  of  a  nut-brown  or 
reddifh  colour  ;  and  thofe  of  the  black  fpecies  of  a  dark 
or  blackifh  colour.  Befides  this,  there  is  fcarcely  any 
material  difference  ;  though  it  is  obfervable,  that  this 
trifling  variation  feems  to  be  pretty  conftant  in  the  plants 
raifed  from  the  like  feeds.  Thefe  forts  will  often  flower, 
and  produce  cones  when  only  about  five  or  fix  feet  high  ; 
and  indeed  look  then  very  beautiful  :  but  this  is  a  figu 
of  weaknefs  in  the  plant,  wfifich  it  does  not  often  fairly 
get  over. 

7.  The  pinus  balfiamea ,  cr  hemlock  fir,  a  native  of 
Virginia  and  Canada,  poffeffes  as  little  beauty  as  any  of 
the  fir  tribe  ;  though,  being  rather  fcarce  in  proportion, 
ij:  is  deemed  valuable.  It  is  called  by  fome  the  yew¬ 
leaved  fir ,  from  the  refemblance  of  the  leaves  to  thofe 
of  the  yew-tree.  It  is  a  tree  of  low’  growth,  with  but 
few  branches;  and  thefe  are  long  and  (lender,  and  fpread 
abroad  without  order.  The  leaves  do  not  garni  Ih  the 
4  B  2  branches 
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^  branches  fo  plentifully  as  thofe  of  any  oilier  fort  of  fir. 
The  cones  are  very  fmall  and  rounded*  ;  they  are  about 
half  an  inch  long;  and  the  feales  are  Joolely  arranged. 
We  receive  thefe  cones  from  America,  by  which  we 
raife  the  plants ;  though  this  caution  fhould  be  given  to 
the  planter,  that  this  tree  is  fond  of  moiil  rich  ground, 
and  in  fuch  a  kind  of  foil  will  make  the  greatell  pro* 
giefc 

8.  The  pinus  oriental 'is,  or  oriental  fir,  a  native  of  the 
Eaft,  is  a  low  but  elegant  tree.  The  leaves  arc  very 
fliort,  and  nearly  fquare.  The  fruit  is  exceeding  {mall, 
and  hangs  downward  ;  and  the  whole  tree  makes  an 
agreeable  variety  with  the  other  kinds. 

9.  I  he  Jlrobus,  Lord  Weymouth’s  pine,  or  North 
American  white  pine.  This  grows  fometimes  to  the 
height  of  100  feet  and  upwards,  and  is  highly  valued 
on  account  of  its  beauty.  The  bark  of  the  tree  is  very 
fmooth  and  delicate,  efpecially  when  young ;  the  leaves 
are  long  and  {lender,  five  growing  out  of  one  {heath  ; 
the  branenes  are  pretty  clofely  garnifhed  with  them, 
and  ^  thus  make  a  fine  appearance.  The  cones  are  long, 
{lender,  and  very  loofe,  opening  with  the  firii  warmth 
ot  the  fpring ;  fo  that  if  they  are  not  gathered  in  win¬ 
ter,  the  feales  open  and  let  out  the  feeds.  The  wood 
oi  this  fort  is  efteemed  for  making  malts  for  fhips.  In 
Queen  Anne’s  time  there  was  a  law  made  for  the  pre- 
iervation  of  thele  trees,  and  for  the  encouragement  of 
their  growth  in  America.  Within  thefe  laft  90  years 
they  have  been  propagated  in  Britain  in  considerable 
plenty. 

With  refpe£l  to  the  culture  of  this  fpecies,  Mr  Han- 
bury,  after  fome  more  general  dire&ions,  continues  thus, 

“  I  have  known  gentlemen,  who,  in  attempting  to  raife 
thefe  trees,  have  feen  the  young  plants  go  olf  without 
perceiving  the  caufe  ;  and  the  more  w-atering  and  pains 
they  have  taken,  have  found  the  plants  perfiit  in  this 
way  more  and  more,  to  their  great  mortification  and 
aftonithment.  In  the  fpring  following  thefe  plants  fhould 
be  pricked  cut  in  beds  half  a  foot  afuuder  each  way ;  and 
here  they  may  Hand  two  years,  when  they  may  be  either 
finally  planted  out,  or  removed  into  the  nurfery,  at  the 
dilfancc  of  one  foot  afunder,  and  twro  feet  in  the  rows. 
If  care  has  been  taken  of  them  in  the  nurfery,  they  may 
be  removed  at  a  confiderable  height  with  great  afiu ranee 
hf  fuccefs  :  for  it  is  much  eafier  to  make  this  pine  grow 
than  any  of  the  other  forts:  fo  that  where  they  are  want¬ 
ed  for  ornament  in  parks,  open  places,  &c.  a  lhow  of  them 
may  be  made  in  a  little  time. 

46  The  f°il  the  Weymouth  pine  delights  in  moft  is  a 
Tandy  loam  ;  but  it  likes  other  foils  of  an  inferior  nature  : 
and  although  it  is  not  generally  to  be  planted  on  all  lands 
like  the  Scotch  fir,  yet  I  have  feen  it  luxuriant  and 
healthy,  making  flrong  fhoots,  on  blue  and  red  clays, 
and  other  forts  of  flrong  ground.  On  ftony  and  flaty 
ground,  like  wife,  I  have  feen  fome  very  fine  trees  ;  fo 
that  I  believe  whoever  is  defirous  of  having  plantations 
of  this  pine,  need  not  be  curious  in  the  choice  of  his 
ground.” 

10.  The  pinus  teeda ,  or  fwTamp-pine,  is  a  tall  evergreen 
tree,  a  native  of  the  fwamps  of  Virginia  and  Canada. 
There  are  leveral  varieties  of  this  genus  which  Iian- 
bury  enumerates  and  deferibes  :  fuch  as,  itt,  The  three¬ 
leaved  American  fwamp-pine.  2d,  The  two-leaved 
American  pine.  3d,  The  yellow  American  pine,  the 
yellow  tough  pine,  and  the  tough  pine  of  the  plains  > 
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among  which  there  is  but  little  variety, 
battard  pine%  5th,  The  frankiftcenfe  pine. 

The  dwarf  pine. 

There  are  (continues  our  author)  many  other 
forts  of  American  p  nes,  which  we  receive  frqin  thence 
with  the  like  cant  names  of  thofe  of  the  above, 
which  1  have  ebofen  to  retain,  as  they  will  probably  be’ 
continued  to  be  lent  over;  and  that  the  gardener  re¬ 
ceiving  them  as  Inch  may  belt  know  what  to  do  with 
them.  In  many  of  thole  forts  1  lee  at  prefent  no  ma¬ 
terial  difference  ;  fo  am  induced  to  think  they,  are  the 
fame,  lent  over  with  different  names.  Some  of  the 
forts  above-mentioned  diner  in  very  few  relpedts  ;  but 
I  have  chofcn  to  mention  them,  as  a  perfon  may  be 
{applied  with  the  feeds  from  Peimfyl  vania,  Jerfcy,  Vir¬ 
ginia,  Carolina,  See.  wnere  they  all  grow  naturalj}  : 
and  having  once  obtained  the  ieeds,  and  from  them 
plants,  they  will  become  pleafing  obje&s  of  his  nicett 
obk  rvaiiors.” 

*  *  •  he  puius  cedrus ,  ranked  by  Tournefort  atid 
others  under  larix,  famous  for  its  duration,  is  that  po¬ 
pularly  called  by  11s  the  cedar  of  Lebanon,  by  the  an¬ 
cients  cedrus  tnagna  or  the  great  cedar  ;  alfo  cedre/ate, 
Kid^Xccj; and  iomerimes  the  Phoenician  or  Syrian  ee? 
dar,  from  the  country  where  it  grows  in  its  greatell  per¬ 
fection.  It  is  a  coniferous  evergreen,  of  the  bigger  fort, 
bearing  large  rounduh  cones  of  fmooth  feales,  Handing 

erecT,  the  leaves  being  fmall,  narrow,  and  thick  fet. _ 

They  fometimes  counterfeit  cedar,  by  dyeing  wood  of  a 
reddifh  hue  :  but  the  fmell  difeovers  the  cheat,  that  of 
true  cedar,  being  very  aromatic.  In  fome  places,  the 
wood  of  the  ^cajou-trce  paffes  under  the  name  of  cedar, 
on  account  of  its  reddifh  colour  and  its  aromatic  fmeil’ 
which  fomewhat  referable  that  of  fantal.  Cedar- wood 
1S  reputed  almoft  immortal  and  incorruptible  ;  a  prero¬ 
gative  v.hich  it  owes  chiefly  to  its  bitter  take,  which  the 
worms  cannot  endure.  Jtor  this  reafon  it  was  that  the 
ancients  ufed  cedar  tablets  to  write  upon,  efpecially  for 
things  of  importance,  as  appears  from  that  expreffion  of 
leifius,  Et  cedra  tiigna  locutus.  A  juice  Was  alfo  drawn 
from  cedar,  with  which  they  fmeared  their  books  and 
writings,  or  other  matters,  to  preferve  them  from  rot¬ 
ting  ;  which  is  alluded  to  by  Horace  :  by  means  of  which 
it  was,  that  Duma’s  books,  written  on  papyrus,  were 
prefer ved  entire  to  the  year  535,  as  we  are  informed  by 
Pliny.  J 

Solomon’s  temple,  as  well  as  his  palace,  were  both  of 
this  wood.  That  prince  gave  King  Hiram  feveral  cities 
xor  the  cedars  he  had  furnifned  him  on  thefe  occafions. 
Cortes  is  faid  to  have  ere£fed  a  palace  at  Mexico,  in 
which  were  7000  beams*  of  cedar,  moft  of  them  120 
feet  long,  and  1  2  in  circumference,  as  we  are  informed 
by  Herrera.  Some  tell  us  of  a  cedar  felled  in  Cyprus 
130  feet  long,  and  18  in  diameter.  It  was  ufed  for  the, 
main-mall  in  the  galley  of  King  Demetrius.  Le  Bruyn 
aflures  us,  that  the  two  biggeil  he  faw  on  Mount  Leba¬ 
non,  meafured,  one  of  them  57  palms,  and  the  other 
47,  in  circumference.  In  the  temple  of  Apollo  at  Uti¬ 
ca,  there  were  cedar  trees  near  2000  years  old  ;  which 
yet  were  nothing  to  that  beam  in  an  oratory  of  Diana  at 
Seguntum  in  Spain,  faid  to  have  been  brought  thither 
200  years  before  the  deftru&ion  of  Troy.  Cedar  is  of 
fo.  dry  a  nature,  that  it  will  not  endure  to  be  fattened 
with  iron  nails,  from  which  it  ufuaily  (brinks  ;  fo  that 
they  commonly  fatten  it  with  pins  of  the  fame  wood. 

“The 
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The  ftatue  (fays  Hanbury)  of  the  great  goddefs 
'  at  Ephefus  was  made  of  this  material ;  and,  if  this  tree 
abounded  with  us  in  great  plenty,  it  might  have  a 
principal  iliare  in  our  moll  fuperb  edifices.  The  efflu¬ 
via  con flantly  emitted  from  its  wood  arc  faid  to  purify 
the  air,  and  make  rooms  wholefome.  Chapels  and 
places  let  apart  for  religious  duties,  being  wainfcotted 
with  this  wood,  iifpire  the  worshippers  with  a  more 
folemn  awe.  It  is  not  obnoxious  to  worms  ^  and  emits 
an  oil  which  will  preferve  cloth  or  books  from  worms 
or  corruption.  1  he  faw-duft  will  preferve  human  bo¬ 
dies  from  putrefafHon  *,  and  is  therefore  faid  to  be 
plentifully  ufed  in  the  rites  of  embalming,  where  prac- 
tifed  ” 

lids  remarkable  that  this  tree  is  not  to  be  found  as 
a  native  in  any  other  part  of  the  world  than  Mount  Li¬ 
banus,  as  tar  as  hath  yet  been  dilcovered.  What  we  find 
mentioned  in  Scripture  of  the  lofty  cedars  can  be  nowife 
applicable  to  the  common  growth  of  this  tree ;  fmee, 
from  the  experience  we  have  of  thofe  now  growing  in 
England,  as  alfo  from  the  teftimony  of  feveral  travellers 
wno  have  via  ted  thofe  few  remaining  trees  on  Mount 
Libanus,  they  are  not  inclined  to  grow  very  lofty,  but 
on  the  contrary  extend  their  branches  very  far  }  to 
which  the  allulion  made  by  the  Pfalmifl  agrees  very 
well,  when  he  is  deferibing  the  fiourifhing  Hate  of  a 
people,  and  fays,  “They  Ihall  fpread  their  branches 
like  the  cedar-tree.” 

Ran  wolf,  in  his  Travels,  fays,  there  were  not  at  that 
time  (L  e.  anno  1574)  upon  Mount  Libanus  more  than 
26  trees  remaining,  24  of  which  Hood  in  a  circle  ;  and 
the  other  two,  which  flood  at  a  fmall  diilance,  had  then- 
branches  almoft  confumcd  with  age  \  nor  could  he  find 
any  younger  tree  coming  up  to  faceted  them,  though  he 
looked  about  diligently  for  fome.  Thefe  trees  (he  fays) 
were  growing  at  the  foot  of  a  fmall  hill,  on  the  top  of 
the  mountains,  and  amongft  the  fnow.  Thefe  having 
very  large  branches,  commonly  bend  the  tree  to  one  fide, 
but  are  extended  to  a  great  length,  and  in  fo  delicate  and 
pleafant  order,  as  if  they  were  trimmed  and  made  even 
with  great  diligence,  by  which  they  are  eafiiy  difiin- 
guiihcd,  at  a  great  diilance,  from  fir-trees.  The  leaves 
(continues  he)  are  very  like  to  thofe  of  the  larch- tree, 
growing  clofe  together  in  little  branches  upon  fmall 
brown  Ihoots. 

Maundrel,  in  his  Travels,  fays,  there  were  but  16 
large  trees  remaining  when  he  vifited  the  mountain, 
fome  of  which  were  of  a  prodigious  bulk,  but  that  there 
were  many  more  young  ones  of  a  fmaller  fize  :  he  mea¬ 
sured  one  of  the  largeft,  and  found  it  to  be  1  2  yards  fix 
inches  in  girth,  and  yet  found,  and  37  yards  in  the 
fpread  of  its  boughs.  At  about  five  or  fix  yards  from 
the  ground  it  was  divided  into  five  limbs,  each  of  which 
was  equal  to  a  great  tree.  What  Maundrel  hath  related 


was  confirmed  by  a  gentleman  who  was  there  in  the  year 
1720,  with  tills  difference  only,  viz.  in  the  diracniions 
of  the  branches  of  the  largeft  tree,  which  he  meaflired, 
and  found  to  be  22  yards  diameter.  Now,  whether  Mr 
Maundrel  meant  3  7  yards  in  circumference  of  the  fpread- 
ing  brandies,  or  the  diameter  of  them,  cannot  be  deter¬ 
mined  by  his  words  j  yet  cither  of  them  well  agrees  with 
this  laft  account. 

1 2.  There  is  another  fpecies,  viz.  the  larch  tree,  which 
the  old  botanifts  ranked  under  larix,  with  deciduous 
leaves,  and  oval  obtufe  cones.  It  grows  naturally  upon 
the  Alps  and  Apennines,  and  of  late  has  been  very  much 
propagated  in  Britain.  It  is  of  quick  growth,  and  the 
trunk  riles  to  5  0  icet  01  more  \  the  branches  arc  ftender, 
their  ends  generally  hanging  downward,  and  are  garni  fil¬ 
ed  with  long  narrow  leaves  which  arife  in  clufters  from 
one  point,  fpreading  open  above  like  the  hairs  of  a  pain¬ 
ter's  brulh  :  they  are  of  a  light  green,  and  fall  away  in 
autumn.  In  the  month  of  April  the  male  flowers  ap¬ 
pear,  which  are  difpofed  in  form  of  final!  cones  j  the  fe¬ 
male  dowers  are  collected  into  oval  obtufe  cones,  which 
m  fome  lpecies  have  bright  purple  tops,  and  in  others 
they  are  white :  thefe  differences  are  accidental  j  the 
cones  are  about  an  inch  long,  obtufe  at  their  points  \  the 
feales  are  fmooth,  and  lie  over  each  other  :  under  each 
fcale  there  are  generally  lodged  two  feeds,  which  have 
wings.  There  are  other  two  varieties  of  this  tree,  one 
of  which  is  a  native  of  America,  and  the  other  of  Sibe¬ 
ria.  1  he  cones  of  the  American  kind  which  have  been 
brought  to  Britain  feem  in  general  to  be  larger  than 
thofe  of  the  common  fort. 

Many  encomiums  (fays  ITanbury  when  fpcaking 
ot  this  fpecies)  have  been  bellowed  on  the  timber  of  the 
larch  :  and  we  find  fuch  a  favourable  account  of  it  in 
ancient  authors,  as  fhould  induce  us  to  think  it  would 
be  proper  for  almoil  any  ufe.  Evelyn  recites  a  ftory  of 
Witfen,  a  Dutch  writer,  that  a  (hip  built  of  this  timber 
and,  cyprefs  had  been  found  in  the  Numidian  fea,  twelve 
fathoms  under  water,  found  and  entire,  and  reduced  to 
fuch  a  hardnefs  as  to  refill  the  ftiarpeil  tool,  after  it  had 
lain  fubmerged  above  1400  years.  Certain  it  is  this  is 
an  excellent  wood  for  ftiip  and  houfe-building.  At  Ve¬ 
nice  this  wood  is  frequently  ufed  in  building  their  houfes, - 
as  well  as  in  Switzerland,  where  thefe  trees  abound  :  fo 
that,  without  all  doubt,  the  larch  excels  for  mails  for 
Hups,  or  beams  for  houfes,  doors,  windows,  parti¬ 

cularly  as  it  is  faid  to  refill  the  worm. 

“  In  Switzerland  (a)  their  houfes  are  covered  with 
boards  of  this  wood  cut  out  a  foot  fquare  j  and,  as  it 
emits  a  refinous  fubllance,  it  fo  diffufes  itfelf  into  every 
joint  and  crevice,  and  becomes  fo  compa£l  and  clofe,  as 
well  as  fo  hardened  by  the  air,  as  to  render  the  covering 
proof  again  ft  all  weather.  But  as  fuch  covering  for 
houfes  would  caufe  great  devaftalion  in  cafe  of  lire,  the 

buildings 


(a)  Between  Bex  and  Bevieux  (fays  Coxe  in  his  Travels  in  Switzerland),  I  obferved  the  larch  in  great 

plenty.  Painters,  from  the  lime  of  Pliny  to  that  of  Raphael,  trailed  their  works  to  this  wood,  which  the 
Roman  naturaliil  fliles  immorta/e  lignum.  The  wood  is  reckoned  excellent  for  all  works  which  are  to  lie  un¬ 
der  water  :  and  the  borderers  on  the  lake  of  Geneva  prefer  it  for  building  their  veffels.  In  thefe  parts  I  faw 
moil  beautiful  woods  of  chefnut.  Mailer  fay*  that  they  extend  fome  leagues :  he  alfo  informs  us,  that  thev  are 
found  in  other  parts  of  Switzerland,  and  even  in  defert  places  in  fome  of  the  tranfalpine  parts.  Accident  muft 
have  brought  them  thither,  aS<  it  appears  from  Pliny  that  thefe  trees  were  firft  introduced  into  Europe  from  , 
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buildings  are  confined  to  a  limited,  diflance  by  an  order 
of  police  from  the  magiflrates.  ihe  wood  when  firll 
laid'  op  the  houfes,  is  faid  to  be  very  white  ;  but  this  co¬ 
lour,  in  two  or  three  years  is  changed,  by  means  of  the 
fun  and  refin,  to  a  black,  which  appears  like  a  fmooth 
fliining  varnith.” 

Of  the  common  larch  there  are  feveral  varieties.  The 
flowers  which- the  corPmonelt  fort  exhibits  early  in  the 
fpring  are  of  a  delicate  red  colour ;  another  fort  produ¬ 
ces  white  flowers  at  the  fame  feafon,  and  thefe  have  a 
delightful  effeft  among  thofe  or  the  red  fort  \  wliilfl  ano¬ 
ther,  called  the  Black  Newfoundland  larix ,  increafes  the 
variety,  though  by  an  afpeft  little  differing  from  the 
others.  There  are  alfo  larches  with  greenifh  flowers, 
pale  red,  £kc.  all  of  which  are  accidental  varieties  from 
feeds.  The/e  varieties  are  eaflly  diitinguiihed,  even  when 
out  of  blow :  the  young  (hoots  of  the  white-flowering 
larch  are  of  the  lighted  green,  and  the  cones  when  ripe 
are  nearly  white.  The  red  flowering  larch  has  its  (hoots 
of  a  redciifli  cad,  and  the  cones  are  of  a  brown  colour  ^ 
whild  the  cones  and  (hoots  of  the  black  Newfoundland 
larch  are  in  the  fame  manner  proportionally  tinged. 
The  cones,  which  are  a  very  great  ornament  to  feveral 
forts  of  the  pines,  are  very  little  to  thefe.  Their  chief 
beauty  confids  in  the  manner  of  -their  growth,  the  na¬ 
ture  and  beauty  of  their  pencilled  leaves  and  lair 
flowers  *,  for  the  cones  that  fucceed  them  are  fmali,  of  ' 
a  whidfli,  a  reddifli,  or  a  blackifh-brown  colour,  and 
make  no  figure. 

The  pi  mis  cedrus  and  pinus  larix  are  propagated  by 
flowing  m  March  on  a  bed  of  light  earth  expofed  to  the 
morning  fun.  The  feed  mud  bb  covered  half  an  inen 
thick  with  fine  light  earth,  and  the  beds  watered, at 
times  when  the  weather  is  dry.  In  about  fix  weeks  the 
plants  will  appear  j  they  mud  at  this  time  be  carefully 
guarded  from  the  birds,  diaded  from  the  fun  and  winds, 
and  kept  very  clear  of  weeds.  In  the  latter  end  of 
April  the  following  year,  they  may  be  removed  into 
beds  of  fredi  earth,  placing  them  at  ten  inches  didance 
everyway.  They  are  to  be  kept  here  two  years,  and 
fuch  of  them  as  feem  to  bend  mud  be  tied  up  to  a  dake 
to  keep  them  upright.  They  may  afterwards  be  plant¬ 
ed  in  the  places  where  they  are  to  remain.  They  thrive 
well  on  the  hides  of  barren  hills,  and  make  a  very  pretty  ■ 
figure  there. 

Refpe&ing  the  ufes  of  this  tree,  Dr  Pallas,  in  his 
Flora  RoJJica,  informs  us,  that  if  it  is  burnt,  and  the 
wood  confumed,  the  internal  part  of  the  wood  didils 
copioufiy  a  drying  reddilh  gum,  a  little  lefs  glutinous 
than  gum  arabic,  fomewhat  of  a  refinous  tade,  but  whol¬ 
ly  foluble  in  water.  At  the  indigation  of  M.  Kinder, 
this  gum  has  lately  been  fold  in  the  Ruffian  (hops  under 
the  name  of  gummi  Orenburgenjis ,  but  which  our  author 
thinks  fhould  be  called  gummi  Urahenfs  or  /aricis.  It  is 
eaten  by  the  Woguli  as  a  dainty,  and  is  faid  to  be  nutri¬ 
tious  and  antifcorhutic.  Some  manna  was  gathered  from 
the  green  leaves,  but  -it  could  never  be  condenfed.  The 
Ruffians  ufe  the  boletus  laricinus  as  an  emetic  in  inter¬ 
mitten  ts,  and  to  check  the  leuccrrhoea.  At  Bafchir  and 
Siberia  the  inhabitants  fprinkle  the  diy  powder  on  the’ 
woun  ds  of  oxen  and  horfes.  as  a  detergent  and  anthel¬ 
mintic.  The  nuts  of  the  pinus  cembra,  the  fame  author 
afferts,  are  eaten  as  luxuries  in  Ruflla,  and  are  even  ex¬ 
ported  with  the  fame  view.  The  unripe  cones  give  a 
very  fragrant  oil,  termed  balfanuc.  The  inhabitants  of 
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Siberia  ufe  the  tender  tops,  and  even  the  bark  rubbed  off 
in'  the  fpring,  as  an  antilcorbutic.  The  kernels  of  the  u 
nuts  of  the  amygdalus  nana  give  a  very  pleafing  flavour 
to  brandy  •,  and,  whenpreifed,  afford  a  bitter  oil  in  large 
quantities.  The  way  of  deftroying  the  bitter  is  by  di- 
gefting  it  in  the  fun  with  fpirit  of  wine,  and  it  then  be¬ 
comes  fweet  and  extremely  agreeable. 

From  the  larchdree  is  extra&ed  what  is  erroneoufly 
called  Venice  turpentine .  This  fubfiance,  or  natural  bal- 
fam,  flows  at  firft  ^without  incifion  }  when  it  has  done 
dropping,  the  poor  people  who  wait  in  the  fir  woods 
make  incifions  at  about  two  or  three  feet  from  the 
ground  into  the  trunks  of  the  trees,  into  which  they  fix 
narrow  troughs  about  20  inches  long.  The  end  of  thefe 
troughs  is  hollowed  like  a  ladle  *,  and  in  the  middle  is  a 
fmali  hole  bored  for  the  turpentine  to  run  into  the  re¬ 
ceiver  which  is  placed  below  it.  As  the  gummy  fub- 
flance  runs  from  the  trees,  it  paffes  along  the  floping 
gutter  or  trough  to  the  ladle,  and  from  thence  runs 
through  the  holes  into  the  receiver.  The  people  who 
gather  it  vifit  the  trees  morning  and  evening  from  the 
end  of  May  to  September,  to  collet  the  turpentine  out 
of  the  receivers.  When  it  flows  out  of  the  tree,  Venice 
turpentine  is  clear  like  water,  and  of  a  yellowifh  white  j 
but,  as  it  grows  older,  it  thickens  and  becomes  of  a  ci¬ 
tron  colour.  It  is  procured  in  the  greatefl  abundance  in 
the  neighbourhood  of  Lyons,  and  in  the  valley  of  St 
Martin  near  St  Lucern  in  Switzerland. 

Though  we  have  already  noticed  the  manner  of  cul¬ 
tivating  fomc  of  the  particular  fpecies  of  this  genus,  and 
have  alfo  remarked  the  ufes  of  fome  of  them,  we  (hall 
finifh  the  article  with  a  few  general  obfervations  on  the 
culture  and  i\ies  of  the  whole. . 

Culture.  All  the  forts  of  pines  are  propagated  by 
feeds  produced  in  hard  woody  cones.  The  way  to  get 
the  feeds  out  of  thefe  cones  is  to  lay  them  before  a  gentle 
fire,  which  will  caufe  the  cells  to  open,  and  then  the 
feeds  may  be  eafily  taken  out.  If  the  cones  are  kept  en¬ 
tire,  the  feeds  will  remain  good  for  fome  years  }  fo  that 
the  fureff  way  of  preferring  them  is  to  let  them  remain 
in  the  cones  till  the  time  for  fowing  the  feeds.  If  the 
cones  are  kept  *  in  a  warm  .place  in  fummer,  they  will 
open  and  emit  the  feeds  *,  but  if  they  are  not  expofed  to 
the  heat,  they  will  remain  clofe  for  a  long  time.  The 
bed:  feafon  for  flowing  the  pines  is  about  the  end  of 
March.  When  the  feeds  are  flown,  the  place  fhould  be 
covered  with  nets  to  keep  off  the  birds  ;  otherwife,  when 
the  plants  begin  to  appear  with  the  hufk  of  the  feed  on 
the  top  of  them,  the  birds  will  peck  off  the  tops,  and 
thus  deflroy  them. 

Ufes.  From  the  firft  fpecies  is  extra&ed  the  com¬ 
mon  turpentine,  much  ufed  by  farriers,  and  from  which 
is  drawn  the  oil  of  that  name.  The  procefs  of  making 
pitch,  tar,  refin,  and  turpentine,  from  thefe  trees,  is  very 
familiar.  In  the  fpring  time,  when  the  flap  is  mod  free 
in  running,  they  pare  off  the  bark  of  the  pine  tree,  to 
make  the  fap  run  down  into  a  hole  which  they  cut  at 
the  bottom  to  receive  it.  In  the  way,  as  it  runs  down, 
it  leaves  a  white  matter  like  cream,  but  a  little  thicker. 
This  is  very  different  from  all  the  kinds  of  refin  and  tur¬ 
pentine  in  ufe,  and  it  is  generally  fold  to  be  ufed  in  the 
making  of  flambeaux  inflead  of  white  bees  wax.  The 
matter  that  is  received  in  the  hole  at  the  bottom  is  taken 
up  with  ladles,  and  put  in  a  large  baiket.  A  great  part 
of  this  immediately  runs  through,  and  this  is  the  com¬ 
mon 
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mon  turpentine.  This  is  received  into  ftone  or  earthen 
J  pots,  and  is  ready  for  fale.  The  thicker  matter,  which 
remains  in  the  bafket,  they  put  into  a  common 'alembic, 
adding  a  large  quantity  of  water.  They  diftil  this  as 
long  as  any  oil  is  leen  fwimming  upon  the  water.  This 
oil  they  feparate  from  the  furface  in  large  quantities,  and 
this  is  the  common  oil  or  fpirit  of  turpentine.  The  re¬ 
maining  matter  at  the  bottom  of  the  dill  is  common  yel¬ 
low  refin.  When  they ( have  thus  obtained  all  that  they 
can  from  the  fap  of  the  tree,  they  cut  it  down,  and  hew¬ 
ing  the  wood  into  billets,  they  fill  a  pit  dug  in  the  earth 
with  thefe  billets,  and,  letting  them  on  fire,  there  runs 
from  them,  while  they  are  burning,  a  black  thick  mat* 
ter.  This  naturally  falls  to  the  bottom  of  the  pit,  and 
this  is  the  tar.  The  top  of  the  pit  is  covered  with  tiles, 
to  keep  in. the  heat*,  and  there  is  at  the  bottom  a  little 
hole,  out  at  which  the  tar  runs  like  oil.  If  this  hole  be 
made  too  large,  it  fets  the  whole  quantity  of  the  tar  on 
fire  j  but,  if  fmall  enough,  it  runs  quietly  out. 

The  tar,  being  thus  made,  is  put  up  in  barrels  ;  and 
if  it  be  to  be  made  into  pitch,  they  put  it  into  large  boil¬ 
ing  veffels,  without  adding. anything  to  it.  It  is  then 
fullered  to  boil  a  while,  and  being  then  let  out,  is  found 
when  cold  to  be  what  we  call  pitch. 

A  decoflion  of  the  nuts  or  feeds  of  the  fird  fpecies  in 
milk,  or  of  the  extremities  of  the  branches  pulled  in 
fpring,  is  faid,  with  a  proper  regimen,  to  cure  the  mod 
inveterate  feurvy.  The  wood  of  this  fpecies  is  not  va¬ 
lued  j  but  that  of  the  Scots  pine  is  fuperior  to  any  of 
the  reft.  It  is  obfervable  of  the  Scots  pine,  that  when 
planted  in  bogs,  or  in  a  moift  foil,  though  the  plants 
make  great  progrefs,  yet  the  wood  is  white,  foft,  and 
little  efteemed  *,  but  when  planted  in  a  dry  foil,  though 
the  growth  of  the  trees  is  there  very  How,  yet  the  wood 
is  proportionably  better.  Few  trees  have  been  applied 
to  more  ufes  than  this.  The  tailed  and  ftraigheft  are 
formed  by  nature  for  mads  to  our  navy.  The  timber  is 
refinous,  durable,  and  applicable  to  numberlefs  domedic 
purpofes,  fuch  as  flooring  and  wainfeotting  of  rooms, 
making  of  beds,  cheds,  tables,  boxes,  Sic.  From  the 
trunk  and  branches  of  this,  as  well  as  mod  others  of  the 
pine  tribe,  tar  and  pitch  is  obtained.  By  incifion,  bar- 
Tas,  Burgundy  pitch,  and  turpentine,  are  acquired  and 
prepared.  The  refinous  roots  are  dug  out  of  the  ground 
in  many  parts  of  the  Highlands,  and,  being  divided  into 
fmall  fplinters,  are  ufed  by  the  inhabitants  to  burn, 

indead  of  candles. - At  Loch-Broom,  in  Rcfs-fhire 

the  fiihermen  make  ropes  of  the  inner  bark  ;  but  hard 
neceffity  has  taught  the  inhabitants  of  Sweden,  Lapland, 
and  Kamtfchatka,  to  convert  the  fame  into  bread.  To 
cffe£i  this,  they,  in  the  fpring  feafon,  make  choice  of 
the  tailed  and  faired  trees  j  then  dripping  off  carefully 
the  outer' bark,  they  collect  the  foft,  white,  fucculent 
interior  bark,  and  dry  it  in  the  (hade.  When  they  have 
occafion  to  ufe  it,  they  fird  toad  it  at  the  fire,  then 
grind,  and  after  deeping  the  flour  in  warm  water  to  take 
off  the  refinous  tafte,  they  make  it  into  thin  cakes,  winch 
are  baked  for  ufe.  On  this  ftrange  food  the  poor  inha¬ 
bitants  are  fometir^es  conftrained  to  live  for  a  whole 
year  5  and,  we  are  told,  through  cuftcm,  become  at  lad 
even  fond  of  it.  Linnaeus  remarks,  that  this  fame  bark- 
bread  will  fatten  fvvine  5  and  humanity  obliges  us  to  wifh, 
that  men  might  never  be  reduced  to  the  neceflity  of  rob¬ 
bing  them  of  fuch  a  food.  The  interior  bark,  of  which 
the  above-mentioned  bread  is  made,  the  Swedifh  boys 


frequently  peel  off  the  trees  in  the  fpring,  and  eat  raw 
with  greedy  appetite.  From  the  cones  of  this  tree  is 
prepared  a  diuretic  oil,  like  the  oil  of  turpentine,  and  a 
refinous  cxtrafl,  which  has  fimilar  virtues  with  the  bal- 
fam  of  Peru.  An  infufion  or  tea  of  the  buds  is  highly 
commended  as  an  antifcorbutic.  The  farina^  or  yellow 
powder,  of  the  male-flowers,  is  fome times  in  the  fpring 
carried  away  by  the  winds,  in  fuch  quantities,  where 
the  trees  abound,  as  to  alarm  the  ignorant  with  the  no¬ 
tion  of  its  raining  brimflone.  The  tree  lives  to  a  great 
age  5  Linnaeus  affirms  to  400  years. 

PIONEERS,  in  the  art  of  war,  are  fuch  as  are  com¬ 
manded  in  from  the  country,  to  march  with  an  army 
for  mending  the  ways,  for  working  on  intrenchments 
and  fortifications,  and  for  making  mines  and  approach¬ 
es.  The  foldiers  are  like  wife  employed  for  all  thefe  pur¬ 
pofes.  Mod  of  the  foreign  regiments  of  artillery  have 
half  a  company  of  pioneers,  well  inflrufled  in  that  im¬ 
portant  branch  of  duty.  Our  regiments  of  infantry  and 
cavalry  have  three  or  four  pioneers  each,  provided  with 
aprons,  hatchets,  faws,  fpades,  and  pick-axes.  Each 
pioneer  mud  have  an  axe,  a  faw,  and  an  apron  5  a  cap 
with  a  leather  crown,  and  a  black  bears-lkin  front,  on 
which  is  to  be  the  king’s  creft  in  white,  on  a  red  ground  ; 
and  the  number  of  the  regiment  is  to  be  on  the  back 
part  of  it. 

PIP,  or  Pep,  a  difeafe  among  poultry,  confiding  of 
a  white  thin  Ikin,  or  film,  that  grows  under  the  tip  of 
the  tongue,  and  hinders  their  feeding.  It  ufually  arifes 
from  want  of  water,  or  from  the  drinking  puddle-water, 
or  eating  filthy  meat.  It  is  cured  by  pulling  off  the  film 
with  the  fingers,  and  rubbing  the  tongue  with  fait. 
Hawks  are  particularly  liable  to  this  difeafe,  efpecially 
from  feeding  on  dinking  flelh. 

PIPE,  in  building,  Sic.  a  canal,  or  conduit,  for  the 
conveyance  of  water  and  other  liquids.  Pipes  for  water, 
water-engines,  &c.  are  ufually  of  lead,  iron,  earth,  or 
wood  :  the  latter  are  ufually  made  of  oak  or  elder. 
Thofe  of  iron  are  cad  in  forges  *?  their  ufual  length  is  a- 
bout  two  feet  and  a  half :  feveral  of  thefe  are  commonly 
faftened  together  by  means  of  four  ferews  at  each  end, 
with  leather  or  old  hat  between  them,  to  dop  the  wa¬ 
ter.  Thofe  of  earth  are  made  by  tfie  potters  5  thefe  are 
fitted  into  one  another,  one  end  being  always  made 
wider  than  the  other.  To  join  them  the  clofer,  and  pre¬ 
vent  their  Jbreaking,  they  are  covered  with  tow  and 
pitch  :  their  length  is  ufually  about  that  of  the  iron  pipes. 
The  wooden  pipes  are  trees  bored  with  large  iron  au- 
gres,  of  different  fizes,  beginning  with  a  left,  and  then 
proceeding  with  a  larger  fucceffively  j  the  fird  being 
pointed,  the  reft  being  formed  like  fpoons,  incrcafing 
in  diameter,  from  one  to  fix  inches  or  more  :  they  are 
fitted  into  the  extremities  of  each  other  (as  reprefented 
fig.  2.),  and  are  fold  by  the  foot. 

Wooden  pipes  are  bored  as  follows.  The  machine 
reprefented  fig.  1.  is  put  in  motion  by  the  wheel  A, 
which  is  moved  by  a  current  of  water ;  upon  the  axle 
of  this  wheel  is  a  cog-wheel  B,  which  caufes  the  lan¬ 
terns  C,  D,  to  turn  horizontally,  whofe  common  axis 
is  cor.fequently  in  a  perpendicular  direction.  The  lan¬ 
tern  E)  turns  at  the  fame  time  two  cog-wheels,  E  and 
F  :  the  fird,  E,  which  is  vertical,  turns  the  augre  which 
bores  the  wood  j  and  the  fecond,  F,  which  is  horizon¬ 
tal,  caufes  the  carriage  bearing  the  piece  to  advance  by 
means  of  the  arms  H,  I,  which  take  hold  of  the  not-. 
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ches  in  the  wheel  K.  The  firft,  H,  by  means  of  the 
notches,  draws  the  wheel  towards  F }  and  the  other,  I, 
putlres  the  under-poll  of  the  wheel  in  an  oppofite  direc¬ 
tion  ;  both  which  motions  tend  to  draxv  the  carriage  to¬ 
wards  F,  and  confequently  caufe  the  augre  to  pierce  the 
wood.  The  augre  being  from  9  to  1 2  feet  in  length, 
and  of  a  proportionable  bignefs,  it  will  be  neceffary  to 
have  two  pieces,  as  L,  L,  to  fupport  its  weight,  and 
caufe  it  to  enter  the  piece  to  be  bored  with  the  fame 
uniformity. 

For  the  conftru&ion  of  leaden  pipes,  fee  the  article 
Plumbery. 

Air-PlPES.  See  AlR-Pipes. 

Pipes  of  an  Organ.  See  Organ. 

Bag-PlPE.  See  BAG-Pipe. 

Iiom-PiPE.  See  Hornpipe. 

Tobacco-PlPE,  a  machine  ufed  in  the  fmoking  of  to¬ 
bacco,  confifting  of  a  long  tube,  made  of  earth  or  clay, 
having  at  one  end  a  little  cafe,  or  furnace,  called*  the 
bowl,  for  the  reception  of  the  tobacco,  the  fumes  where¬ 
of  are  drawn  by  the  mouth  through  the  other  end. 
Tobacco  pipes  are  made  of  various  falhions  )  long,  Ihort, 
plain,  worked,  white,  varnilhed,  urwarniihed,  and  of 
various  colours,  &c.  The  Turks  ufe  pipes  three  or 
four  feet  long,  made  of  rulhes,  or  of  wood  bored,  at  the 
end  whereof  they  fix  a  kind  of  a  pot  of  baked  earth, 
which  ferves  as  a  bowl,  and  which  they  take  off  after 
fmoking. 

Pipe,  alfo  denotes  a  veffel  or  meafure  for  wine,  and 
things  meafured  by  wine-meafure.  See  Barrel  and 
Measure. 

Pipe,  in  Mining ,  is  where  the  ore  runs  forwards  end- 
wife  in  a  hole,  and  doth  not  fink  downwrards  or  in  a  vein. 

Pipe  ,Pipa ,  in  Law ,  is  a  roll  in  the  exchequer,  call¬ 
ed  alfo  the  great  roll.  See  the  next  article. 

PlPF.-Ofice ,  is  an  office  wherein  a  perfon  called  the 
clerk  of  the  pipe ,  makes  out  leafes  of  crown-lands,  by 
warrant  from  the  lord-treafurer,  or  commiflioners  of  the 
treafury,  or  chancellor  of  the  exchequer.  The  clerk  of 
the  pipe  makes  out  alfo  all  accounts  of  flieriffs,  See. 
and  gives  the  accountants  their  quietus  ejl.  To  this  of¬ 
fice  are  brought  all  accounts  which  pafs  the  remembran¬ 
cer’s  office,  and  reitiain  there,  that  if  any  ftated  debt  be 
due  from  any  parfon,  the  fame  may  be  drawn  down  in¬ 
to  the  great  roll  of  the  pipe  :  upon  which  the  comptrol¬ 
ler  iiTues  out  a  writ,  called  the  fummons  of  the  pipe ,  for 
recovery  thereof ;  and  if  there  be  no  goods  or  chattels, 
the  clerk  then  draws  dowTn  the  debts  to  the  lord  treafur- 
er’s  remembrancer,  to  write  ellreats  againft  their  lands. 
All  tallies  which  vouch  the  payment' of  any  fum  contain¬ 
ed  in  fuch  accounts  are  examined  and  allowed  by  the 
chief  fecondary  of  the  pipe.  Befides  the  chief  clerk  in 
tins  office,  there  are  eight  attorneys  or  fworn  clerks, 
and  a  comptroller. 

PiPE-Fifh.  See  Syngnathus,  Ichthyology  Index. 

Sea  PIPES ,  the  trivial  name  of  univalve  (hells  belong¬ 
ing  to  the  genus  dentalis.  See  ConcholGGY  Index. 

PIPER,  a  fpecics  of  fiffi.  See  Trigla,  Ichthyolo¬ 
gy  Index. 


Piper,  Pepper;  a  genus  of  plants  belonging  to  the  Pi 
diandria  clafs.  See  Botany  Index.  There  are  20 
fpecies,  of  w-hich  the  mod .  remarkable  is  the  firiboa, 
with  oval,  heart- lhaped,  nerved  leaves,  and  reflexed 
fpikes.  This  is  the  plant  which  produces  the  pepper  fo 
much  ufed  in  food.  It,  is  a  (hrub  whofe  root  is  frnall, 
fibrous,  and  flexible ;  it  rifes  into  a  item,  which  re¬ 
quires  a  tree  or  prop  to  fupport  it.  Its  ivood  has  the 
fame  fort  of  knots  as.  the  vine  ;  and  when  it  is  dry,  it 
exactly  refembles  the  vine -branch.  The  leaves,  which 
have  a  ftrong  fmell  and  a, pungent  tafte,  are  of  an  oval 
(hape ;  but  they  diminilh  towards  the  extremity,  and 
terminate  in  a  point.  From  the  flower-buds,  which 
are  white,  and  are  fometimes  placed  in  the  middle  and 
fometiuies  at  the  extremity  of  the  branches,  are  produ¬ 
ced  final!  berries  refembling  thofe  of  the \currant  tree. 
Each  of  thefe  contains  between  20  and  30  corns  of  pep¬ 
per  $  they  are  commonly  gathered  in  October,  and  ex- 
pofed  to  the  fun  feven  ot  eight  days.  The  fruit  which 
was  green  at  firft,  and  afterwards  red,  when  dripped 
of  its  covering  affumes  the  appearance  it  has  when  we 
fee  it.  The  largeft,  heuvieft,  and  lead  (hrivelled,  is 
the  heft. 

The  pepper  plants  flouri(hes  in  the  ifland  of  Java,  Su¬ 
matra  (a),  and  Ceylon,  and  more  particularly  on  the 
Malabar  coaft.  It  is  not  fowm,  but  planted  j  and  great 
nicety  is  required  in  the  choice  of  the  (hoots.  It  pro¬ 
duces  no  fruit  till  the  end  of  three  years ;  but  bears  fo 
plentifully  the  three  fucceeding  years,  that  fome  plants 
yield  between  fix  and  feven  pounds  of  pepper.  The  bark 
then  begins  to  (hrink  ;  and  the  (hrub  declines  fo  faft, 
that  in  1  2  years  time  it  ceafes  bearing. 

The  culture  of  pepper  is  not  difficult :  it  is  fufficient 
to  plant  it  in  a  rich  foil,  and  carefully  to  pull  up  the 
weeds  that  grow  in  great  abundance  round  its  roots, 
efpecially  the  three  firft  years.  A9  the  fun  is  highly  ne¬ 
ceffary  to  the  growth  of  the  pepper  plant,  wflien  it  is  ready 
to  bear,  the  trees  that  fupport  it.muft  be  lopped  to  pre¬ 
vent  their  (hade  from  injuring  the  fruit.  When  the  fea- 
fon  is  over,  it  is  proper  to  crop  the  head  of  the  plant. 
Without  this  precaution,  there  would  be  too  much 
wood,  and  little  fruit. 

The  pepper  exported  from  Malabar,  which  was  for¬ 
merly  entirely  in  the  hands  of  the  Portuguefe,  and  was 
afterwards  divided  between  the  Dutch,  Brilifh,  and 
French,  amounted  to  about'  10,000,000  weight.  Betel, 
or  betle,  is  a  fpecies  of  this  genus.  See  Betel.  It  is 
a  creeping  and  climbing  plant  like  the  ivy ;  and  its 
leaves  a  good  deal  refemble  thofe  of  the  citron,  though 
they  are  longer  and  narrower  at  the  extremity.  It 
grows  in  all  parts  of  India,  but  thrives  bed  in  moift 
places,  The  natives  cultivate  it  as  w  e  do  the  vine,  pla¬ 
cing  props  for  it  to  run  and  climb  upon  j  and  it  is  a 
common  practice  to  plant  it  againft  the  tree  which  bears 
the  areca-nut. 

At  all  times  of  the  day,  and  even  in  the  night,  the 
Indians  chew  the  leaves  of  the  betel,  the  bitternefs  of 
which  is  corre&ed  by  the  areca  that  is  wrapped  up  in 
them.  There  is  conftantly  mixed  with  it  the  chinam, 

a 


(a)  See  a  copious  account  of  the  mode  of  cultivating  pepper  in  Sumatra,  in  Mr  Marfden’s  Hif.ory  of  Sumatra, 
or  in  the  New  Annual  Regifer  for  1783,  p,  147. 
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Piper  a  kind  of  burnt  lime  made  of  fheLls.  The  rich  frequent- 

||  ly  add  perfumes,  either  to  gratify  their  vanity  or  their 

Piquet,  fenfuality. 

'  v  ft  would  be  thought  a  breach  of  politenefs  among  the 

Indians  to  take  leave  for  any  long  time,  without  prefen  t- 
ing  each  other  with  a  purfe  of  betel.  It  is  a  pledge  of 
friendfhip  that  relieves  the  pain  of  abfence.  No  one 
dares  to  fpeak  to  a  fuperior  unlefs  his  mouth  is  perfumed 
with  betel  ;  it  would  even  be  rude  to  negledl  this  pre¬ 
caution  with  an  equal.  The  women  of  gallantry  are 
the  moft  lavifti  in  the  ufe  of  betel,  as  being  a  powerful 
incentive  to  love.  Betel  is  taken  after  meals ;  it  is 
chewed  during  a  vifit }  it  is  offered  when  you  meet,  and 
when  you  feparate  ^  in  Ihort,  nothing  is  to  be  done  with¬ 
out  betel.  If  it  is  prejudicial  to  the  teeth,  it  aflifts  and 
llrengthens  the  ftomach.  At  leaft,  it  is  a  general  fafhion 
that  prevails  throughout  India. 

London  #  I  he  piper  amalago ,  or  black  pepper,  and  the  piper 
Medical  inequale ,  or  long  pepper  of  Jamaica,  -with  fome  other 
voTvHi7'  *Pec*es>  are  indigenous,  and  known  by  the  names  of 
partTii!*  WG°d>  or  peppery  elders .  The  firfl  bears  a  fmall 

p.  276.  6ec.  fpihe,  on  which  are  attached  a  number  of  fmall  feeds 
of  the  fize  of  muftard.  The  whole  of  the  plant  his  the 
exa£I  tafte  of  the  Eaft  India  black  pepper.  The  long 
pepper  bufh  grows  taller  than  the  amalago.  The  leaves 
are  broad,  fmooth,  and  fhining.  The  fruit  is  fimilar  to 
the  long  pepper  of  the  (hops,  but  fmaller.  The  com¬ 
mon  people  in  Jamaica  feafon  their  mefles  with  the 
black  pepper.  To  preferve  both,  the  fruit  may  be 
flightly  fc aided  wThen  green,  then  dried,  and  WTapped  in 
paper.  Perhaps  hereafter  they  may  be  deemed  worthy 
of  attention. 

PIPRA,  a  genus  of  birds,  of  the  order  of  pajjeres . 
See  Ornithology  Index. 

PIQUET,  or  Picket,  a  celebrated  game  at  cards, 
much  in  ufe  throughout  the  polite  wrorld. 

It  is  played  between  two  perfons,  wuth  only  32  cards  ; 
all  the  duces,  threes,  fours,  fives,  and  fixes,  being  fet 
afide. 

In  reckoning  at  this  game,  every  card  goes  for  the 
number  it  bears,  as  a  ten  for  ten  $  only  all  count  cards 
go  for  ten,  and  the  ace  for  eleven  :  and  the  ufual  game 
is  one  hundred  up.  In  playing,  the  ace  wins  the  king, 
the  king  the  queen,  and  fo  down. 

Twelve  cards  are  dealt  round,  ufually  by  two  and 
two  5  which  done,  the  remainder  are  laid  in  the  middle : 
if  one  of  the  gamefters  finds  he  has  not  a  court  card  in 
his  hand,  he  is  to  declare  he  has  carte -blanche,  and  tell 
how  many  cards  he  wall  lay  out,  and  defire  the  other 
to  difeard,  that  he  may  fliow  his  game,  and  fatisfy  his 
antagonift  that  the  carte-blanche  is  real ;  for  which  he 
reckons  ten. 

Each  perfon  difeards,  i.  e.  lays  afide  a  certain  num¬ 
ber  of  his  cards,  and  takes  in  a  like  number  from  the 
Rock.  The  firft  of  the  eight  cards  may  take  three, 
four,  or  five  \  the  dealer  all  the  remainder,  if  lie 
pleafes. 

After  difearding,  the  eldefl  hand  examines  what  fuit 
he  has  moft  cards  of  5  and  reckoning  hpw  many  points 
he  has  in  that  fuit,  if  the  other  have  not  fo  many  in 
that  or  any  other  fuit,  he  tells  pne  for  every  ten  of 
that  fuit.  He  who  thus  reckons  moft  is  laid  to  win  the 
JJpint. 

i  he  point  being  over,  each  examines  what  fequences 
4ie  has  of  the  fame  fuit,  viz.  how  many  tierces,  or  fe- 
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quences  of  threes,  quartes  or  fours,  quintes  or  fives,  fix- 
iemes,  or  fixes,  &c.  For  a  tierce  they  reckon  three 
points,  for  a  quarte  four,  for  a  quinte  15,  for  a  fixieme 
16,  8cc.  And  the  feveral  fequences  are  diftinguifiied 
in  dignity  by  the  cards  they  begin  from  :  thus  ace 
king,  and  queen,  are  called  tierce  major;  king,  queen, 
and  knave,  tierce  to  a  king ;  knave,  ten,  and  nine, 
tierce  to  a  knave ,  &c.  and  the  beft  tierce,  quarte,  or 
quinte,  i.  e.  that  which  takes  its  defeent  from  the  beft: 
card,  prevails,  fo  as  to  make  all  the  others  in  that 
hand  good,  and  deftroy  all  thofe  in  the  other  hand. 
In  like  manner,  a  quarte  in  one  hand  fets  afide  a  tierce 
in  the  other. 

The  fequences  over,  they  proceed  to  examine  how 
many  aces,  kings,  queens,  knaves,  and  tens,  each 
holds  j  reckoning  for  every  three  of  any  fort,  three  : 
but  here  too,  as  in  fequences,  he  that  with  the  fame 
number  of  threes  has  one  that  is  higher  than  any  the 
other  has,  e.  gr.  three  aces,  has  all  his  others  made 
good  hereby,  and  his  adverfary’s  all  fet  afide.  But  four 
of  any  fort,  which  is  called  a  quatorxe ,  ahvays  fets 
afide  thret:. 

All  the  game  in  hand  being  thus  reckoned,  the  eldeft: 
proceeds  to  play,  reckoning  one  for  every  card  he  plays 
above  a  nine,  and  the  other  follows  him  in  the  fuit  \  and 
the  higheft  card  of  the  fuit  wins  the  trick.  Note,  urn 
lefs  a  trick  be  won  with  a  card  above  a  nine  (except  the 
laft  trick),  nothing  is  reckoned  for  it,  though  the  trick 
ferves  afterwards  towards  winning  the  cards  ;  and  that 
he  who  plays  laft  does  not  reckon  for  his  cards  unlefs  he 
wins  the  trick. 

The  cards  being  played  out,  he  that  has  moft  tricks 
reckons  ten  for  winning  the  cards.  If  they  have  tricks 
alike,  neither  reckons  any  thing.  The  deal  being  fi- 
nifhed,  and  each  having  marked  up  his  game,  they  pro¬ 
ceed  to  deal  again  as  before,  cutting  afrefti  each  time  for 
the  deal.  » 

If  both  parties  be  within  a  few  points  of  being  up,  the 
carte-blanche  is  the  firft  thing  that  reckons,  then  the 
point,  then  the  fequences,  then  the  quatorzes  or  threes, 
then  the  tenth  cards. 

He  that  can  reckon  30  in  hand  by  carte-blanche, 
points,  quintes,  See.  without  playing,  before  the  other 
has  reckoned  any  thing,  reckons  90  for  them  •>  and 
this  is  called  a  repique .  If  he  reckons  above  30,  he 
reckons  fo  many  above  90.  If  he  can  make  up  30, 
part  in  hand  and  part  play,  ere  the  other  has  told  any 
thing,  he  reckons  for  them  60.  And  this  is  called 
a  pique .  Whence  the  name  of  the  game.  He  that 
wins  all  the  tricks,  inftead  of  ten,  which  is  his  right 
for  winning  the  cards,  reckons  40.  And  this  is  called 
a  capot . 

Mr  de  Moivre,  who  has  made  this  game  the  objedt 
of  mathematical  inveftigation,  has  propofed  and  folved 
the  following  problems:  1.  To  find  at  piquet  the  pro¬ 
bability  which  the  dealer  has  for  taking  one  ace  or  more 
in  three  cards,  he  having  none  in  his  hand.  He  con¬ 
cludes  from  his  computation,  that  it  is  29  to  28  that 
the  dealer  takes  one  ace  or  more.  2.  To  find  at  piquet 
the  probability  which  the  eldeft  has  of  taking  an  ace 
or  more  in  five  cards,  he  having  no  ace  in  his  hand. 
Anfwer  :  232  to  91,  or  5  to  2,  nearly.  3.  To  find 
at  piquet  the  probability  which  the  eldeft  hand  has  of 
taking  an  ace  and  a  king  in  five  cards,  he  having  none 
•m  his  hand.  Anfwer  }  the  odds^gainft  the  eldeft  hand 
4  C  takiqg 
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Piquet,  taking  an  ace  and  a  king  are  331  to  315,  or  21  to  20 
^rar  nearly.  4.  To  find  at  piquet  the  probability  of  having 

12  cards  dealt  to,  without  king,  queen,  cr  knaves, 
which  cafe  is  commonly  called  carics-blanches .  An- 
fvver :  the  odds  again!!  cartes-blanches  are  1791  to  I 
nearly.  5.  To  find  how  many  different  fets,  effential- 
ly  different  from  one  another,  one  may  have  at  piquet 
before  taking  in.  Anfwerj  28,967,278.  This  num¬ 
ber  falls  fhort  of  the  fura  of  all  the  diflindt  combina¬ 
tions,  whereby  12  cards  may  be  taken  out  of  32,  this 
number  being  225,792,840  3  but  it  muft  be  confiuered 
that  111  that  number  feveral  fets  of  the  fame  import, 
but  differing  in  fuit,  might  be  taken,  which  would  not 
introduce  an  efTcntial  difference  among  the  fets.  The 
fame  author  gives  alfo  fome  obfervations  on  this  game, 
which  be  had  from  an  experienced  player.  See  Doc¬ 
trine  of  Chances ,  p.  179,  &c.  M.  de  Monmort  has 
treated  of  piquet  in  liis  Analyse  Acs  Jeux  de  Hazard, 
p.  162. 

PIKA,  is  a  name  by  which  a  variety  of  foreign 
fifties  are  dillinguifhed.  The pira-aca  is  a  little  horned 
fifh  of  the  Weft  Indies,  called  by  Clufius  and  others 
the  monoceros  or  unicorn  ffh .  The  pira  acangata  is  the 
name  of  a  Brafilian  fifh,  which  refembles  the  perch 
both  in  fize  and  fhape.  It  feldom  exceeds  four  or  five 
inches  in  length  3  its  mouth  is  fmall 3  its  tail  fork¬ 
ed.  On  the  back  it  has  only  one  long  fin,  which  is 
fupported  by  rigid  and  prickly  fpines.  This  fin  it  can 
deprefs  at  pleafure,  and  fink  within  a  cavity  made  for 
it  in  the  back.  Its  feales  are  of  a  filvery  white  colour  3 
it  is  wholefome  and  well  tailed.  Pira  behe  is  the  name 
of  the  milvus,  or  kite-fifh.  Pira-coaba  is  an  American 
fifh  of  the  truttaceous  kind,  of  a  very  delicate  flavour. 
It  grows  to  the  length  of  12  inches  3  its  nofe  is  point¬ 
ed,  and  its  mouth  large,  but  without  teeth  3  the  up¬ 
per  jaw  is  longer  than  the  under  one,  and  hangs  over 
like  a  cartilaginous  prominence  3  its  eyes  are  very 
large,  and  its  tail  is  forked  3  under  each  of  the  gill  fins 
there  is  a  beard  made  of  fix  white  filaments,  and  covered 
with  filvery  feales.  Pira  jurmnenheca  is  a  Brafilian  fifh, 
otherwife  called  bocca  mo  lie.  It  lives  in  the  muddy  bot¬ 
tom  of  the  American  Teas,  and  is  a  long-bodied  not  flat¬ 
ted  fifh.  It  grows  to  a  great  fize,  being  found  nine,  and 
fometimes  even  ten  or  eleven,  feet  long,  and  two  feet 
and  a  half  thick.  It  has  one  long  fin  on  the  back,  the 
anterior  part  of  which  is  thin  and  pellucid.  There  is 
alfo  a  cavity  on  the  back,  as  in  the  pira  -acangata,  into 
which  the  fin  can  be  deprefled  at  pleafure  3  the  tail 
is  not  forked,  and  the  feales  are  all  of  a  filvery  co¬ 
lour  and  brightnefs.  The  fifh  is  very  well  tailed  3 
the  pira  pixanga  is  another  Brafilian  fifh  of  the  turdus 
or  wraffe  kind,  and  called  by  fome  the  gutvifek .  It 
is  generally  about 'four  or  five  inches  long  3  its  mouth 
is  pretty  large,  and  furnifhed  with  very  fmall  and  very 
fharp  teeth  3  its  head  is  fmall,  but  its  eyes  are  large  and 
prominent,  the  pupil  being  of  a  fine  turquoife  colour, 
and  the  iris  yellow  and  red  in  a  variety  of  fhades.  The 
coverings  of  the  gills  end  in  a  triangular  figure,  and  are 
terminated  by  a  fhort  fpine  or  prickle  3  its  feales  are 
very  fmall,  and  fo  evenly  arranged,  and  clofely  laid  on 
the  flefh,  that  it  is  very  fmooth  to  the  touch  3  its  tail  is 
rounded  at  the  end  3  its  whole  body,  head,  tail,  and  fins, 
•are  of  a  pale  yellow  colour,  variegated  all  over  with 
beautiful  blood-coloured  fpots  3  thefe  are  round, 
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and  of  the  bignefs  of  hemp-feed  on  the  back  and  Tides,  Pira, 
and  fomething  larger  on  the  belly  3  the  fins  are  all  fpot-  piraeus* 
ted  in  the  fame  manner,  and  are  all  marked  with  an  edge  v  " 
of  red.  It  is  caught  among  the  rocks,  and  about  the 
fhores,  and  is  a  very  well  tailed  fifh.  Piranha  is  an 
American  fifh,  more  generally  known  by  the  name  pi- 
ray  a.  Piraquiba ,  or  ipiraquiba ,  is  the  name  of  a  fifh 
originally  Brafilian,  which  fome  writers  apply  to  the 
remora  or  fucking  ffh. 

PIRriEUS  portus,  in  Ancient  Geography ,  a  celebra¬ 
ted  port  to  the  well  of  Athens,  confiding  naturally  of 
three  harbours  or  bafons,  (Thucydides)  3  which  lay  ne¬ 
glected,  till  Themiflocles  put  the  Athenians  on  making 
it  a  commodious  port,  (Nepos)  3  the  Phalerus,  a  fmall 
port,  and  not  far  from  the  city,  being  vriiat  they  ufed 
before  that  time,  (Paufanias,  Nepos).  Piraeus  w7as  ori¬ 
ginally  a  village  of  Attica,  (Paufanias)  3  an  ifland, 

(Strabo)  ;  and  though  diflant  40  lladia  from  Athens, 
wTas  joined  to  it  by  two  long  walls,  (Thucydides),  and 
itfelf  locked  or  walled  round,  (Nepos)  i  A  very  com¬ 
modious  and  fafe  harbour.  The  whole  of  its  compafs' 
w7as  60  fladia,  including  the  Munichia.  Not  far  from 
the  Piraeus  flood  the  fepulchre  of  Themiflocles  3  whither 
his  friends  conveyed  his  bones  from  Magnefia,  *  into  the 
Hither  Alia,  (Cicero,  Plutarch,  Paufanias).  The  en -Chandler’s 
trance  of  the  Piraeus  is  narrow,  and  formed  by  tw70  rocky  T^atvels  m 
points,  one  belonging  to  the  promontory  of  Eeticn,  theT^g^ 
other  to  that  of  Alcimus.  Within  were  three  Rations 
for  (hipping  ;  Kantharus,  fo  named  from  a  hero  3  Aphro- 
difiuin,  from  a  temple  of  Venus  ;  and  Zea,  the  refort  of 
vefiels  laden  wfith  grain.  By  it  was  a  demos  or  borough 
town  of  the  fame  name  before  the  time  of  Themiflocles, 
w7ho  recommended  the  exchanging  its  triple  harbour  for 
the  fingle  one  of  Phalerum,  both  as  more  capacious  and 
as  better  fltuated  for  navigators.  The  wrall  w7as  begun 
by  him  when  archon,  in  the  fecond  year  of  the  7  qth 
Olympiad,  477  years  before  Chrift  3  and  afterwards  he 
urged  the  Athenians  to  complete  it  as  the  importance  of 
the  place  deferred.  This  wThole  fortification  w7as  of 
hewrn  ftone,  without  cement  or  other  material,  except 
lead  and  iron,  which  were  ufed  to  hold  together  the  ex¬ 
terior  ranges  or  facings.  It  w7as  fo  wide  that  loaded 
carts  could  pafs  on  it  in  different  directions,  and  it  was 
40  cubits  high,  v/hich  wras  about  half  what  he  had  de- 
figned. 

The  Piraeus,  as  Athens  ffourifhed,  became  the  com¬ 
mon  emporium  of  all  Greece.  Hippodamus  an  architect, 
celebrated,  befides  other  monuments  of  his  genius,  as  the 
inventor  of  many  improvements  in  houfe-building,  wras 
employed  to  lay  out  the  ground.  Five  porticoes,  which 
uniting  formed  the  Long  Portico,  w7ere  erected  by  the 
ports.  Here  was  an  agora  or  market-place,  and,  farther 
from  the  fea,  another  called  Hippodamia.  By  the  vef- 
fels  w7ere  dwellings  for  the  mariners.  A  theatre  w7as 
opened,  temples  were  raifed,  and  the  Piraeus,  w’hich 
furpaffed  the  city  in  utility,  began  to  equal  it  in  dignity. 

The  cavities  and  windings  of  Munichia,  natural  and  ar¬ 
tificial,  wrere  filled  with  houfes  3  and  the  whole  fettle- 
ment,  comprehending  Phalerum  and  the  ports  of  the 
Piraeus,  writh  the  arfenals,  the  florehoufes,  the  famous 
armdury  of  wdiich  Philo  w7as  the  architect,  and  the  fheds 
for  300,  and  afterwards  400,  triremes,  refembled  the 
city  of  Rhodes,  which  had  been  planned  by  the  fame 
Hippodamus.  The  ports,  on  the  commencement  of  the 
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Pirseus,  Peloponnefian  war,  were  fecured  with  chains.  Ccn- 
pirary;  tincls  were  ftationed,  and  the  Piraeus  was  carefully 
guarded. 

The  Piraeus  was  reduced  with  great  difficulty  by  Syl- 
la,  who  demolifhed  the  walls,  and  fet  fire  to  the  ar¬ 
moury  and  arfenals.  In  the  civil  war  it  was  in  a  de- 
fcncelefs  condition.  Calenus,  lieutenant  to  Caefar,  fei- 
zed  it,  inverted  Athens,  and  ravaged  the  territory. 
Strabo,  who  lived  under  the  emperors  Auguftus  and  Ti¬ 
berius,  obferves,  that  the  many  wars  had  deftroyed  the 
long  walls,  with  the  fortrefs  of  Munychia,  and  had  con- 
traded  the  Piraeus  into  a  fmall  fettlement  by  the  ports 
and  the  temple  of  Jupiter  Saviour.  This  fabric  was  then 
adorned  with  wonderful  pidures,  the  works  of  illuftrious 
artirts,  and  on  the  outfide  with  ftatues.  In  the  fecond 
century,  befides  houfes  for  triremes,  the  temple  of  Jupi¬ 
ter  and  Minerva  remained,  with  their  images  in  brafs, 
and  a  temple  of  Venus,  a  portico,  and  the  tomb  of  The- 
mirtocles. 

The  port  of  the  Piraeus  has  been  named  Porto  Lio?iey 
from  the  marble  lion  feen  in  the  chart,  and  alfo  Porto 
Dracco .  The  lion  has  been  deferibed  as  a  piece  of  ad¬ 
mirable  fculpture,  10  feet  high,  and  as  reporting  on  its 
hinder  parts.  It  was  pierced,  and,  as  forae  have  conjec¬ 
tured,  had  belonged  to  a  fountain.  Near  Athens,  in 
the  way  to  Eleufis,  was  another,  the  pofture  couchant  5 
probably  its  companion.  Both  therte  were  removed  to 
Venice  by  the  famous  general  Morofini,  and  are  to  be 
feen  there  before  the  arfenal.  At  the  mouth  of  the  port 
are  two  ruined  piers.  A  few  veflels,  moftly  fmall  craft, 
frequent  it.  Some  low  land  at  the  head  feems  an  in- 
croachment  on  the  water.  The  buildings**  are  a  mean 
cuftomhourte,  with  a  few  fheds  ;  and  by  the  fhore  on 
the  eaff  fide,  a  wrarehoufe  belonging  to  the  French  ,  and 
a  Greek  monaftery  dedicated  to  St  Spiridion.*  On  the 
oppofite  fide  is  a  rocky  ridge,  on  which  are  remnants  of 
the  ancient  wall,  and  of  a  gateway  towards  Athens. 
By  the  water-edge  are  veftiges  of  building  •  and  going 
from  the  cuftomhoufe  to  the  city  on  the  right  hand, 
traces  of  a  fmall  theatre  in  the  fide  of  the  hill  of  Muny¬ 
chia. 

PIRACY,  the  crime  of  robbery  and  depredation  up¬ 
on  the  high  feas. 

By  the  ancient  common  law,  piracy,  if  committed  by 
a  fubjeft,  was  held  to  be  a  fpecies  of  treafort,  being  con¬ 
trary  to  his  natural  allegiance ;  and  by  an  alien,  to  be 
felony  only :  but  now,  fince  the  ftatute  of  treafons, 
25  Edw.  III.  c.  2.  it  is  held  to  be  only  felony  in  a  fub¬ 
jeft.  Formerly  it  was  only  cognizable  by  the  admiralty 
courts,  which  proceed  by  the  rules  of  the  civil  law. 
But,  it  being  inconfiftent  with  the  liberties  of  the  na¬ 
tion,  that  any  man’s  life  fhould  be  taken  away,  unlefs 
by  the  judgement  of  his  peers,  or  the  common  law  of  the 
land,  the  ftatute  28  Hen.  VIII.  c.  15.  eftablifhed  a  new 
jurifdiftion  for  this  purpofe  }  which  proceeds  according 
to  the  courfe  of  the  common  law. 

The  offence  of  piracy,  by  common  law,  confifts  in 
committing  thofe  afts  of  robbery  and  depredation  upon 
the  high  feas,  which,  if  committed  upon  land,  would 
have  amounted  to  felony  there.  But,  by  ftatute,  fome 
other  offences  are  made  piracy  alfo  :  as,  by  ftatute  1 1 
and  12  W.  III.  c.  7.  if  any  natural-born  fubjeft  com¬ 
mits  any  aft  of  hoftility  upon  the  high  feas,  againft  others 
of  his  majefty’s  rtubjefts,  under  colour  of  a  commiffion 
from  any  foreign  power ;  this,  though  it  would  only  be 


an  aft  of  war  in  an  alien,  fhall  be  conftrued  piracy  in  a 
rtubjeft.  And  farther,  any  commander,  or  other  rteafar- 
ing  perrton,  betraying  his  truft,  and  running  away  with 
any  (hip,  boat,  ordnance,  ammunition,  or  goods  }  or 
yielding  them  up  voluntarily  to  a  pirate  ;  or  confpiring 
to  do  thefe  afts  •  or  any  perfon  affaulting  the  command¬ 
er  of  a  veffel,  to  hinder  him  from  fighting  in  defence  of 
his  ftiip  5  or  confining  him,  or  caufing  or  endeavouring 
to  caufe  a  revolt  on  board  5  fhall,  for  each  of  therte  of¬ 
fences,  be  adjudged  a  pirate,  felon,  and  robber,  and 
fhall  fuffer  death,  whether  he  be  principal,  or  merely 
acceffory  by  rtetting  forth  fuch  pirates,  or  abetting  them 
before  the  faft,  or  receiving  or  concealing  them  or  their 
goods  after  it.  And  the  ftatute  4  Geo.  I.  c.  11.  ex- 
prertsly  excludes  the  principals  from  the  benefit  of  cler¬ 
gy.  By  the  ftatute  8  Geo.  I.  c.  24.  the  trading  with 
known  pirates,  or  furnifhing  them  with  ammunition,  or 
fitting  out  any  veffel  for  that  purpofe,  or  in  anywirte  con- 
rtulting,  combining,  confederating,  or  corrertpcnding  with 
them  )  or  the  forcibly  boarding  any  merchant  velfel, 
though  without  feizing  or  carrying  her  off,  and  deftroy- 
ing  or  throwing  any  of  the  goods  overboard ;  fhall  be 
deemed  piracy :  and  fuch  acceffories  to  piracy  as  are  de- 
feribed  by  the  ftatute  of  King  William  are  declared  to 
be  principal  pirates  ;  and  all  pirates  convifted  by  virtue 
of  this  aft  are  made  felons  without  benefit  of  clergy* 
By  the  fame  ftatutes  alfo,  (to  encourage  the  defence  of 
merchant-velfels  againft  pirates),  the  commanders  or  Tea¬ 
men  wounded,  and  the  widows  of  fuch  fcamen  as  are 
fiain,  in  any  piratical  engagement,  (hall  be  entitled  to 
a  bounty  to  be  divided  among  them,  not  exceeding  one- 
fiftieth  part  of  the  value  of  the  cargo  on  board  :  and 
fuch  wounded  rteamen  fhall  be  inlitled  to  the  penfion  of 
Greenwich  hofpitaly  which  no  other  feamen  are,  except 
only  fuch  as  have  ferved  in  a  ftiip  of  war.  And  if  the 
commander  fhall  behave  cowardly,  by  not  defending  the 
ftiip,  if  fhe  carry  guns  or  arms  ;  or  fhall  difeharge  the 
mariners  from  fighting,  fo  that  the  ftiip  falls  into  the 
hands  of  pirates fuch  commander  fhall  forfeit  all  his 
wages,  and  fuffer  fix  months  imprifonment.  Laftly,  by 
ftatute  18  Geo.  II.  c.  30.  any  natural-born  rtubjeft  or 
denizen,  who  in  time  of  war  fhall  commit  hoftilities  at 
fea  againft  any  of  his  fellow-fubjefts,  or  fhall  aftirtt  an 
enemy  on  that  element,  is  liable  to  be  tried  and  convift^ 
ed  as  a  pirate. 

PIRATlL,  (yru^ctlYiS,  Gr.)  ;  a  fea-robber,  or  an  arm- 
■ed  fhip  that  roams  the  feas  without  any  legal  commif¬ 
fion,  and  feizes  or  plunders  every  veffel  fhe  meets  indif- 
criminately,  whether  friends  or  enemies. 

The  colours  ufually  difplayed  by  pirates  are  faid  to  be 
a  black  field,  with  a  death’s  head,  a  battle-axe,  and 
hour-glafs.  The  laft  inftrument  is  generally  fuppofed  to 
determine  the  time  allowed  to  the  prifoners,  whom  thev 
take,  to  confider  whether  they  will  join  the  pirates  in 
their  felonious  combination,  or  be  put  to  death,  which 
is  often  perpetrated  in  the  moft  cruel  manner. 

Among  the  moft  celebrated  pirates  of  the  iiQrth  is  re¬ 
corded  Alvilda,  daughter  of  a  king  of  the  Goths  named 
Syparaus .  She  embraced  this  occupation  to  deliver  her- 
felf  from  the  violence  impofed  on  her  inclination,  by  a 
marriage  with  Alf,  fon  of  Sigarus  king  of  Denmark. 
She  dreffed  herfelf  as  a  man  ;  and  comported  her  band  of 
rowers,  and  the  reft  of  her  crew,  of  a  number  of  young 
women  attired  in  the  fame  manner.  Amongft  the  firft 
of  her  cruizes,  fhe  touched  at  a  place  where  a  company 
C  2  0f 
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of  pirates  bewailed  the  death  of  their  captain.  The 
Grangers  were  captivated  with  the  agreeable  manners  of 
,  Alvilda,  and  chofo  her  for  their  chief.  By  this  rein¬ 
forcement  fne  became  lb  formidable  upon  the  fea,  that 
Prince  A  If  came  to  engage  her.  She  fuftained  his  at¬ 
tacks  for  a  confiderable  time  :  but,  in  a  vigorous  a£tion, 
Alf  boarded  her  veftel,  and  having  killed  the  greatdl 
part  of  her  crew,  feized  the  captain,  namely  herfelf 3 
whom  neverthelefs  he  knew  not,  becaufe  the  princcfs 
had  a  cafque  which  covered  her  vifage.  Being  mailer 
of  her  perfon,  he  removed  the  cafque  3  and  in  fpite  of 
3ier  difguife,  inftantly  recognized  her,  and>  offered  her 
his  hand  in  wedlock. 

PIRENE,  (Pliny)  3  a  fountain  facred  to  the  mufes, 
fpringing  below  the  top  of  the  Acrocorinthus,  a  high 
and  lleep  mountain  wdiich  hangs  over  Corinth.  Its  wa¬ 
ters  were  agreeable  to  drink,  (Paufanias)  3  extremely 
clear,  (Strabo)  3  very  light,  (  Athenseus) ;  and  pale, 
(  Pcrfius)  :  having  relation  either  to  the  grief  of  Pirene, 
mother  of  Cenchrea,  from  whole  tears  this  fountain 
arofe,  (Paufanias)  ;  or  to  the  palenefs  brought  on  by  the 
too  eager  purfuits  of  the  mufes. 

PI  ROM  ALL  I,  Paul,  a  dominican  of  Calabria,  was 
fent  a  millionary  into  the  eall.  He  remained  a  long 
lime  in  Armenia,  where  he  had  the  happinels  to  bring 
back  to  the  church  many-  fchifmatics  and  Eutycheans, 
and  the  patriarch  himfelf,  who  had  before  thrown  every 
obllacle  in  his  way.  He  afterwards  palfed  into  Georgia 
and  Perlia,  then  into  Poland,  in  quality  of  Pope  Ur¬ 
ban  VIII.’s  nuncio,  in  order  to  appeafe  the  diflurbances 
which  had  been  occafioned  there  by  the  difputes  of  the 
Armenians,  wTho  were  very  numerous  in  that  country. 
Piromalli  reunited  them  in  the  profeftion  of  the  fame 
faith,  and  obfervance  of  the  fame  ceremonies.  In  his 
return  to  Italy,  he  was  taken  by  fome  corfairs  who  car¬ 
ried  him  prifoner  to  Tunis.  As  foon  as  he  was  ranfomed, 
he  went  to  Rome,  and  gave  an  account  of  his  million  to 
the  pope,  who  conferred  upon  him  fome  lignal  marks  of 
his  eileem.  •  His  holinefs  entrulled  him  with  the  revifal 
of  an  Armenian  Bible,  and  fent  him  again  into  the  eall, 
where  he  was  promoted,  in  1 655,  to  the  billiopric  of 
Nadi  van.  After  having  governed  that  church  for  nine 
years,  he  returned  to  Italy,  and  took  the  charge  of  the 
church  of  Balignano,  wThere  he  died  three  years  after  in 
3667.  His  charity,  his  zeal,  and  other  virtues,  did  ho¬ 
nour  to  the  Epifcopal  office.  There  are  extant  of  his 
writings,  1.  Some  wrorks  of  Controverfy  and  Theology. 
2.  Two  DiSlionaries  3  the  one  a  Latin- Perfian,  and  the 
other  an  Armeuian-Latin.  3.  An  Armenian  Grammar. 
4.  A  Diredlory,  which  is  of  great  ufe  in  cor  re  fling  Ar¬ 
menian  books.  All  thefe  works  equally  dillinguiih  him 
for  virtue  and  for  learning. 

PI  RON,  Alexis,  a  French  poet,  was  born  at  Dijon 
in  July  1689,  where  his  father  was  an  apothecary,  and 
where  he  palfed  more  than  30  years  in  idle  and  deftruc- 
tive  diflipation.  He  whs  at  length  obliged  to  quit  the 
place  of  his  nativity,  in  order  to  avoid  the  reproaches  of 
his  fellow  citizens,  on  account  of  an  ode  which  he  had 
written,  and  which  gave  great  offence.  His  relations 
not  being  able  to  give  him  much  alfillance,  he  fupport- 
cd  himfelf  at  Paris  by  means  of  his  pen,  the  llrokes  of 
which  were  as  beautiful  and  fair  as  thofe  of  an  engraver. 
He- lived  in  the  houfe  of  M.  de  Belliffe  as  his  fecretary, 
and  afterwards  with  a  financier,  who  did  not  know  that 


he  had  a  man  of  genius  under  his  roof.  His  reputation 
as  a  writer  commenced  with  fome  pieces  which  he  pub- 
liffied  for  the  entertainment  of  the  populace,  and  which 
Ihowcd  11  roii g  marks  of  original  invention  3  but  what 
fully  eftabliffied  his  charafler  in  this  way  was  his  come¬ 
dy  iatitled  Metromany ,  which  was  the  bell  that  had  ap¬ 
peared  in  France  fince  Rcgnard’s  Gamefter.  This  per¬ 
formance,  in  five  a£ls,  wTell  conduced,  replete  with  ge¬ 
nius,  wit,  and  humour,  was  a£led  with  the  grcatell  fuc- 
cefs  upon  the  French  llage  in  J738.  The  author  met 
with  every  attention  in  the  capital  which  was  due  to  a 
man  of  real  genius,  and  whofe  dailies  of  wit  were  inex- 
hauilible.  We  Ihall  infert  a  few  anecdotes  of  him, 
which  will  ferve  to  Ihow  his  cliara61er  and  turn  of  mind. 
In  Burgundy  the  inhabitants  of  Beaune  are  called  the 
Affes  of  Beaune .  Piron  often  indulged  his  fatirical  dif- 
pofition  at  their  expence.  One  day  as  he  was  taking  a 
walk  in  the  neighbourhood  of  that  city,  he  diverted  him¬ 
felf  with  cutting  down  all  the  thirties  which  he  met  with. 
When  a  friend  alked  him  his  reafon  for  doing  fo,  he  re¬ 
plied,  J'ai  a  me  plaindre  des  Beaunois  ;  je  leur  coupe  ley 
vivres ,  i.  e.  “  I  am  forry  indeed  for  the  Beaunians  3  for 
I  am  cutting  down  their  food.”  Being  told  again  that 
thefe  people  would  certainly  be  revenged  of  him, 

A /lex,  (fays  he)  Allex  :  je  ne  crains  point  leur  unpuif 
font  couroux  ; 

Et  quand  je  ferois  feul ,  je  les  batterois  tons . 

“  Get  you  gone,  get  you  gone  :  I  fear  not  their  feeble 
revenge  3  for  though  alone,  I  Ihould  beat  them  all.” 
Going  into  a  theatre  one*  time  where  a  play  was  afling, 
'he  alked  wffiat  it  was  ?  The  Cheats  of  Scapin,  gravely 
replied  a  young  Beaunian.  “  Ah  !  Sir,  (fays  Piron, 
after  thanking  him),  I  took  it  to  be  the  Cheats  of 
Oreftes.”  •  In  the  time  of  the  play,  fome  body  addreffes 
the  company  with  “  Silence  there,  gentlemen,  we  don’t 
hear.”  “  It  is  not  at  leall  (cried  Piron)  for  want  of 
ears.”  A  bilhop  one  day  alked  Piron,  during  the  dif¬ 
putes  about  Janfenifm,  “  Did  you  read  my  mandate,  Mr 

Piron  ?”  No,  my  lord  5  and  you - The  converfation 

„  turning  very  w7ann,  the  bilhop  reminded  him  of  the  di- 
rtance  which  birth  and  rank  had  put  betweep  them. 
“  Sir  (fays  Piron),  I  have  plainly  the  fiiperiority  over 
you  at  this  moment  3  for  I  ana  in  the  right,  and  you  are 
in  the  wrong.” — Voltaire’s  Semiramis  did  not  meet  with 
a  very  favourable  reception  the  firft  time  it  wTas  a61ed. 
The  author  finding  Piron  behind  the  feenes,  alked  him 
wrtmt  he  thought  of  his  performance  ?  “  I  think  (replied 
he)  you  would  have  been  pleafed  that  I  had  been  the 
author  of  it.”  The  perform'er  of  the  charadler  Ferdi¬ 
nand  Cortez  (the  title  of  one  of  Piron’s  tragedies)  hav¬ 
ing  requerted  fome  corre&ions  to  be  made  on  the  play 
the  firft  time  it  was  aCled.  Piron  fired  at  the  wrord  cor - 
re&ions .  The  player,  who  wTas  deputed  to  wait  upon 
the  author  wath  this  requeft,  cited  the  example  of  Vol¬ 
taire,  w7ho  corre&ed  fome  of  his  pieces  in  order  to  gra¬ 
tify  the  tafte  of  the  public.  “  The  cafes  are  widely  dif¬ 
ferent  (replied  Piron)  3  Voltaire  works  in  chequer- w'ork, 
and  I  call  in  brafs”  If  this  anfwrer  be  not  very  model!, 
w’e  mull  allow  that  it  docs  not  want  wit.  He  thought 
himfelf,  if  not  fuperior,  at  leart  equal  to  Voltaire. 
Some  perfon  congratulating  him  on  having  compofed 
the  bell  comedy  of  this  age,  he  anfw^ered,  with  more 
franknefs  than  modefty,  “  Add  too,  and  the  bell  tra- 

gedv” 


PIS  [  573  ]  P  1  s 


gedy.”  The  following  verfes  are  well  known,  in  which 
he  fays  : 

En  deux  mots  voulez-vous  diftinguer  et  connoitre 
Le  rimeur  Dijonnois  et  le  Parijien  ? 

Le  premier  tie  fut  rien ,  et  ne  voulut  rien  etre  ; 

D  autre  voulut  tout  etre ,  et  ne  fut  prefque  rien . 

We  fee  by  thefe  different  traits  that  Piron  had  a  fuf- 
ficient  ffock  of  felf-conceit.  What  helped  to  increafe 
it,  and  make  him  fancy  himfelf  fuperior  to  the  moil  ce¬ 
lebrated  of  his  contemporaries,  was,  that  his  company, 
on  account  of  his  original  humour,  of  which  he  had  an 
uncommon  fhare,  was  more  courted  than  that  of  Vol¬ 
taire,  who  was  otherwife  too  lively,  too  captious,  and 
crabbed.  But  thofe  who  have  favoured  us  with  an  ac¬ 
count  of  his  many  witticifrns  in  converfation,  would  have 
done  more  honour  to  his  memory  if  they  had  paffed  over 
fuch  as  were  either  indecent  or  infipid.  A  thing  often 
pleafes  over  a  glafs  of  wine,  which  will  not  give  the 
fame  fatisfa£tion  when  it  is  repeated,  efpecially  if,  in  re¬ 
peating  it,  you  want  to  make  it  appear  of  fome  import¬ 
ance.  Be  that  as  it  may,  Piron’s  mifchievous  ingenuity 
was  partly  the  caufe  which  excluded  him  from  the 
French  Academy. — “  I  could  not  (faid  he)  make  thirty- 
nine  people  think  as  I  do,  and  I  could  lefs  think  as 
thirty-nine  do.”  He  called  that  celebrated  lociety  very 
unjuftly  les  invalides  du  bel  efprit ,  “  the  invalids  of  wit 
and  yet  he  often  endeavoured  to  be  one  of  thofe  inva¬ 
lids.  Plis  death  was  haflened  by  a  fall  which  he  got  a 
little  before.  He  died  the  2ift  of  January  1773,  at  the 
age  of  83.  He  had  prepared  for  himfelf  the  following 
epitaph,  in  the  way  of  an  epigram  : 

Ci  git  Piron ,  qui  ne  fut  rien , 

Pas  me  me  academicien . 

u  Here  lies  Piron,  who  was  nothing,  not  even  an  aca¬ 
demician.” 

His  wife  Maria  Therefa  Quenandon,  who  died  in 
1751,  he  defcribes  as  a  fweet  and  moft  agreeable  com¬ 
panion.  They  lived  together  for  feveral  years  ;  and  no 
hufband  ever  dilcharged  his  duty  with  more  fidelity  and 
attention. 

A  colle&ion  of  his  works  appeared  in  1776,  in  7  vols 
8vo,  and  9  vols  i2mo.  The  principal  pieces  are,  The 
School  of  Fathers  ;  a  comedy  acfted  in  1728  under  the 
title  of  Ungrateful  Sons.  Callifthenes  •,  a  tragedy,  the 
fubjeft  of  which  is  taken  from  Juffin.  The  Myfterious 
Lover,  a  comedy.  Guftavus  and  Ferdinand  Cortez,  two 
tragedies  ;  fome  fcenes  of  which  difcover  an  original  ge¬ 
nius,  but  the  verification  neither  pleafes  the  ear  nor  af- 
fe&s  the  heart.  Metromany,  a  comedy.  The  Courfes 
of  Tempe,  an  ingenious  paftoral,  in  which  the  manners 
both  of  the  town  and  country  are  pleafantly  drawn. 
Some  odes,  poems,  fables,  and  epigrams.  In  this  laft: 
kind  of  poetry  he  was  very  fuccefsful,  and  he  may  be 
placed  after  Marot  and  Rouffeau.  There  was  no  occa- 
fion  for  loading  the  public  with  7  vols  of  his  works ;  the 
half  of  that  number  might  have  fufficed.  For,  excepting 
Metromany,  Guftavus,  the  Courfes  of  Tempe,  fome 
odes,  about  20  epigrams,  three  or  four  fables,  and  fome 
epiftles,  the  reft  are  but  indifferent,  and  have  no  claim 
to  any  extraordinary  merit. 

PISA,  a  large  town  of  Tufcany  in  Italy,  fituated  on 
the  river  Arno,  ^2  miles  from  Florence.  It  was  a  fa¬ 
mous  republic,  till  fubdued,  firft  by  the  duke  of  Milan, 


and  then  by  the  Florentines  in  the  year  1406.  Before 
it  loft  its  freedom,  it  is  faid  to  have  contained  near 
150,000  inhabitants,  but  now  it  has  not  above  16,000 
or  1  7,000.  It  was  founded,  we  are  told,  by  the  Pifans 
of  Peloponnefus,  and  afterwards  became  one  of  the  1 2 
municipia  of  Tufcany.  Its  neighbourhood  to  Leghorn, 
which  is  now  the  chief  port  in  the  Mediterranean, 
though  formerly  of  little  or  no  note  for  trade,  has  con¬ 
tributed  greatly  to  the  decay  of  Pifa,  which,  however, 
begins  to  lift  up  its  head  again,  under  the  aufpices  of  the 
preleiit  grand  duke,  who  has  made  it  his  winter  reb¬ 
el  ence.  Between  Pifa  and  Leghorn  is  a  canal  1 6  Ita¬ 
lian  miles  in  length. — Its  territory  is  very  fruitful  j  a- 
bounding  in  corn,  wine,  and  fruit,  and  fine  cattle.  The 
houfes  are  well  built,  and  the  ftreets  even,  broad,  and 
well  paved  j  but  in  many  places  overrun  with  grafs. 
The  univerfity  is  well  endowed,  and  has  able  profeffors, 
but  is  not  in  a  very  fiourilhing  condition.  The  exchange 
is  a  ftately  ftru&ure,  but  little  frequented.  The  grand 
duke’s  galleys  are  built,  and  commonly  Rationed  here. 
This  city  is  alfo  the  principal  refidence  of  the  order  ot 
St  Stephen'  and  the  fee  of  an  archbifhop.  The  cathe¬ 
dral,  a  large  Gothic  pile,  contains  a  great  number  of 
excellent  paintings  and  other  curiofities.  This  church 
is  dedicated  to  St  Mary  ;  is  very  advantageoufiy  fituated 
in  the  middle  of  a  large  piazza,  and  built  out  of  a  great 
heap  of  wrought  marble,  fuch  as  pillars,  pedeftals,  capi¬ 
tals,  cornices,  and  architraves,  part  of  the  fpoils  which 
the  Pifans  took  in  their  eaftern  expeditions,  when  the  re¬ 
public  was  in  a  flourifhing  condition.  The  roof  is  fup- 
ported  by  76  high  marble  pillars  of  different  colours,  and 
finely  gilt.  Both  the  church  and  the  cupola  are  covered 
with  lead.  The  choir  is  painted  by  good  hands,  and 
the  floor  is  mofaic  work.  The  brazen  doors  are  cu- 
rioufty  wrought  with  the  hiftory  of  the  Old  and  New 
Teftament,  by  Bonanno,  an  ancient  ftatuary.  The 
chapel  of  St  Rainerius  is  richly  adorned  with  gilt  me¬ 
tals,  columns  of  porphyry,  and  fine  paintings.  In  the 
middle  of  the  nave  of  the  church  you  fee  two  brazen 
tombs,  raifed  upon  pillars.  The  marble  pulpit  was  car¬ 
ved  by  John  Pifano,  and  the  choir  by  Julian  da  Ma- 
jana.  Joining  thereto  is  the  altar,  over  which  is  prefer- 
ved  a  hollow  globe  or  veffel  of  marble,  wherein  they 
kept  the  facrament  for  the  new  baptized,  according  to 
the  opinion  of  Father  Mabillon.  In  the  fquare  before 
the  church,  you  fee  a  pillar  upon  which  is  the  meafure 
of  the  ancient  Roman  talent.  In  the  fame  fquare  with 
the  dome,  ftands  the  baptiftery,  a  round  fabric  fupported 
by  ftately  pillars,  and  remarkable  for  a  very  extraordi¬ 
nary  echo. 

On  the  north  fide  of  the  cathedral  is  the  bury  in  g- 
place,  called  Campo  Santo ,  being  covered  with  earth 
brought  from  the  Holy  Land.  This  burying-place  is 
inclofed  with  a  broad  portico,  well  painted,  and  paved 
with  grave  ftones.  Here  are  a  great  many  ancient  tombs, 
among  the  reft  that  of  Beatrix,  mother  of  the  countefs 
Mathilda,  with  marble  baffo- relievos,  which  the  Pifans 
brought  from  Greece,  where  you  fee  the  hunt  of  Mele¬ 
ager,  which  afiifted  Nicholas  of  Pifa  in  the  reftoration 
of  fculptiire.  The  walls  of  the  Campo  Santo  are  paint¬ 
ed  by  the  beft  mafters  of  their  times.  Giotto  has  drawn 
fix  hiftorical  pieces  of  Job  ;  and  Andrea  Orgagna  has 
given  a  fine  piece  of  the  laft  judgement.  Under  the 
portico  there  is  a  decree  of  the  city,  ordering  the  inha¬ 
bitants  to  wear  mourning  a  year  for  the  death  of  Csefar., 

Near.' 
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■Near  the  church  you  fee  a  fteeple  iri  the  form  of  a  cylin-  intoxicate  fifti. 
der,  to  which  you  afcend  by  153  fteps  ;  it  inclines  15 
feet  on  one  fide,  which  fome  afcribe  to  art,  but  others 
to  the  finking  of  the  foundation.  Its  inclination  is  fo 
great  that  a  plumb-line  let  fall  from  the  top  touches  the 
ground  at  the  diftance  of  almoft  15  feet  from  the  bot¬ 
tom.  It  was  built  by  John  of  Infpruck  and  Bonanno  of 
Pifa,  in  1 1 74.  Near  this  fteeple  is  a  fine  hofpital,  de¬ 
pendent  on  that  of  St  Maria  Nuova  in  Florence. 

The  fteeple  of  the  church  of  the  Auguftinians  is  alfo 
very  fine,  being  an  o&agon,  adorned  with  pillars,  and 
built  by  Nicholas  of  Pifa.  In  the  great  market-place 
there  is  a  ftatue  of  Plenty,  by  Pierino  da  Vinci.  In  the 
church  of  St  Matthew,  the  painting  of  the  ceiling  by 
the  brothers  Mclani,  natives  of  this  city,  is  an  admired 
performance.  The  church  of  the  knights  of  St  Stephen, 
decorated  with  the  trophies  taken  from  the  Saracens,  is 
all  of  marble,  with  marble  fteps,  and  a  front  adorned 
with  marble  ftatues.  In  the  fquare  there  is  a  ftatue  of 
Cofmo  I.  upon  a  very  fine  pedeftal.  Contiguous  to  the 
church  is  the  convent  or  palace  of  the  knights,  which 
is  worth  feeing,  as  alfo  the  churches  Della  Madonna  and 
Della  Spina ;  the  la  ft  of  which  was  built  by  a  beggar, 
whofe  figure  you  may  fee  on  the  outfide  of  the  wall.  It 
is  pretended  that  one  of  the  thorns  of  the  crown  which 
was  placed  on  our  Saviour’s  head  is  preferved  here.  Be- 
longing  to  the  univerfity  there  is  a  great  number  of  col¬ 
leges,  the  chief  of  which  is  the  Sapienza,  where  the  pro- 
feflors  read  their  public  le&ures  }  next  to  which  are  the 
colleges  Puteano,  Ferdinando,  Ricci,  and  others.  Be- 
fides  the  public  palace,  and  that  of  the  grand  duke, 
there  are  feveral  others  with  marble  fronts,  the  fineft  of 
which  is  that  of  Lanfranchi,  which,  with  the  reft  along 
the  banks  of  the  Arno,  makes  a  very  fine  appearance. 

1  here  is  here  a  good  dock,  where  they  build  the  galleys, 
which  are  conveyed  by  the  Arno  to  Leghorn.  They 
have  a  famous  aqueduft  in  this  town,  confiding  of  5000 
arches,  which  conveys  the  water  from  the  hills  at  five 
miles  diftance.  This  water  is  eftecmed  the  beft  in  Italy, 
and  is  carried  in  fiaftis  to  Florence  and  Leghorn.  The 
neighbouring  country  produces  great  ftore  of  com  and 
wine,  but  the  latter  is  not  much  efteemed.  'They  have 
very  good  butter  in  this  neighbourhood,  which  is  a 
Icarce  commodity  in  Italy.  The  city  for  its  defence  has 
a  moat,  walls,  a  caftle,  fort,  and  citadel ;  the  laft  of 
which  is  a  modern  wrork.  The  Arno  is  of  a  confiderable 
breadth  here,  and  has  three  bridges  over  it,  one  of  them 
of  marble  :  two  leagues  below  the  town  it  falls  into  the 
fea.  Lhe  phyfic-garden  is  very  fpacious,  contains  a 
great  number  of  plants,  and  is  decorated  with  water¬ 
works  :  over  the  door  leading  into  it  are  thefe  words, 

Hie  Argus  fed  non  Briareus  efio  :  i.  e.  u  Employ  the 
eyes  of  Argus,  but  not  the  hands  of  Briareus.  The  air 
is  Laid  to  be  unwholefome  here  in  fummer,  on  account 
of  the  neighbouring  moraffes.  Many  buffaloes  are  bred 
m  the  neighbouring  country,  and  their  flefti  is  common¬ 
ly  eaten.  Between  Pifa  and  Lucca  are  hot  baths.  E. 

Long.  10.  17.  N.  Lat.  43.  43. 

ftatutes,  the  liberty  of 


PISCARY,  in  our  ancient 
fifhing  in  another  man’s  waters. 

PISCES,  in  Aflronormj,  the  12th  fign  or  conftella- 
tion  of  the  zodiac. 

PISCIDIA,  a  genus  of  plants  belonging  to  the  diadel- 
pliia  clafs.  See  Botany  Index . 

PlSCIBIA  Erythrina,  or  Dogwood-tree^  is  employed  to 

3 


p  1  s 

For  this  purpofe,  the  bark  is  pounded  Pifcina, 
fmall,  put  into  bags,  and  foaked  in  fait  water.  The  juice,  ftfifoatus. 
which  is  of  a  red  colour,  makes  the  fifti  ftupid,  fo  that  ">r— 
they  are  eafily  taken. 

PISCINA,  in  antiquity,  a  large  bafon  in  a  public 
place  or  fquare,  where  the  Roman  youth  learned  to 
fwim  :  and  wftiich  was  furrounded  with  a  high  wall,  to 
prevent  filth  from  being  thrown  into  it.-r— This  word  is 
alfo  ufed  for  a  lavatory  among  the  Turks,  placed  in 
the  middle  court  of  a  mofque  or  temple,  where  the 
Muffulmans  w^afli  themfelves  before  they  offer  their 
prayers. 

PISISTRATUS,  an  Athenian  who  early  Bibliothe. 

guifhed  himfelfby  his  valour  in  the  field,  and  by 
addrefs  and  eloquence  at  home.  After  he  had  render- by  ^eraPri~ 
ed  himfelf  the  favourite  of  the  populace  by  his  libera-^' 
lity  and  by  the  intrepidity  with  wThich  he  had  fought 
their  battles,  particularly  near  Salamis,  he  refolved  to 
make  himfelf  mafter  of  his  country.’  Everything  feem- 
ed  favourable  to  his  ambitious  viewTS  5  but  Solon  alone, 
w  ho  was  then  at  the  head  of  affairs,  and  who  had  late¬ 
ly  enforced  his  celebrated  lawTS,  oppofed  him,  and  dif- 
covered  his  duplicity  and  artful  behaviour  before  the 
public  affembly.  Pififtratus  wras  not  diilieartened  by 
the  meafures  of  his  relation  Solon,  but  he  had  recourfe 
to  artifice.  In  returning  from  his  country-houfe,  he 
cut  himfelf  in  various  places  5  and  after  he  had  expofed 
his  mangled  body  to  the  eyes  of  the  populace,  deplo¬ 
red  his  misfortunes,  and  accufed  his  enemies  of  at¬ 
tempts  upon  his  life,  becaufe  he  wras  the  friend  of  the 
people,  the  guardian  of  the  poor,  and  the  reliever  of 
the  opprefled,  he  claimed  a  chofen  body  of  50  men. 
from  the  populace  to  defend  his  pevfon  in  future  from 
the  malevolence  and  the  cruelty  of  his  enemies.  The 
unfufpe&ing  people  unanimoufly  granted  his  requeft, 
though  Solon  oppofed  it  with  all  his  influence ;  and 
Pififtratus  had  no  fooner  received  an  armed  band  on 
whofe  fidelity  and  attachment  he  could  rely,  than  he 
feized  the  citadel  of  Athens,  and  made  himfelf  abfo- 
lute.  The  people  too  late  perceived  their  credulity  7 
yet,  though  the  tyrant  was  popular,  two  of  the  citi¬ 
zens",  Megacles  and  Lycurgus,  confpired  together  a- 
gainft  him,  and  by  their  means  he  wTas  forcibly  eje6l- 
ed  from  the  city.  His  houfe  and  all  his  effects  were 
expofed  to  fale  ;  but  there  was  found  in  Athens  only 
one  man  who  would  buy  them.  The  private  diffen- 
fions  of  the  friends  of  liberty  proved  favourable  to  the 
expelled  tyrant  ;  and  Megacles,  who  wTas jealous  of  Ly- 
curgus,  fecretly  promifed  to  reftore  Pififtratus  to  all  his 
rights  and  privileges  in  Athens,  if  he  w-ould  marry  his 
daughter.  Pififtratus  confented  5  and  by  the  afliftance 
of  his  father-in-law,  he  wras  foon  enabled  to  expel  Ly¬ 
curgus,  and  to  re-eftablifh  himfelf.  By  means  of  a  wo¬ 
man  called  Bhja ,  whofe  fhape  was  tall,  whofe  features 
were  noble  and  commanding,  he  impofed  upon  the 
people,  and  created  himfelf  adherents  even  among  his 
enemies.  Phya  wTas  conducted  through  the  ftreets  of 
the  city,  and  (bowing  herfelf  fubfervient  to  the  arti¬ 
fice  of  Pififtratus,  (he  was  announced  as  Minerva,  the 
goddefs  of  wifdom,  and  the  patronefs  of  Athens,  who 
was  come  down  from  Heaven  to  re-eftablifh  her  favou¬ 
rite  Pififtratus  in  a  power  which  was  fan&ioned  by  the 
will  of  Heaven,  and  favoured  by  the  affeflion  of  the 
people.  In  the  midft  of  his  triumph,  however*  Pifi¬ 
ftratus  found  himfelf  unfupported  j  and  fome  time  after, 

when 
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^PififlrnUis.  when  he  repudiated  the  daughter  of  ^legacies,  he  found 
that  not  only  the  citizens,  but  even  his  very  troops, 
were  alienated  from  him  by  the  influence,  the  intrigues, 
and  the  bribery  of  his  father-in-law.  He  fled  from 
Athens  where  he  no  longer  could  maintain  his  power, 
and  retired  to  Euboea.  Eleven  years  after  he  was 
drawn  from  his  obfeure  retreat,  by  means  of  his  foil 
Hippias,  and  he  was  a  third  time  received  by  the 
.people  of  Athens  as  their  matter  and  fovereign.  Upon 
this 'he  facrificed  to  his  refentment  the  friends  of  Me- 
gacles,  but  he  did  not  lofe  fight  of  the  public  good,  and 
while  he  fought  the  aggrandizement  of  his  family,  he  did 
not  neglect  the  dignity  and  the  honour  of  the  Athenian 
name.  He  died  about  528  years  before  the  Chriitian 
era,  after  he  had  enjoyed  the  fovereign  power  at  Athens 
for  33  years,  and  he  was  fucceeded  by  his  fon  Hippar¬ 
chus.  Pififtratus  claims  our  admiration  for  his  jufiice, 
his  liberality,  and  his  moderation.  If  he  was  dreaded 
and  detefted  as  a  tyrant,  the  Athenians  loved  and  refpedl- 
ed  his  private  virtues  and  his  patriotifm  as  a  fellow- 
citizen  :  and  the  opprobrium  which  generally  falls  on 
his  head  may  be  attributed  not  to  the  feverity  of  his 
adminill ration,  but  to  the  republican  principles  of  the 
Athenians,  who  hated  and  exclaimed  againlt  the  mo¬ 
deration  and  equity  of  the  mil  dell  fovereign,  while 
they  flattered  the  pride  and  gratified  the  guilty  defires 
of  the  mofl  tyrannical  of  their  fellow  fubje&s.  Pifi¬ 
ftratus  often  refufed  to  punifli  the  infolence  of  his  ene¬ 
mies  j  and  when  he  had  one  day  been  virulently  accu- 
fed  of  murder,  rather  than  inflict  immediate  punifh- 
ment  upon  the  man  who  had  criminated  him,  he  went 
to  the  areopagus,  and  there  convinced  the  Athenians 
that  the  accufations  of  his  enemies  were  groundlefs, 
and  that  his  life  was  irreproachable.  It  is  to  his  la¬ 
bours  that  we  are  indebted  for  the  prefervation  of  the 
poems  of  Homer ;  and  he  was  the  firfl,  according  to 
Cicero,  who  introduced  them  at  Athens  in  the  order 
in  which  they  now  ftand.  He  alfo  eftablifhed  a  public 
library  at  Athens ;  and  the  valuable  books  which  he 
had  diligently  colle&ed  were  carried  into  Perfia  when 
Xerxes  made  himfelf  mafter  of  the  capital  of  Attica. 
Hipparchus  and  Hippias  the  fons  of  Pififtratus,  who 
had  received  the  name  of  Pijijlratidce ,  rendered  them¬ 
selves  as  illuftrious  as  their  father  \  but  the  flames  of  li¬ 
berty  were  too  powerful  to  be  extinguifhed.  The  Pi- 
fiftratidae  governed  with  great  moderation,  but  the 
name  of  tyrant  or  fovereign  w^as  infupportable  to  the 
Athenians.  Two  of  the  mofl  refpe&able  of  the  citi¬ 
zens,  called  Harmodius  and  AriJIogiton.  confpired  againfl 
them,  and  Plipparchus  was  difpatched  in  a  public  af- 
fembly.  This  murder  was  not,  however,  attended 
with  any  advantages  \  and  though  the  two  leaders  of 
the  confpiracy,  who  have  been  celebrated  through  eve¬ 
ry  age  for  their  patriotifm,  were  fupported  by  the 
people,  yet  Hippias  quelled  the  tumult  by  his  uncom¬ 
mon  firmnefs  and  prudence,  and  for  a  while  preferved 
that  peace  in  Athens  which  his  father  had  often  been 
unable  to  command.  This  was  not  long  to  continue. 
Hippias  was  at  laft  expelled  by  the  united  efforts  of 
the  Athenians  and  of  their  allies,  and  he  left  Attica, 
when  he  found  himfelf  unable  to  maintain  his  powder 
and  independence.  The  reft  of  the  family  of  Pififtra¬ 
tus  followed  him  in  his  banifhment  \  and  after  they  had 
refufed  to  accept  the  liberal  offers  of  the  princes  of 
Theffaly,  and  the  king  of  Macedonia,  who  wifhed  them ... 
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to  fettle  in  their  refpe&ive  territories,  the  Pififtratidge  Pififtratus 
retired  to  Sigaeum,  which  their  father  had  in  the  fum-  |1 
mit  of  his  power  conquered  and  bequeathed  to  his ,  Plfo‘  » 
poflerity.  After  the  banifhment  of  the  Pififtratid^e,  v 
the  Athenians  became  more  than  commonly  jealous  of 
their  liberty,  and  often  facrificed  the  moil  powerful  of 
their  citizens,  apprehenfive  of  the  influence  which  po¬ 
pularity  and  a  well-dire£led  liberality  might  gain  among 
a  fickle  and  unfettled  populace.  The  Pififtratidse  were 
baniflied  from  Athens  about  18  years  after  the  death  of 
Pififtratus. 

PISMIRES,  or  Ants,  are  a  kind  of  infers  very 
common  in  Africa  \  of  which  there  is  fo  great  a  variety, 
and  fuch  innumerable  fwarms,  that  they  deftroy  not  on¬ 
ly  the  fruits  of  the  ground  but  fometimes  even  men  and 
beafts  in  fo  little  time  as  one  fingle  night j  and  would, 
without  all  doubt,  prove  more  fatally  deftru£live  to  the 
inhabitants,  were  they  not  fo  happily  deftroyed  by  a 
proportionable  number  of  monkeys  and  other  animals, 
who  greedily  devour  them.  The  far  greater  part  of  the 
vaft  continent  of  Africa  is  affixed  with  thefe  and  fome 
other  grievous  plagues,  and  particularly  with  the  horrid 
vifitation  of  locufts,  which  feldom  fail  a  year  of  laying 
wafte  fome  of  the  provinces. 

PISO,  Lucius  Calpurnius,  furnamed  Frugi  on  ac¬ 
count  of  his  frugality,  was  defeended  of  the  illuftrious 
family  of  the  Pifos,  which  gave  fo  many  great  men  to 
the  Roman  republic.  He  wTas  tribune  of  the  people  in 
the  year  149  before  Chrift,  and  afterwards  conful. 

During  his  tribunefliip,  he  published  a  law^  againfl:  the 
crime  of  concuflion  or  extortion,  intitled  Lex  Calpurnia 
depecumis  repetundis .  He  happily  ended  the  war  in 
Sicily.  .  To  reward  the  fervices  of  one  of  his  fons,  who 
had  diftinguifhed  himfelf  in  that  expedition,  he  left  him 
by  his  will  a  golden  crown,  weighing  20  pounds.  Pifo 
joined  to  the  qualities  of  a  good  citizen  the  talents  of  a 
lawyer,  an  orator,  and  hiftorian. 

Piso,  Cams  Calpurnius ,  a  Roman  conful  in  the 
year  67  before  Chrift,  was  author  of  the  law  which 
forbade  canvaffing  for  public  offices,  intitled  Lex  CaL 
premia  de  ambitu .  He  difplayed  all  the  firmnefs  worthy 
of  a  conful  in  one  of  the  molt  ftormy  periods  of  the 
republic.  Ihe  Roman  people,  deceived  by  the  flat¬ 
tery  of  Marcus  Palicanus,  a  turbulent  and  feditious  fel¬ 
low,  were  on  the  eve  of  loading  themfelves,  with  the 
greateft  difgrace,  by  putting  the  fupreme  authority  in¬ 
to  the  hands  of  this  man,  who  deferved  punifhraent 
rather  than  honours.  The  tribunes  of  the  people,  by 
their  harangues,  inflamed  the  blind  fury  of  the  multi¬ 
tude,  already  fufficiently  mutinous  of  themfelves.  In 
this  filiation,  Pifo  mounted  the  roflrum,  and  being 
afked  if  he  would  declare  Palicanus  conful,  in  cafe  the 
fuffrnges  of  the  people  fhould  concur  in  the  nomina¬ 
tion,  he  inftantly  replied,  that  “  he  did  not  think  the 
republic  was  yet  involved  in  fuch  darknefs  and  defpair 
as  to  be  capable  of  committing  fo  infamous  an  a&ion.” 

Being  afterwards  ftrongly  and  repeatedly  called  upon 
to  fay,  “  what  he  would  do,  if  the  thing  fhould  hap¬ 
pen  ?”  his  anfwer  was,  “  No,  I  would  not  name  him.” 

By  this  firm  and  laconic  anfwer  he  deprived  Palicanus 
of  the  dignity  to  which  he  afpired.  Pifo,  according  to  • 

Cicero,  was  not  poffeffed  of  a  quick  conception,  but 
he  thought  maturely,  and  with  judgment,  and,  by  a  pro¬ 
per  firmnefs,  he  appeared  to  be  an  abler  man  than  he 
really  was. 


Piso, 
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Tijo,  Piso,  Cneius  Calpurnius ,  was  conful  in  the  reign  of 
Auguftus,  and  governor  of  Syria  under  Tiberius, 
i  ,  whofe  confidant  he  was.  It  is  faid,  that  by  the  order 

of  this  emperor  he  caufed  Germanicus  to  be  poifoned. 
Being  accufed  of  that  crime,  and  feeing  himfelf  aban¬ 
doned  by  every  body,  he  laid  violent  hands  on  himfelf 
in  the  20th  year  of  our  Lord.  He  was  a  man  of  infup- 
portable  pride  and  exceflive  violence.  Some  inftances 
of  his  wicked  cruelty  have  been  handed  down  to  us. 
Having  given  orders  in  the  heat  of  his  paffion  to  con¬ 
duct  to  puniffiment  a  foldier,  as  guilty  of  the  death  of 
one  of  his  companions,  becaufe  he  had  gone  out  of  the 
camp  with  him  and  returned  without  him,  no  prayers  or 
intreaty  could  prevail  with  Pifo  to  fufpend  the  execution 
of  this  fentence  until  the  affair  fhould  be  properly  in- 
veftigated.  The  foldier  was  led  without  the  entrench¬ 
ments,  and  had  already  prefented  his  head  to  receive 
the  fatal  ftroke,  when  his  companion  whom  he  was 
accufed  of  having  killed  made  his  appearance  again. 
Whereupon  the  centurion,  whofe  office  it  was  to  fee 
the  fentence  executed,  ordered  the  executioner  to  put 
up  his  fwordinto  the  fcabbard.  Thofe  two  companions, 
after  embracing  each  other,  are  conduced  to  Pifo, 
amidft  the  acclamations  of  the  whole  army,  and  a  pro¬ 
digious  crowd  of  people.  Pifo,  foaming  with  rage, 
afcends  his  tribune,  and  pronounces  the  fame  fentence 
of  death  againft  the  whole  three,  without  excepting  the 
centurion  who  had  brought  back  the  condemned  fol¬ 
dier,  in  thefe  terms:  u  You  I  order  to  be  put  to  death 
becaufe  you  have  been  already  condemned  :  you,  be¬ 
caufe  you  have  been  the  caufe  of  the  condemnation 
of  your  comrade  ;  and  you,  becaufe  having  got  orders 
to  put  that  foldier  to  death,  you  have  not  obeyed  your 
prince.” 

PISSASPHALTUM,  or  Asphaltum,  Earth- 
pitch  5  a  fluid,  opaque,  mineral  body,  of  a  thick  con¬ 
fidence,  flrong  fmell,  readily  inflammable,  but  leaving 
a  refid uum  of  greyifh  affies  after  burning.  It  arifes  out 
of  the  cracks  of  the  rocks,  in  feveral  places  in  the  ifland 
of  Sumatra,  and  fome  other  places  in  the  Eaft  Indies, 
where  it  is  much  efteemed  in  paralytic  diforders.  There 
is  a  remarkable  mine  of  it  in  the  ifland  of  Bua,  (fee 
Bua),  of  which  the  following  curious  defcription  is  gi¬ 
ven  us  by  the  Abbe  Fortis.  “  The  ifland  is  divided  in¬ 
to  two  promontories  between  the  north  and  weft.  Crof- 
fing  over  the  top  of  the  latter,  which  is  not  half  a  mile 
broad,  and  descending  in  a  right  line  towards  the  fea, 
one  is  conduced  to  a  hole  well  known  to  the  inhabi¬ 
tants.  This  hole  extends  not  much  above  1 2  feet,  and 
from  its  bottom  above  25  feet  perpendicular,  arife  the 


marble  first  a  which  fuftain  the  irregular  mafifes  that  fur- 
round  the  top  of  the  mountain. 

This  piflafphaltum  is  of  themoft  perfedl  quality,  black 
and  fhining,  very  pure,  odorous,  and  cohefive  \  and  it 
comes  out  almoft  liquid,  but  hardens  in  large  drops 
when  the  fun  fets.  On  breaking  many  of  thefe  drops  on 
the  fpot,  I  found  that  almoft  every  one  of  them  had  an 
inner  cavity  full  of  very  clear  water. 

u  The  greateft  breadth  of  the  tears  that  I  faw  was 
two  inches,  and  the  common  breadth  is  half  an  inch. 
The  chinks  and  fiflures  of  the  marble,  from  whence  this 
bituminous  pitch  tranfudes,  are  not  more  than  the  thick- 
nefs  of  a  thread  \  and  for  the  moft  part  are  fo  imper¬ 
ceptible,  that  were  it  not  for  the  pitch  itfelf,  whereby 
they  are  blackened,  they  cculd  not  by  any  means  be 
diftinguiffied  by  the  naked  eye.  To  the  narrownefs  of 
thefe  paflages  is,  no  doubt,  in  part  owing  the  fmall  quan¬ 
tity  of  piflafphaltum  that  tranfpires.” 

After  fome  ccnje&ures  about  the  origin  of  this  mine, 
our  author  proceeds  to  inform  us  that  the  piflafphaltum 
of  Bua  is  correfpondent  to  that  foffilprodu£lion  which  by 
Haflelquift,  in  his  Travels,  is  called  mumia  miner  ale,  and 
mumia  nativa  Perjiana  by  Kempfer,  which  the  Egyp¬ 
tians  made  ufe  of  to  embalm  their  kings  (a).  It  is 
found  in  a  cave  of  Mount  Caucafus,  which  is  kept  (hut, 
and  carefully  guarded  by  order  of  the  king  of  Perfia.  One 
of  the  qualities  affigned  by  M.  Linnaeus  to  the  fineft  bitu¬ 
men  is  to  fmoke  when  laid  on  the  fire,  as  ours  does, 
emitting  a  fmell  of  pitch  not  difagreeable.  He  believes 
it  would  be  very  good  for  wounds,  as  the  oriental  mumia 
is,  and  like  the  pitch  of  Caftro,  which  is  frequently  ufed 
by  the  Roman  chirurgeons  for  fradlures,  contufions,  and 
in  many  external  applications.  See  Asphaltum,  Mi¬ 
neralogy  Index . 

PISSEL/EUM  indicum,  Barbadoes  Tar ;  a  mine¬ 
ral  fluid  of  the  nature  of  the  thicker  bitumens,  and  of  all 
others  the  moft  approaching,  in  appearance,  colour,  and 
confiftence,  to  the  true  piflafphaltum,  but  differing  from 
it  in  other  refpe£ls.  It  is  very  frequent  in  many  parts 
of  America,  where  it  is  found  trickling  down  the  fides 
of  mountains  in  large  quantities,  and  fometimes  floating 
on  the  furface  of  the  waters.  It  has  been  greatly  re¬ 
commended  internally  in  coughs  and  other  diforders  of 
the  breaft  and  lungs. 

PISTACIA,  Turpentine-tree,  Piflachia  nut  and 
Majlick-tree ;  a  genus  of  plants  belonging  to  the  dio- 
ecia  clafs.  The  moft  remarkable  fpecies/  are,  l.  The 
terebinthus,  or  piflachia- tree,  which  grows  naturally  in 
Arabia,  Perfia,  and  Syria,  whence  the  nuts  are  annually- 
brought  to  Europe.  In  thofe  countries  it  grows  to  the 

height 
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.  (a)  “  Mumiahi,  or  native  Perfian  mummy.  It  proceeds  from  a  hard  rock  in  very  fmall  quantity.  It  is  a  bi¬ 
tuminous  juice,  that  tranfudes  from  the  ftony  fuperficies  of  the  hill,  refembling  in  appearance  coarfe  ffioema- 
kers  wax,  as  well  in  its  colour  as  in  its  denfity  and  dudlility.  While  adherent  to  the  rock  it  is  lefs  folk!,  but 
is  formed  by  the  warmth  of  the  hands.  It  is  eafily  united  with  oil,  but  repels  water  ;  it  is  quite  void  of  fmell, 
and  very  like  in  fubftance  to  the  Egyptian  mummy.  When  laid  on  burning  coals,  it  has  the  fmell  of  fulphur 
tempered  a  little  with  that  of  naphtha,  not  difagreeable.  There  are  two  kinds  of  this  mummy  ;  the  one  is  va¬ 
luable  for  its  fcarcity  and  great  activity.  The  native  place  of  the  beft  mummy  is  far  from  the  accefs  of  men,  from 
habitations,  and  from  fprings  of  water,  in  the  province  of  Daraab.  It  is  found  in  a  narrow  cave,  not  above  two 

fathoms  deep,  cut  like  a  well  out  of  the  mafs,  at  the  foot  of  the  rugged  mountain  Caucafus.” - Kempfer .  Aman . 

Perf  - 

This  defcription  agrees  perfe&ly  with  the  piflafphaltum  or  foffil  mummy  of  Bua,  differing  only  in  the  privation 
qf  fn  ell,  which  it  is  difficult  to  imagine  is  totally  wanting  in  the  Perfian  mummy. 
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Piftachia.  height  of  25  or  30  feet:  the  bark  of  the  item  and  old  fcribed  by  way  of  re  flora  lives,  eaten  in  fmall  quantity, 

branches  is  of  a  dark  ruflet  colour,  but  that  of  the  young  to  people  emaciated  by  long  illnefs. 

branches  is  of  a  light  brown.  Thefe  are  garniftied  with  PISTIL,  among  botanifts,  the  little  upright  co- 
winged  leaves,  compofed  fometimes  of  two,  at  other  lumn  which  is  generally  found  in  the  centre  of  every 
times  of  three,  pair  of  lobes,  terminated  by  an  odd  one  :  flower.  According  to  the  Linnaean  fyftem,  it  is  the 
thefe  lobes  approach  towards  an  oval  fliape,  and  their  female  part  of  generation,  whofe  office  is  to  receive  and 
edges'1  are  turned  backward j  and  thefe,  when  bruifed,  fecrete  the  pollen,  and  produce  the  fruit.  It  conlifts  of 
emit  a  fmell  fimilar  to  that  of  the  fhell  of  the  nut.  three  parts,  viz.  germen,  ftylus,  and  itigma.  See  Bo- 
Some  of  thefe  trees  produce  male  and  others  female  TANY  Index . 

flowers,  and  fome  have  both  male  and  female  on  the  PISTOIA  is  a  city  of  Italy,  in  the  duchy  of  Tuf- 

fame  tree.  The  male  flowers  come  out  from  the  fides  cany,  fituaied  on  the  river  Stella,  in  a  beautiful  plaiu 

of  the  branches  in  loofe  bunches  or  catkins.  They  have  near  the  foot  of  the  Apennine  mountains.  By  Pliny 
no  petals,  but  five  fmall  (lamina  crowned  by  large  four-  it  is  called  Piflorium ,  and  is  laid  to  have  been  once  a 
cornered  fummits  filled  with  farina  \  and  when  this  is  Roman  colony.  At  prefent  it  is  a  bilhop’s  fee,  fuffra- 

difeharged,  the  flowers  fall  off.  The  female  flowers  gan  of  Florence.  The  flreets  are  broad  and  regular, 

come  out  in  clutters  from  the  fides  of  the  branches  :  the  houfes  tolerably  well  built,  but  poorly  inhabited 
they  have  no  petals,  but  a  large  oval  germen  fupport-  for  want  of  trade.  Formerly  it  was  an  independent  re- 
ing  three  reflexed  flyles,  and  are  fucceeded  by  oval  public,  but  fince  it  was  fubdued  by  the  Florentines  in 
nuts!  2.  The  lentifeus,  or  common  maftich  tree,  grows  1200,  it  has  been  in  a  declining  condition.  The  ca¬ 
l' aturally  in  Portugal,  Spain,  and  Italy.  Being  an  thedral  has  a  very  handfome  cupola,  and  a  magnificent 
-evergreen,  it  has  been  preferved  in  this  country  in  or-  ftaircafe  to  afeend  to  it.  In  the  chapel  dedicated  to  St 
der  to  adorn  the  green-houfes.  In  the  countries  where  James,  where  his  relics  are  preferved,  the  walls  are  al- 
it  is  a  native,  it  rifes  to  the  height  of  18  or  20  feet,  mod  covered  with  plates  of  hlver.  Here  are  four  mar- 
covered  with  a  grey  bark  on  the  Hem  ;  but  the  bran-  ble  flatues  of  very  good  workmanfliip.  The  marble  pul- 
ches,  which  are  very  numerous,  are  covered  with  a  red-  pit,  the  baflo-  relievos,  the  veffel  that  holds  the  holy  wa- 
difli  brown  bark,  and  are  garniffied  with  winged  leaves,  ter,  and  the  fquare  iteeple,  are  the  work  of  John  Pifano. 
compofed  of  three  or  four  pair  of  fmall  fpear-fhaped  The  Jefuits  have  a  very  fine  college,  and  the  Francif- 
lobes,  without  an  odd  one  at  the  end.  3.  The  orienta-  cans,  Dominicans,  and  Auguflinians,  good  churches, 
lis,  or  true  maftich  tree  of  the  Levant,  from  which  the  In  the  church  of  Madonna  dell’  Umilta  there  are  two 

maftich  is  gathered,  has  been  confounded  by  mod  bota-  flatues,  one  of  Leo  X.  and  the  other  of  Clement  VII. 

ideal  writers  with  the  lentifeus,  or  common  maftich  tree,  The  public  palace,  fituated  in  a  large  fquare,  is  a  hand- 
above  defcribed,  though  there  are  confiderable  differ-  fome  building  •,  feveral  of  the  nobility  have  alfo  very 
ences  between  them.  The  bark  of  the  tree  is  brown  \  good  houfes.  In  the  neighbouring  mountains,  called  by 
the  leaves  are  compofed  of  tw7o  or  three  pair  of  fpear-  the  name  of  Piftora,  there  are  many  large  villages,  the 
fliaped  lobes,  terminated  by  an  odd  one  :  the  outer  lobes  chief  of  which  is  that  of  S.  Marcello,  belonging  to  the 
nre  the  larged  }  the  others  gradually  diminidi,  the  in-  family  of  Cartoli.  Thefe  mountains  are  a  part  of  the 
nermofl  being  the  lead.  Thefe  turn  of  a  brownifh  co-  Apennines,  and  border  on  the.  territory  of  Bologna  and 
lour  towards  the  autumn,  when  the  plants  are  expofed  the  county  of  Vernio  j  higher  up  is  the  fource  of  the  ri- 
to  the  open  air  ;  but  if  they  are  under  glaffes,  they  keep  ver  Renor  The  country  about  Pifloia,  efpecially  to- 
green.  The  leaves  continue  all  the  year,  but  are  not  fo  wards  Florence,  is  exceeding  fertile  and  delightful,  co¬ 
thick  as  thole  of  the  common  fort,  nor  are  the  plants  f©  vered  with  all  forts  of  fruits,  corn,  wine,  &c.  and  con- 
hardy.  ^  taining  a  vaft  number  of  little  towms,  wealthy  villages, 

Culture.  The  fird  fpecies  is  propagated  by  its  nuts  ,  and  country  feats,  fo  as  to  be  reckoned  the  riched  and 
which  fliould  be  planted  in  pots  filled  with  light  kitchen-  mod  beautiful  in  all  Tufcany.  It  is  about  20  miles  N. 
garden  earth,  and  plunged  into  a  moderate  hot  bed  to  W.  of  Florence,  and  30  N.  E.  of  Pifa/E.  Long.  1 1.  29. 
bring  up  the  plants :  when  thefe  appear,  they  fliould  N.  Lat.  43.  55. 

have  a  large  ftiare  of  air  admitted  to  them,  and  by  de-  PISTOL,  the  {mailed  piece  of  fire-arms,  borne  at  the 
grees  they  fliould  be  expofed  to  the  open  air,  which  at  faddle-bow,  on  the  girdle,  and  in  the  pocket, 

lad  they  will  bear  in  all  feasons,  though  not  without  PISTOLE,  a  gold  coin,  ftruck  in  Spain  and  in  fe- 
great  danger  of  being  deftroyed  in  fevere  winters.  The  veral  parts  of  Italy,  Switzerland,  &c. — The  piflole  has 
fecond  fort  is  commonly  propagated  by  laying  down  the  its  augmentations  and  diminutions,  which  are  quadruple 
branches,  though  it  may  alfo  be  raifed  from  the  feed  in  piftoles,  double  piftoles,  and  half  piftoles.  See  MONET- 
the  manner  already  di reeled  for  the  piftachia-nut  tree  :  Table. 

and  in  this  manner  alfo  may  the  true  maflich-tree  be  rai-  PISTON,  in  pump-work,  is  a  fhort  cylinder  of  me- 
fed.  But  this  being  more  tender  than  any  of  the  other  tal  or  other  folid  fubflance,  fitted  exactly  to  the  cavity 
forts,  requires  to  be  conftantly  fheltered  in  winter,  and  of  the  barrel  or  body  of  the  pump.  See  Hydrqdyna- 
to  have  a  warm  fituation  in  dimmer.  MICS. 

Pidachia  nuts  are  moderately  large,  containing  a  ker-  PISUM,  Pease  ;  a  genus  of  plants  belonging  to  the 
nel  of  a  pale  greenilh  colour,  covered  with  a  reddifh  lkim  diadelphia  clafs.  See  Botany  Index.  The  fpecies  are, 
They  have  a  pleafant,  fweet,  undluous  tafte,  refembling  1.  Thefativum,  or  greater  garden-pea,  whofe  lower  fti- 
tliat  of  almonds  \  and  they  abound  with  a  fweet  and  pulce  are  roundifli,  indented,  with  taper  foot-dalks,  and 
well- tailed  oil,  which  they  yield  in  great  abundance  on  many  flowers  on  a  foot-ftalk.  2.  The  humile,  or  dwarf 
being  preffed  after  bruifing  them  :  they  are  reckoned  pea,  with  an  ere61  branching  dalk,  and  leaves  having 
amongft  the  analeptics,  and  are  wholefome  and  nutri-  two  pair  of  round  lobes.  3.  The  umbellatum,  rofe  dr 
live,  and  are  by  fome  edeemed  very  proper  to  be  pre-  crown-pea,  with  four  pointed  acute  di-puli,  ’and  Toot-* 
Vol.  XVI.  Part  IL  4D  flalks 


PIS  [  578  ]  PIS 


Plfucn.  ftalks  bearing  many  flowers,  which  terminate  the  ftalks. 
^  maritimum,  or  fea-pea,  with  foot-flalks  which 
are  plain  on  their  upper  fide,  an  angular  (talk,  arrow- 
pointed  ftipulae,  and  foot-flalks  bearing  many  flowers. 
5.  The  Americanum,  commonly  called  Cape-Horn  pea , 
with  an  angular  trailing  {talk,  whofe  lower  leaves  are 
fpear-fhaped,  fharply  indented,  and  thofe  at  the  top  ar¬ 
row-pointed.  &.  The  ochrus,  with  membranaceous 
♦  running  foot-flalks,  having  two  leaves  and  one  flower 
upon  a  foot-flalk. 

There  is  a  great  variety  of  garden-peafe  now  cultiva¬ 
ted  in  Britain,  which  are  diftinguifhed  by  gardeners 
and  feedfmen,  and  have  their  different  titles ;  but  as 
great  part  of  thefe  have  been  feminal  variations,  fo  if 
they  are  not  very  carefully  managed,  by  taking  awray 
all  thofe  plants  which  have  a  tendency  to  alter  before 
the  feeds  are  formed,  they  will  degenerate  into  their 
original  ftate  :  therefore  all  thofe  perfons  who  are  cu¬ 
rious  in  the  choice  of  their  feeds,  look  carefully  over 
thofe  which  they  defign  for  feeds  at  the  time  when  they 
begin  to  flower,  and  draw  out  all  the  plants  which  they 
diftike  from  the  other.  This  is  what  they  call  roguing 
their  peafe ;  meaning  hereby  the  taking  out  all  the  bad 
plants  from  the  good,  that  the  farina  of  the  former  may 
not  impregnate ,  the  latter  \  to  prevent  which,  they  al¬ 
ways  do  it  before  the  flowers  open.  By  thus  diligently 
drawing  out  the  bad,  referving  thofe  which  come  ear- 
lied  to  flower,  they  have  greatly  improved  their  peafe 
of  late  years,  and  are  conftantly  endeavouring  to  get 
forwarder  varieties ;  fo  that  it  would  be  to  little  pur- 
pofe  in  this  place  to  attempt  giving  a  particular  account 
of  all  the  varieties  now  cultivated :  we  {hall  therefore 
only  mention  the  names  by  which  they  are  commonly 
known,  placing  them  according  to  their  time  of  coming 
to  the  table,  or  gathering  for  ufe. 


fuflaining  two  oblong  lobes.  The  flowers  are  of  a  pale 
yellow  colour,  fliapcd  like  thofe  of  the  other  fort  of" 
pea,  but  are  fmall,  each  foot-flalk  fuflaining  one 
flower  5  thefe  are  fucceeded  by#pods  about  two  inches 
long,  containing  five  or  fix  roundifli  feeds,  which  are  a 
little  compreffed  on  their  fides.  Thefe  are  by  fomo 
perfons  eaten  green  ;  but  unlefs  they  are  gathered  very 
young,  they  are  coarfe,  and  at  beft  not  fo  good  as  the 
common  pea.  It  may  be  fown  and  managed  in  the 
fame  way  as  the  garden  pea. 

For  an  account  of  the  method  of  cultivating  the  feve- 
ral  forts  of  garden  peafe,  fo  as  to  continue  them  through¬ 
out  the  feafon,  fee  Gardening. 

The  gray  and  other  large  winter  peafe  are  feldoin 
cultivated  in  gardens,  becaufe  they  require  a  great  deal 
of  room  ;  they  are  therefore  ufually  fown  in  fields.  For 
the  proper  method  of  managing  them,  fee  Agricul¬ 
ture. 

In  the  Mufeum  Rujlicum ,  vol.  i.  p.  109.  we  find  the 
following  method  of  preparing  peafe  for  hog-mea% 
which  we  (hall  give  in  the  words  of  the  ingenious  far¬ 
mer  who  communicated  it. 

“  A  few  years  ago  (fays  he),  I  had  a  plentiful  crop 
of  peafe  on  a  ten  acre  piece,  which  lies  near  my  houfe  : 
when  they  were  full  podded  and  nearly  ripe,  I  had 
them  hooked  in  the  ufual  manner  ;  but  before  I  could 
get  them  in,  there  came  a  heavy  (bower  of  rain  which 
wetted  them  through  and  through  j  and  the  dull  heavy 
weather,  with  frequent  (bowers  which  followed,  pre¬ 
vented  their  drying  for  a  confiderable  time. 

“  1  caufed  the  wads  to  be  from  time  to  time  turned, 
to  prevent  the  haulm  from  rotting ;  and  at  length  a  few 
days  funfhine  dried  them  enough  to  be  inned  ;  for  as 
they  lay  hollow,  the  wind  was  greatly  afliftant  to  the 
operation. 


The  golden  hotfpur. 
The  Charltqn. 

The  Reading  hotfpur. 
Mailer’s  hotfpur. 
Effex  hotfpur. 

The  dwarf  pea. 

The  fugar  pea. 
Spanifh  Morotto. 


Nonpareil. 

Sugar  dwarf. 

Sickle  pea. 

Marrowfat. 

Rofe  or  crown  pea. 
Rouncival  pea. 

Gray  pea. 

Pig  pea  y  with  fome  others. 


The  Englilh  fea-pea  is  found  wild  upon  the  (hore  in 
Suffex  and  feveral  other  counties  in  England,  and  is 
undoubtedly  a  different  fpecies  from  the  common  pea. 

The  fifth  fpecies  hath  a  biennial  root,  which  conti¬ 
nues  two  years.  This  was  brought  from  Cape  Horn  by 
Lord  Anfon’s  cook,  when  he  paffed  that  cape,  where 
thefe  peafe  were  a  great  relief  to  the  failors.  It  is  kept 
here  as  a  curiofity,  but  the  peafe  are  not  fo  good  for 
eating  as  the  word  fort  now  cultivated  in  Britain.  It 
is  a  low  trailing  plant  •,  the  leaves  have  two  lobes  on 
each  foot-flalk  :  thofe  below  are  fpear-fliaped,  and 
(harply  indented  on  their  edges  ;  but  the  upper  leaves 
are  fmall,  and  arrow-pointed.  The  flowers  are  blue, 
each  foot*flalk  fuflaining  four  or  five  flowers  5  the  pods 
are  taper,  near  three  inches  long  ;  and  the  feeds  are 
round,  about  the  fize  of  tares. 

The  fixth  fort  is  annual.  This  grows  naturally 
among  the  corn  in  Sicily  and  fome  parts  of  Italy,  but 
is  here  preferved  in  botanic  gardens  for  the  fake  of  va¬ 
riety.  It  hath  an  angular  flalk,  rifmg  near  three  feet 
fcigh^  the  leaves  Hand  upon  winged  foot-flalks,  each 


“  Before  I  got  them  in,  on  examining  fome  of  the 
pods,  I  found  that  the  peafe  were  all  fprouted  to  a 
confiderable  length  :  this  was  what  I  had  expe&ed,  as 
I  gave  my  crop  over  for  loft,  till  after  a  little  recol¬ 
lection,  as  the  weather  dill  continued  fine,  I  determin¬ 
ed  to  threfli  them  in  the  field. 

14  This  w'as  accordingly  done  ;  and  the  corn,  after 
it  was  call;  and  riddled  to  feparate  it  from  the  rubbifti, 
was  dried  on  my  malt  kiln. 

“  When  this  operation  was  over,  I  began  to  refleCl 
in  what  manner  I  lbould  difpofe  of  my  peafe,  being 
fen  Able  that  they  could  not  be  proper  for  feed,  and 
(landing  no  chance  of  difpofing  of  them  to  any  advan¬ 
tage  in  the  market. 

“  At  length,  as  it  was  then  a  time  of  war,  and  of 
courfe  there  was  a  great  demand  for  pork  for  the  ufe 
of  the  navy,  I  determined  to  buy  a  confiderable  num¬ 
ber  of  lean  hogs,  that  I  might  by  their  means  confume 
this  crop  on  my  own  premifes,  and  in  that  manner  make 
the  mod  of  it. 

“  My  expe&ations  were  more  than  anfwered  ;  for  I 
found,  by  repeated  experience,  that  three  bu fuels  of 
the  peafe  I  have  mentioned  went  nearly  as  far  in  fat¬ 
tening  the  hogs  I  bought  as  four  buthels  got  in  dry 
and  hard  in  the  manner  ufually  praClifed. 

“  This  difcovery  I  made  feveral  years  ago,  and  it 
has  turned  out  to  my  advantage  5  for  fince  that  time 
I  have  been  quite  indifferent  as  to  the  weather  in 
which  my  peafe  are  hooked,  being  rather  better  pleaf- 
ed,  as  far  as  relates  to  them,  with  wet  than  dry  wea¬ 
ther) 
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Pifum  tlidr ;  but  If  the  weather  happens  to  be  dry  at  the 
Pitcaime  l*me  are  ^Pe’  ^  always  caufe  as  many  as  I  want 
for  feeding  my  hags,  which  are  not  a  few  in  a  year, 
to  be  regularly  malted  in  the  fame  manner  nearly  as 
my  barley  :  this  management  has  of  late  fucceeded 
very  well  with  me,  and  I  therefore  intend  to  conti¬ 
nue  it. 

“  Befides  feeding  my  hogs  with  thefe  malted  peafe, 
I  have  often  given  them  to  my  horfes,  with  which  they 
agree  very  well,  and  are  heartening  food. 

“  Turkeys  will  fatten  apace  on  them  alfo,  and  be 
fine  meat. 

“  I  have  applied  my  malted  peafe  to  many  other 
ufes,  which  I  have  not  at  prefent  time  to  enumerate  : 
but  were  they  only  ufed  for  feeding  hogs  and  horfes, 
it  is  dill  worth  while  to  prepare  fome  in  this  manner 
every  year.” 

PIT- coal,  or  Stone  coal.  See  Coal,  Minera¬ 
logy  Index ,  and  Coaler y. 

The  coal-trade  is  of  infinite  importance  to  Great  Bri¬ 
tain,  which  never  could  have  arrived  at  its  prefent  com¬ 
mercial  eminence  without  it  *,  and  this  eminence  it  will 
be  impoffible  to  retain  if  coal  fhould  ever  become  fcarce. 
This  we  truft  is  not  likely  to  be  the  cafe,  though  Mr 
Williams  expreffes  great  fears  for  it,  and  informs  us  that 
at  Newcaftle  and  in  many  parts  of  Scotland,  the  mines 
near  the  fea  are  already  waded,  the  fird  confequence  of 
which  mud  be  an  enormous  rife  in  the  price.  See 
his  obfervations  oia  this  fubjeft  in  his  Natural  Hi/lory 
of  the  Mineral  Kingdom .  This  author  fays,  that  coal 
was  not  difeovered  till  between  the  middle  of  the  1 2th 
and  beginning  of  the  13th  centuries  :  it  is  therefore,  ac¬ 
cording  to  him,  400  years  fince  it  was  fird  difeovered 
in  Britain,  but  they  have  not  been  in  common  ufe  for 
more  than  200  years.  The  fame  author  makes  many 
excellent  obfervations  on  the  appearances  and  indications 
of  coal,  inftrudions  about  fearching  for  it,  remarks  on 
falfe  and  doubtful  fymptoms  of  coal  7  for  all  which,  to¬ 
gether  with  his  obfervations  on  the  different  kinds  of 
Scots  coal,  we  fhall  refer  our  readers  to  the  work  itfelf  -7 
the  fird  part  of  which,  occupying  a  large  proportion  of 
it,  is  upon  the  Jlrata  of  coal ,  and  on  the  concomitant 
Jlrata.  See  Geology  and  Strata  of  the  earth. 

PIT  AH  AY  A  (Caflus  Pitajaya .  Lin.  SyJ}.  Vegeta - 
bilium .  Jacquin  Atner.  r 51 .  ed.  2d.  p.  75.  M.  E.  Car - 
thagenaf  a  dirub  peculiar  to  California,  the  fruit  of 
which  forms  the  greated  part  of  the  harved  of  the  na¬ 
tives.  Its  branches  are  finely  fluted,  and  rife  vertical¬ 
ly  from  the  flem,  fo  as  to  form  a  very  beautiful  top. 
The  fruit  is  like  a  horfe-chefnut  \  in  fome  white,  in 
others  yellow,  and  in  others  red,  but  always  exquifitely 
delicious,  being  a  rich  fweet,  tempered  with  a  grateful 
acid.  See  Cactus,  Botany  Index. 

PITCAIRNE,  Dr  Archibald,  an  eminent  phyfi- 
cian  and  ingenious  poet,  was  defeended  from  the  ancient 
family  of  the  Pitcairnes  of  Pitcaime  in  Fifefliire,  and 
was  born  at  Edinburgh  on  the  25th  of  December  1652. 
He  commenced  his  ftudies  at  the  fchool  of  Dalkeith  ; 
and  from  thence  he  was  removed  to  the  univerdty  of 
Edinburgh,  where  he  improved  himfelf  in  claflical  learn¬ 
ing,  and  completed  a  regular  courfe  of  philofophy.  His 
friends,  according  to  the  authors  of  the  Biogro.phia  Bri- 
tannica ,  were  defirous  that  he  fhould  follow  the  profef- 
don  of  theology.  The  unpleafant  gloom,  however, 
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which  at  that  time  hung  over  religion  and  Its  profefiors  Pitcairn, 
in  Scotland,  could  not  but  very  ill  fuit  with  that  native  w 
cheerfulnefs  of  temper  and  liberality  of  mind  which 
made  him,  long  after,  a  mark  for  the  arrows  of  precife- 
nefs  and  grimace.  The  law  feems  to  have  been  his  own 
choice,  and  to  this  fcience  he  turned  his  attention.  With 
an  ardour  peculiar  to  himfelf,  and  an  ambition  to  excel 
in  whatever  he  undertook,  he  purfued  it  with  fo  much 
intenfenefs,  that  his  health  began  to  be  impaired.  On 
this  account,  his  phyficians  advifed  him  to  fet  out  for  the 
fouth  of  France.  By  the  time  he  reached  Paris,  he  was 
happily  fo  far  recovered,  that  he  determined  to  renew 
his  fludies ;  but  being  informed  that  there  was  no  able 
profeffor  of  law  in  that  city,  and  finding  feveral  gen¬ 
tlemen  of  his  acquaintance  engaged  in  the  ftudy  of 
phyfic,  he  went  with  them  to  the  leftures  and  hofpi- 
tals,  and  employed  himfelf  in  this  manner  for  feveral 
months  till  his  affairs  called  him  home. 

On  his  return,  he  applied  himfelf  chiefly  to  the  ma¬ 
thematics.  It  is  not  ufual  to  fee  the  briars  of  this 
fcience  and  the  flowers  of  poetry  growing  in  the  fame 
foil.  Here,  however,  they  were  happily  united ;  and 
to  this  union  perhaps  was  owing  that  lingular  command 
of  judgement,  over  one  of  the  livelieft  of  fancies,  which 
appears  in  every  part  of  his  works.  His  intimacy  with 
Dr  David  Gregory,  the  celebrated  mathematical  profef¬ 
for,  began  about  the  fame  time  \  and  probably  conduced 
to  cherifh  his  natural  aptitude  for  this  ffudy.  It  was 
then  in  a  great  meafure,  new  to  him  ;  it  foon  became 
his  principal  delight  ;  his  progrefs  in  it  was  rapid,  and 
correfpondent  to  his  progrefs  in  other  purliiits.  His  im¬ 
provements  on  the  method  of  infinite  feries  then  adopt¬ 
ed,  which  Dr  Wallis  of  Oxford  afterwards  publifhed, 
were  a  confpicuous  and  early  proof  of  his  abilities  in  this 
fcience. 

Had  Dr  Pitcaime  continued  to  profecute  the  ftudy  of 
the  law,  and  could  he  have  moulded  his  principles  to 
the  times,  the  firft  offices  and  honours  of  the  ftate  might 
have  been  looked  for  without  prefumption  as  the  pro¬ 
bable  reward  of  fuch  talents  as  he  poffeffed.  Struck, 
however  with  the  charms  of  mathematical  truth  which 
had  been  lately  introduced  into  the  philofophy  of  medi¬ 
cine,  and  hoping  to  reduce  the  healing  art  to  geometri¬ 
cal  method,  he  unalterably  determined  on  this  lefs  af- 
piring  profeflion.  At  the  period  when  he  formed  this 
refolution,  the  ideas  of  the  medical  world,  already  fuf- 
ficiently  confufed,  were  ftill  farther  jumbled  by  the  dis¬ 
covery  of  the  circulation  of  the  blood,  which  had  as  yet 
produced  nothing  but  doubt,  uncertainty,  and  aftonifh- 
ment.  In  Edinburgh  at  that  time  there  was  no  fchool, 
no  hofpital,  no  opportunity  of  improvement  but  the' 
chamber  and  the  fhop.  He  therefore  foon  after  re¬ 
turned  to  Paris.  Genius  and  induftry  are  unhappily, 
not  often  united  in  the  fame  chara&er  :  of  fuch  an 
union,  however,  Dr  Pitcaime  is  a  celebrated  inftance. 

During  his  refidence  in  France,  he  cultivated  the  obje£P 
of  his  purfuit  with  his  natural  enthufiafm,  and  with  a 
fteadinefs  from  which  he  could  not  be  diverted  by  the 
allurements  of  that  joy  vrhich,  in  his  hours  of  focial  and 
feftive  intercourfe,  he  alivavs  felt  and  ahvays  gave. 

Among  his  various  occupations,  the  ftudy  of  the  ancient 
phyficians  feems  to  have  had  a  principal  fliare.  This 
appears  from  a  treatife  which  he  publifhed  fome  time 
after  his  return^  and  it  fhow's,  that  he  wifely  determined 
4  D  2  to 
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airr,e<>  to  know  the  progrefs  of  medicine  from  its  earlieft  pe- 
v~  nods,  before  he  attempted  to  reform  and  improve  that 
fcience. 

On  the  13th  of  Auguft  1680,  he  received,  from  the 
faculty  ©i  Kheuns  the  degree  of  Do£lor  ;  which,  on 
the  7i.l1  of  Auguft  1699,  was  likewife  conferred  on  him 
by  the  univerfity  of  Aberdeen  ;  both  being  attended  with 
marks  of  peculiar  diiliruftion.  Other  medical  honours 
are  faid  to  have  been  conferred  on  him  in  France  and 
cl fe where  ;  but  nothing  affords  a  more  unequivocal  tefti- 
mony  to  his  abilities  than  that  which  the  furgeons  of 
Edinburgh  gave,  in  admitting  him,  freely  and  unfolicit- 
ed,  a  member  of  their  college.  None  had  fuch  opportu¬ 
nities  of  judging  of  his  merit  as  a  pra&itioner,  and  on 
no  phyfician  did  they  ever  bellow  the  fame  public  mark 
of  refpeft.  Soon  after  his  graduation  at  Rheims,  he  re¬ 
turned  to  Edinburgh  ;  where,  on  the  29th  of  November 
i63j,  the  Royal  College  of  Phyficians  was  infthuted  ; 
and  his  name,  among  others,  graced  the  original  patent 
from  the  crown. 

In  his  Solutio  P roble?natis  de  Inventorihus ,  the  treatife 
above  alluded  to,  he  dilcovers  a  wonderful  degree  of 
medical  literature,  and  makes  ufe  of  it  in  a  manner  that 
does  great  honour  both  to  his  head  and  his  heart.  Iiis 
objeft  is  to  vindicate  Dr  Harvey’s  claim  to  the  difeo- 
very  of  the  circulation  of  the  blood.  The  difeovery 
was,  at  firft,  controverted  by  envy,  and  reprobated  by 
ignorance.  When  at  length  its  truth  was  fully  efta- 
bliihed,  many  invidioufiy  attempted  to  tear  the  laurels 
from  the  iiluftrious  Englifhman,  and  to  plant  them  on 
the  brows  of  Hippocrates  and  others.  Had  the  attempt 
been  dire&ed  againft  himfelf,  the  generous  foul  of  Pit- 
cairne  could  not  have  exerted  more  zeal  in  a  defence  ; 
and  his  arguments  remain  unanfwered. 

During  his  refidence  in  Scotland,  his  reputation  be¬ 
came  fo  confiderable,  that,  in  the  year  1691,  the  uiiiver- 
fity  of  Leyden  folicited  him  to  fill  the  medical  chair,  at 
that  time  vacant.  Such  an  honourable  tefiimony  of 
refpecl,  from  a  foreign  nation,  and  from  fuch  an  univer¬ 
fity,  cannot  perhaps  be  produced  in  the  medical  biogra¬ 
phy  of  Great  Britain.  The  luftre  of  fuch  characters  re¬ 
fects  honour  on  their  profefion,  and  on  the  country 
which  has  the  good  fortune  of  giving  them  birth  ;  and 
ferves  to  give  the  individuals  of  that  country  not  only 
a  ufeful  effimation  in  their  own  eyes,  but  in  thofe  alfo 
of  the  refl  of  the  world.  Dr  Pitcairne’s  well-known 
political  principles  excluded  him  from  public  honours 
and  promotion  at  home  :  he  therefore  accepted  the  invi¬ 
tation  from  abroad ;  and,  on  the  26th  of  April  1692, 
delivered,  at  Leyden,  his  elegant  and  mafterly  inaugural 
oration  :  Oratio  qua  oflenditur  medicinam  ab  omni philo- 


fophorum  fcBcefJe  tiler  am, .  In  this  he  clears  medicine  Pitcairne. 

from  the  rubbiih  of  the  old  philofophy ;  feparates  it  from  \r - ' 

the  influence  of  the  different  feels  ;  places  it  on  the 
broad  and  only  fare  foundation  of  experience ;  fhows  how 
little  good  inquiries  into  the  manner  how  medicines  ope¬ 
rate  have  done  to  the  art  ;  and  demonftrates  the  necef- 
f  ty  of  a  fedulous  attention  to  their  effects,  and  to  the  va¬ 
rious  appearances  of  difeafe. 

Nothing  (fays  an  elegant  panegyrift  *  of  our  author)  *  Dr  Chas. 
marks  a  lupenority  of  intellect  lo  much  as  the  cou-A^bller,  in 
rage  requifite  to  item  a  torrent  of  obftinately  prevailing tbc.  Har‘ 
and  groundless  opinions.  For  this  the  genius  and 
lentsof  Pitcaime  were  admirably  adapted;  and,  in  hisdmburgh” 
oration,  he  diiplays  them  to  the  utmoft.  It  was  received  f°r  the  year 
with  the  higheft  commendations;  and  the  adminiilrators,  l7Sl;  from 
to  t citify  their  feme  of  fuch  an  acquifirion  to  their 
verfity,^  greatly  augmented  the  ordinary  appointment  oft  he  Relent 
his  chair.  article  is 

He  difeharged  the  duties  of  his  office  at  Leyden  fo  chiefly  ex. 
as  to  aniwer  the  moil  fanguine  expectations.  jqetiaCled. 
taught  with  a  perfpicuity  and  eloquence  which  met 
with  univerfal  applaufe.  Independently  of  the  enco.- 
miums  of  Boerhaave  and  Mead,  who  were  his  pupils, 
the  numerous  manufeript  copies  of  his  lectures,  and 
the  mutilated  fpecimen  of  them  f  which  found  its  way  f  Element  a 
into  the  world  without  his  knowledge,  fhow  how  juft  -  Medic  in** 
ly  it  was  bellowed.  At  the  fame  time,  he  was  not 
more  celebrated  as  a  profeffor  than  as  a  practical  phy¬ 
fician ;  and  notwithftanding  the  multiplicity  of  his 
bufmefs  in  both  thefe  characters,  he  found  leifure  to 
publifh  feveral  treatifes  on  the  circulation,  and  fome 
other  of  the  raoft  important  parts  of  the  animal  econo- 

my  (a). 

_  At  the  clofe  of  the  feffiion  he  fet  out  for  Scotland, 
with  an  intention  of  returning  in  time  for  the  fucceed- 
ing  one.  On  his  marrying  (b)  the  daughter  of  Sir  Ar¬ 
chibald  Stcvenfon,  the  object  of  his  journey,  her  rela¬ 
tions  would  on  no  account  confent  to  part  with  him 
again.  He  was  therefore  reluClantly  obliged  to  remain  ; 
and  he  wrote  the  univerfity  a  polite  apology,  which  was 
received  with  the  utmoft  regret.  He  even  declined  the 
moil  flattering  folicitations  and  tempting  offers  to  fettle 
in  London.  Indeed  he  foon  came  into  that  extenfive 
pradlice  to  which  his  abilities  entitled  him,  and  was  alfo 
appointed  titular  profeffor  of  medicine  in  the  univerfity 
of  Edinburgh. 

The  uniformity  of  a  profeflional  life  is  feldom  inter¬ 
rupted  by  incidents  worthy  of  record.  Specimens,  how- 
ever,  of  that  brilliant  wit  with  which  he  delighted  his 
friends  in  the  hours  of  his  leifure,  continue  to  entertain 
us  (c)  :  and  the  effeCls  of  that  eminent  fkill  which  he 

exerted 


(a)  Dr  Boerhaave  gives  the  following  character  of  thefe  and  fome  other  of  Dr  Pitcairne’s  differtations,  which 
were  colle&ed  and  published  at  Rotterdam,  anno  1701  :  “  Haec  feripta  optima  funt  et  perfeCla,  five  legas  Differta- 
tionem  de  Motu  Sanguinis  per  Pulmones,  five  alia  opufcula,  five  ultimum  traClatum  de  Opio.”  MetliGdus  Jludii ,  ab 
Haller  0  edit  a,  p.  369. 

(b)  He  had  been  married  before  to  a  daughter  of  Colonel  James  Hay  of  Pitfour,  by  whom  he  had  a  fon  and' 
daughter,  who  both  died  young. 

(c)  Vide  P itcarmi  Poemata. — Several  of  his  poems,  however,  are  obfeure,  and  fome  of  them  totally  unintel¬ 
ligible  without  a  key.  In  thofe  of  them  which  are  of  a  political  kind,  he  wiftied  not  to  exorefs  himfelf  too 
clearly ;  and  in  others,  he  alludes  to  private  occurrences  which  were  not  known  beyond  the  circle  of  his  com¬ 
panions.  His  poem  (Ad  Lindejium addreffed  to  his  friend  Lindfey,  is  commented  on  by  the  authors  of  the  Bio -> 
graphia  Britannica  ;  and  it  is  to  be  regretted  that  it  is  the  only  one  on  which  they  have  been  folicitous  to  throw 

light. 
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pitcairne,  exerted  in  the  cure  of  difeafe,  dill  operate  to  the  good 
of  poderity. 

The  difeovery  of  the  circulation,  while  in  fome  mea- 
fure  it  exploded  the  chemical  and  Galenical  doctrines, 
tended  to  introduce  mathematical  and  mechanical  rea- 
foning  in  their  dead.  Of  this  theory  (d)  Dr  Pitcairne 
was  the  principal  fupport,  and  the  drd  who  introduced 
it  into  Britain.  A  mathematical  turn  of  mind,  and  a 
with  for  mathematical  certainty  in  medicine,  biafled  him 
in  its  favour,  and  he  puflied  it  to  its  utmoft  extent.  One 
is  at  a  lofs  whether  mod  to  admire  or  regret  fuch  a 
Waite  of  talents  in  propping  a  theory  which,  though 
fubverfive  of  former  ones,  was  to  fall  before  others  but 
a  little  more  laiisfadlory  than  itfelf.  Mechanical  phy- 
ficians  expected  more  from  geometry  than  that  fcience 
could  grant.  They  made  it  the  foundation  inltead  of 
an  auxiliary  to  their  inquiries,  and  applied  it  to  parts  of 
nature  not  admitting  mathematical  calculations.  By 
paying  more  attention  afterwards  to  the  fupreme  influ¬ 
ence  of  the  living  principle,  the  fource  of  all  the  mo¬ 
tions  and  functions  of  the  body,  it  was  found  that  thefe 
could  not  be  explained  by  any  laws  of  chemiftry  or  me- 
chanifm.  They  are  hill,  however,  involved  in  obfeuri- 
iy  y  and  notwithllanding  the  numberlefs  improvements 
which  have  taken  place  in  the  fciences  connected  with 
medicine,  will  perhaps  remain  infcrutable  while  man 
continues  in  his  prefent  Itage  of  exidence. 


1  ]  .  PIT 

In  a  fcience  fo  (lowly  progreflive  as  that  of  medi-  P’tcairne. 
cine,  Dr  Pitcairne  did  a  great  deal.  By  labouring  in  * 

vain  for  truth  in  one  road,  he  laved  many  the  fame 
drudgery,  and  thereby  (bowed  the  neeedity  of  ano¬ 
ther.  He  not  only  exploded  many  falfe  notions  of 
the  chemids  and  Galenilts  which  prevailed  in  his  time, 
but  many  of  thofe  too  of  his  own  feet.  In  particu¬ 
lar,  he  (bowed  the  abfurdity  of  referring  all  difeafes 
and  their  cures  to  an  alkali  or  an  acid  (e).  He  refuted 
the  idea  of  fecretion  being  performed  by  pores  diffe¬ 
rently  fhaped  (f),  Bellini’s  opinion  of  eltervefcences  in 
the  animal  (pints  with  the  blood,  and  Borelli’s  of  air 
entering  the  blood  by  refpiration  (g).  He  proved  the 
continuity  of  the  arteries  and  veins  (h)  $  and  fetms  to 
have  been  the  firft  who  (howed  that  the  blood  flows 
from  a  fmaller  capacity1  into  a  larger }  that  the  aorta, 
with  refpecl  to  the  arterial  fydem,  is  the  apex  of  a 
cone(i).  In  this  therefore  he  may  be  confidered  as 
the  latent  fpring  of  the  difeoveries  refpe&ing  the  powers 
moving  the  blood.  He  introduced  a  fimplicity  of  pre- 
feription  unknown  in  pharmacy  before  his  time  (k)  : 
and  fuch  was  the  (late  of  medicine  in  this  country,  that 
fcarcely  have  the  works  of  any  cotemporary  or  preced¬ 
ing  author  been  thought  worthy  even  of  prelervation(i.). 

As  to  the  errors  of  his  philofophy,  let  it  be  remember¬ 
ed,  that  no  theory  has  as  yet  (tood  the  ted  of  many 
years  in  an  enlightened  period.  His  own  hung  very 

loofely 


light.  44 * 4 * * * *  Some  parts  (fay  they)  of  this  poem,  are  hardly  intelligible,  without  knowing  a  circumftance  in  the  doc¬ 
tor’s  life,  which  he  often  told,  and  never  without  fome  emotion.  It  is  a  well  known  (lory  of  the  two  Platonic  phi- 
lofophers,  who  promifed  one  another,  that  whichever  died  firit  fhould  make  a  vilit  to  his  furviving  companion.  This 
(lory  being  read  by  Mr  Lindfey  and  our  author  together,  they  being  both  then  very  young,  entered  into  the  fame 
engagement.  Soon  after,  Pitcairne,  at  his  father’s  houfe  in  Fife,  dreamed  one  morning  that  Lindfey,  who  was  then 
at  Paris,  came  to  him,  and  told  him  he  was  not  dead,  as  was  commonly  reported,  but  Hill  alive,  and  lived  in  a  very 
agreeable  place,  to  which  he  could  not  yet  carry  him.  By  the  courfe  of  the  poll  news  came  of  Lindfey ’s  death, 
which  happened  very  fuddenly  the  morning  of  the  dream.  When  this  is  known,  the  poem  is  eafily  underllood,  and 
Ihines  with  no  common  degree  of  beauty. 

44  Lyndeli  !  Stygias  jamdudum  ve£le  per  undas, 

44  Stagnaque  Cocyti  non  adeunda  mihi  } 

44  Excute  paulifper  Lethsei  vincula  fomni, 

44  Ut  feriant  animum  carmina  noflra  tuum. 

44  Te  nobis,  te  redde  tuis,  promiffa  daturus 
44  Gaudia  ,  fed  proavo  (is  comitante  redux  : 

44  Namque  novos  viros  mutataque  regna  videbis, 

4  PaiTaque  Teutonicas  feeptra  Britanna  manus  *.  *  Written 

44  He  then  proceeds  to  exclaim  againft  the  principles  and  pra£lices  which  produced  this  Teutonic  violence  9 
upon  the  Britifh  feeptre  \  and  concludes  with  a  wiih,  that  Lindfey  might  bring  Rhadamanthus  with  him  to  pu- 
nifh  them. 

44  Unus  abed  fcelerum  vindex  Rhadamanthus  j  amice, 

44  Dii  faciant  reditus  (it  comes  ille  tui. 

44^Every  one  fees  how  much  keener  an  edge  is  given  to  the  fatire  upon  the  Revolution,  by  making  it  an  addition¬ 
al  reafon  for  his  friend’s  keeping  his  promife  to  return  him  a  vidt  after  his  death.” 

(d)  See  the  article  Physiology. 

(e)  Pitcarnii  DiJJertationes,  Edin.  edit.  1713.  De  opera  quam  prsedant  corpora  acida  vel  alkalica  in  curatione- 
morborum. 

(f)  De  circulatione  fanguinis  per  vafa  minima. 

(g)  De  diverfa  mole  qua  fanguis  duit  per  pulmones. 

(h)  De  circulatione  fanguinis  per  vafa  minima. 

(1)  De  circulatione  fanguinis  in  animalibus  genitis  et  non  genitis. 

(k)  Elei?ienta  Medicince ,  lib.  i.  cap.  21.  et  paldm. 

(l)  The  fird  medical  publication  which  didinguidied  this  country,  after  Dr  Pitcairne’s*,  was  that  of  the  Edin¬ 
burgh  Medical  Eflays,  in  the  year  1732.  Vid.  the  article  MONRO, 
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Pitcairne  Ioofely  about  him  (m)  ;  and  the  prefent  generally  re  - 
1  ceived  praftice  differs  from  his  very  little  in  reality. 
,  He  treated  inflammatory  and  hemorrhagic  difeafes  by 
bleeding,  purging,  and  bliftering,  as  has  been  done  uni¬ 
formly  and  folely  on  the  different  theories  fince.  His 
method  of  adminiflering  mercury  and  the  bark  is  ob¬ 
served  at  this  day;  and  with  refpeff  to  febrile,  ner¬ 
vous,  glandular,  and  dropfical  affeftions,  they  feem  to 
be  as  often  the  opprobriums  of  the  art  now  as  they  were 
then. 

Dr  Pitcairne  was  univerfally  confidered  as  the  firfl 
phyfician  of  his  time.  No  one  appears  ever  to  have 
had  fo  much  pra&ice  in  this  country,  or  fo  many  con- 
fultations  from  abroad14,  and  no  one,  from  all  accounts, 
ever  praftifed  with  greater  fagacity  and  fuccefs.  The 
higheft  thought  themfelves  honoured  by  his  acquaint- 
ance,  and  the  loweft  were  never  denied  his  affiffance 
and  advice.  The  emoluments  of  his  profeflion  muff; 
have  been  great ;  but  his  charities  are  known  to  have 
been  correfpondent.  The  pofleflion  of  money  he  poft- 
poned  to  more  liberal  objeffs  ;  he  collected  one  of  the 
fineff  private  libraries  in  the  world  ;  which  was  pur- 
chafed,  after  his  death,  by  the  Czar  of  Mufcovy.  Not- 
withftanding  the  fatigues  he  underwent  in  the  exercife 
of  his  profeflion,  his  conflitution  was  naturally  deli¬ 
cate.  About  the  beginning  of  October  1713,  he  be¬ 
came  affeffed  with  his  laft  illnefs  ;  and  on  the  23d  he 
died,  regretted  by  fcience  as  its  ornament,  by  his  coun¬ 
try  as  its  boaff,  and  by  humanity  as  its  friend.  He 
left  a  fon  and  four  daughters  :  of  whom  only  one  of  the 
latter  now  furvrves.  The  prefent  noble  family  of  Kelly 
are  his  grandchildren. 

#  Some  anonymous  publications  are  attributed  to  Dr 
Pitcairne,  particularly  a  treatife  De  Legibus  Hijiorice 
Naturalis,  &c. ;  but  the  only  ones  he  thought  proper 
to  legitimate  are  his  DiJJertationes  Medicce ,  and  a  fhort 
eflay  De  Salute. 

PITCAITHLY.  See  Pitkeathly. 

PITCH,  a  tenacious  oily  fubftance,  drawn  chiefly 
from  pines  and  firs,  and  ufed  in  (hipping,  medicine,  and 
various  arts  :  or  it  is  more  properly  tar  infpiflated  by 
boiling  it  over  a  flow  fire.  See  Tar. 

Fojfil  Pitch .  See  Petroleum,  Mineralogy  In¬ 
dex. 

PITCHING,  in  fea-affairs,  may  be  defined  the  ver¬ 
tical  vibration  which  the  length  of  a  fhip  makes  about 
her  centre  of  gravity ;  or  the  movement  by  which  fhe 
plunges  her  head  and  after-part  alternately  into  the  hol¬ 
low  of  the  fea.  This  motion  may  proceed  from  two 
caufes :  the  waves  which  agitate  the  veflel ;  and  the 
wind  upon  the  fails,  which  makes  her  ftoop  to  every 
blaff  thereof.  The  firfl;  abfolutely  depends  upon  the 
agitation  of  the  fea,  and  is  not  fufceptible  of  inquiry  ; 
and  the  fecond  is  occafioned  by  the  inclination  of  the 
marts,  and  may  be  fubmitted  to  certain  eftablifhed 
maxims. 

When  the  wind  affs  upon  the  fails,  the  mart  yields  to 
its  effort,  with  an  inclination  which  increafes  in  propor¬ 
tion  to  the  length  of  the  mart,  to  the  augmentation  of 
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the  wind,  and  to  the  comparative  weight  and  diftribu-  Pitching 
tion  of  the  fhip’s  lading.  || 

I  he  repuliiOu  of  the  water,  to  the  effort  of  gravity, ,  1  ^k011*  ^ 
oppofes  itfelf  to  tins  inclination,  or  at  leaft  fultains  it, 
by  as  much  as  the  repulfion  exceeds  the  momentum, 
or  abfolute  effort  of  the  mart,  upon  which  the  wind 
operates.  At  the  end  of  each  blaft,  when  the  wind 
fufpends  its  aftion,  this  repulfion  lifts  the  veflel ;  and 
thefe  fucceflive  inclinations  and  repulfions  produce  the 
movement  of  pitching,  which  is  very  inconvenient ; 
and,  wrhen  it  is  confiderable,  will  greatly  retard  the 
courfe,  as  well  as  endanger  the  mart,  and  ftrain  the  vef- 
fel. 

PITH,  in  vegetation,  the  foft  fpongy  fubrtance  con¬ 
tained  in  the  central  parts  of  plants  and  trees  *.  *  Sec  Plant* 

PITHO,  in  fabulous  hiflory,  the  goddefs  of  per- 
fuafion  among  the  Romans.  She  was  fiippofed  to  be 
the  daughter  of  Mercury  and  Venus,  and  was  reprefent- 
ed  v7ith  a  diadem  on  her  head,  to  intimate  her  influence 
over  the  hearts  of  man.  One  of  her  arms  appeared, 
raifed  as  in  the  attitude  of  on  orator  haranguing  in  a 
public  aflembly  ;  and  with  the  other  fhe  holds  a  thun¬ 
derbolt  and  fetters,  made  with  flowers,  to  fignify  the 
power's  of  reafoning  and  the  attra&ions  of  eloquence. 

A  caduceus,  as  a  fymbol  of  perfuafion,  appears  at  her 
feet,  with  the  wrritings  of  Demofthenes  and  Cicero,  the 
two  moft  celebrated  among  the  ancients,  who  under- r 
flood  how  to  command  the  attention  of  their  audience, 
and  to  roufe  and  animate  their  various  pafflons. — A  Ro¬ 
man  courtezan.  She  received  this  name  on  account  of 
the  allurements  which  her  charms  poffefled,  and  of  her  • 
winning  expreflions. 

PITHOM,  one  of  the  cities  that  the  children  of 
Ifrael  built  for  Pharaoh  in  Egypt  (Exod.  i.  11.)  du¬ 
ring  the  time  of  their  fervitude.  This  is  probably  the 
fame  city  with  Pathumos  mentioned  by  Herodotus, 
which  he  places  upon  the  canal  made  by  the  kings  Ne- 
cho  and  Darius  to  join  the  Red  fea  with  the  Nile,  and 
by  that  means  with  the  Mediterranean.  We  find  alfo 
in  the  ancient  geographers,  that  there  was  an  arm  of 
the  Nile  called  Pathmeticus ,  P/iatmicus,  Phatnwus ,  or 
Phatniticus.  Bochart  fays,  that  Pithom  and  Raamfes 
are  about  five  leagues  above  the  divifion  of  the  Nile, 
and  beyond  this  river;  but  this  affertion  has  no  proof 
from  antiquity.  This  author  contents  himfelf  vTith  re¬ 
lating  what  was  faid  of  Egypt  in  his  owTn  time.  Mar- 
fham  will  have  Pithom  to  be  the  fame  as  Pelufium  or 
Damietta. 

PITHOU  or  PiTHOEUS,  Peter ,  a  Frenchman  of 
great  literary  eminence,  was  defeended  from  an  ancient  , 
and  noble  family  in  Normandy,  and  born  at  Troyes  in 
1 539-  tarte  for  literature  appeared  very  early,  and 

his  father  cultivated  it  to  the  utmoft.  He  firfl  fludied 
at  Troyes,  and  was  afterwards  fent  to  Paris,  where  he 
became  firfl  the  fcholar,  and  then  the  friend,  of  Tur- 
nebus.  Having  finifhed  his  purfuits  in  languages  and 
the  belles  lettres,  he  was  removed  to  Bourges,  and 
placed  under  Cujacius  in  order  to  fludy  civil  law.  His 
father  was  well  (killed  in  this  profeflion,  and  has  left  no 

inconfiderable 


Patet  he)  medicinam  effe  memoriam  eorum  quae  cuilibet  morbo  ufus  oftendit  fuifle  utilia.  Nam  notas 
non  effe  corporum  intra  venas  fluentium  aut  confiflentium  naturas,  adeoque  fola  obfervatione  innotefeere  quid  cilique 
mqrbo  conveniat  poflquamfaepius  eadem  eidem  morbo  profuiffe  compeximus.  De  Div .  Morb . 
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Pi  thou,  inconfiderable  fpecimen  of  his  judgement  in  the  advice 
Pmfcus.  ^  ]le  gave  fon  wjth  regard  to  acquiring  a  knowledge 
of  it  3  which  was,  not  to  fpend  his  time  and  pains  upon 
Voluminous  and  barren  commentators,  but  to  confine 
his  reading  chiefly  to  original  writers.  He  made  fo 
rapid  a  progrefs,  that  at  feventeen  he  was  able  to  fpeak 
extempore  upon  the  moft  difficult  quefiions  ;  and  his 
mailer  was  not  alhamed  to  own,  that  even  himfelf  had 
learned  fome  things  of  him.  Cujacius  afterwards  re¬ 
moved  to  Valence  3  and  Pithoeus  followed  him,  and  con¬ 
tinued  to  profit  by  his  leblures  till  the  year  1 560.  He 
then  returned  to  Paris,  and  frequented  the  bar  of  the 
parliament  there,  in  order  to  join  pra&ical  forms  and 
ufages  to  his  theoretic  knowledge. 

In  I5^3>  being  then  24,  he  publifhed  Adverfarin 
Subfeciva ,  a  work  highly  applauded  by  Turnebus,  Lip- 
fius,  and  other  learned  men  3  and  which  laid  the  foun¬ 
dation  of  that  great  and  extenfive  fame  he  afterwards 
acquired.  Soon  after  this,  Henry  III.  advanced  him 
to  fome  confiderable  polls  3  in  which,  as  well  as  at  the 
bar,  he  acquitted  himfelf  moll  honourably.  Pithoeus 
being  a  Protellant,  it  was  next  to  a  miracle  that  he 
was  not  involved  in  the  terrible  malfacre  of  St  Bartho¬ 
lomew  in  1572  ;  for  he  was  at  Paris  where  it  was  com¬ 
mitted,  and  in  the  fame  lodgings  with  feveral  Hugue¬ 
nots,  who  were  all  killed.  It  feems  indeed  to  have 
frightened  him  out  of  his  religion  3  which  having,  ac¬ 
cording  to  the  cuftom  of  converts,  examined  and  found 
to  be  erroneous,  he  foon  abjured,  and  openly  embraced 
the  Catholic  faith.  He  afterwards  attended  the  duke 
of  Montmorency  into  Englaud 5  and  on  his  return, 
from  his  great  wifdom,  good  nature,  and  amiable  man¬ 
ners,  he  became  a  kind  of  oracle  to  his  countrymen, 
and  even  to  foreigners,  who  confulted  him  on  all  im¬ 
portant  occafions  5  and  inllance  of  which  we  have  in 
Ferdinand  the  grand  duke  of  Tufcany,  who  not  only 
confulted  him,  but  even  fubmitted  to  his  determination 
in  a  point  contrary  to  his  interells.  Henry  III.  and  IV. 
wrere  greatly  obliged  to  him  for  combating  the  League 
in  the  moll  intrepid  manner,  and  for  many  other  fervices, 
in  which  he  had  recourfe  to  his  pen  as  well  as  to  other 
means. 

Pithoeus  died  upon  his  birth-day  in  1596,  leaving 
behind  him  a  wife  whom  he  had  married  in  1579,  and 
fome  children.  Thuanus  fays  he  was  the  moll  excellent 
and  accomplilhed  man  of  the  age  in  which  he  lived  3 
and  all  the  learned  have  agreed  to  fpeak  well  of  him. 
He  colle&ed  a  very  valuable  library,  containing  a  va¬ 
riety  of  rare  manufcripts,  as  well  as  printed  books  3 
and  he  took  many  precautions  to  hinder  its  being  dif- 
perfed  after  his  death,  but  in  vain.  He  publifhed  a 
great  number  of  works  upon  law,  hilfory,  and  claffical 
literature  3  and  he  gave  feveral  new  and  corredl  edi¬ 
tions  of  ancient  writers.  He  was  the  firfl  who  made 
the  world  acquainted  with  the  Fables  of  Phsedrus : 
which,  together  with  the  name  of  their  author,  were  ut¬ 
terly  unknown  and  unheard  of,  till  publilhed  from  a  ma- 
nufcript  of  his. 

PITISCUS,  Samuel,  a  learned  antiquary,  was  bom 
at  Zutphen,  and  was  re£lor  of  the  college  of  that  city, 
and  afterwards  of  St  Jerome  at  Utrecht,  where  he  died 
on  the  firfl  of  February  1717,  aged  90.  He  wrote, 

1 .  Lexicon  Antiquit  a  turn  Romanarum ,  in  two  volumes 
folio  3  a  work  which  is  efteemed.  2.  Editions  of  many 
Latin  authors,  with  notes  3,  and  other  works. 


PITKEATHLY,  or  Pitcaithly,  is  the  name  of  Pitkeathfy, 
an  eilate  in  Strathern  in  Scotland,  famous  for  its  mine- ,  Pltot* 
ral  waters.  An  intelligent  traveller  *  gives  the  follow-  *  Heron’s^ 
ing  account  of  it.  “  The  fituation  of  the  mineraly^.^ 
Spring  at  Pitcaithly,  the  efficacy  with  which  its  waters  through  the 
are  laid  to  operate  in  the  cure  of  the  difeafes  for  which  Wejlern 
they  are  ufed,  and  the  accommodations  which  the  neigh-  C°u/2t2es  °J 
bourhood  affords,  are  all  of  a  nature  to  invite  equal-  C°*  lim  * 
ly  the  fick  and  the  healthy.  Two  or  three  houfes  are 
kept  in  the  flyle  of  hotels  for  the  reception  of  fir  angers. 

There  is  no  long-room  at  the  well  3  but  there  are  plea- 
fing  walks  through  the  adjoining  fields.  Good  roads 
afford  eafy  accefs  to  all  the  circumjacent  country.  This 
delightful  tra£l  of  Lowrer  Strathern  is  filled  with  houfes 
and  gardens,  and  flations  from  which  wide  and  delight- 
fill  profpe&s  may  be  enjoyed  3  all  of  which  offer  agree¬ 
able  points  to  which  the  company  at  the  well  may  di- 
re£l  their  forenoon  excurfions  3  converfation,  mufic, 
dances,  whift,  and  that  befl  friend  to  elegant,  lively, 
and  focial  converfe,  the  tea-table,  are  Sufficient  to  pre¬ 
vent  the  afternoons  from  becoming  languid  :  and  in  the 
evenings  nothing  can  be  fo  delightful  as  a  walk  when 
the  fetting  fun  fheds  a  foft  flanting  light,  and  the  dew 
has  juft  not  begun  to  moiflen  the  grafs. — Thus  is  Pit¬ 
caithly  truly  a  rural  watering-place.  The  company 
cannot  be  at  any  one  time  more  in  number  than  two  or 
three  families.  The  amufements  of  the  place  are  limply 
fuch  as  a  fingle  family  might  enjoy  in  an  agreeable  fitu- 
ation  in  the  country  3  only  the  fociety  is  more  diverfifi 
ed  by  the  continual  change  and  fluctuation  of  the  com¬ 
pany.”  The  waters  of  this  place  are  of  a  Sulphureous- 
nature. 

PITOT,  Henry,  of  a  noble  family  in  Languedoc, 

WTas  born  at  Aramont  in  the  diocefe  of  Ufez,  on  the 
29th  of  May  1695,  and  died  there  on  the  27th  of  De¬ 
cember  1771,  aged  7 6.  He  learned  the  mathematics 
without  a  mailer,  and  went  to  Paris  in  1718,  where  he 
formed  a  clofe  friendffiip  with  the  illuflrious  Reaumur. 

In  1724,  he  was  admitted  a  member  of  the  Royal  Aca¬ 
demy  of  Sciences  at  Paris,  and  in  a  few  years  rofe  to 
the  degree  of  a  penfioner.  Befides  a  vaft  number  of 
Memoirs  printed  in  the  colleClion  of  that  fociety,  he 
publifhed  in  1731  the  Theory  of  the  Working  of  Ships, 
in  one  volume  4to  3  a  work  of  confiderable  merit,  which 
was  tranflated  into  Englifh,  and  made  the  author  be  ad¬ 
mitted  into  the  Royal  Society  of  London.  In  1740, 
the  Rates- general  of  Languedoc  made  choice  of  him  for 
their  chief  engineer,  and  gave  him  at  the  fame  time  the 
appointment  of  infpeClor  general  of  the  canal  which 
unites  the  two  feas.  That  province  is  indebted  to  him 
for  feveral  monuments  of  his  genius,  which  will  trans¬ 
mit  his  name  with  luflre  to  poflerity.  The  city  of 
Montpellier  being  in  want  of  water,  Pitot  brought  from 
the  difiance  of  three  leagues  the  water  of  two  Springs 
which  furnifli  a  plentiful  Supply  of  that  neceflfary  article. 

They  are  brought  to  the  magnificent  Place  du  Peyron, 
and  thence  are  diftributed  through  the  city.  This  afio- 
nifhing  work  is  the  admiration  of  all  firangers.  The  il- 
luftrious  marfhal  de  Saxe  was  the  great  patron  and  friend 
of  Pitot,  who  had  taught  this  hero  the  mathematics.  In 
1754  he  was  honoured  with  the  order  of  St  Michael. 

In  17^5  he  had  married  Maria  Leonina  Pharambier  de 
Sabballoua,  defeended  of  a  very  ancient  noble  family  of 
Navarre.  By  this  marriage  he  had  only  one  fon,  who 
was  firfi  advocate-general  of  the  court  of  accounts, 
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aids,  and  finances  of  Montpellier.  Pitot  was  a  practical 
philofopher,  and  a  man  of  uncommon  probity  and  can¬ 
dour.  He  was  alfo  a  member  of  the  Royal  Society  of 
Sciences  of  Montpellier  ;  and  his  eulogium  was  pro¬ 
nounced  in  1772  by  M.  de  Rltte  perpetual  fecretary,  in 
prefence  of  the  Rates  of  Languedoc  ;  as  it  likewife  was 
at  the  Royal  Academy  of  Sciences  of  Paris  by  Abbe  de 
Fouchi,  who  was  then  fecretary. 

PIPS,  John,  the  biographer,  was  born  in  1560,  at 
Aulton  in  Hampfhire,  and  educated  at  Wykeham’s 
fchool,  near  Winchefier,  till  he  was  about  18  years  of 
age  ;  when  he  was  fent  to  New-college  in  Oxford,  and 
admitted  probationer  fellow.  Having  continued  in  that 
univerfity  not  quite  two  years,  he  left  the  kingdom  as  a 
voluntary  Romiffi  exile,  and  retired  to  Douay  ;  thence 
he  went  to  the  Englifh  college  at  Rheims,  where  he  re¬ 
mained  about  a  year  5  and  then  proceeded  to  Rome,, 
where  he  continued  a  member  of  the  Englifh  college 
near  feven  years,  and  was  made  a  prieR.  In  158911c 
returned  t?  Rheims  ;  and  there,  during  two  years, 
taught  rhetoric  and  the  Greek  language.  He  now 
quitted  Rheims  on  account  of  thetivil  war  in  France  ; 
and  retired  to  Pont  a  Pvlouffion  in  Lorrain,  where  he 
took  the  degrees  of  maRer  of  arts  and  bachelor  in  divi¬ 
nity.  Hence  he  travelled  into  Germany,  and  refided  a 
year  and  a  half  at  Triers,  where  he  commenced  licen¬ 
tiate  in  his  faculty.  From  Triers  he  vifited  feveral  of 
the  principal  cities  in  Germany  ;  and  continuing  three 
years  at  IngoldRadt  in  Bavaria,  took  the  degree  of  doc¬ 
tor  in  divinity.  Thence  having  made  the  tour  of  Italy, 
he  returned  once  more  to  Lorrain  ;  ivhere  he  was  pa- 
tronifed  by  the  cardinal  of  that  duchy,  who  preferred 
him  to  a  canonry  of  Verdun  5  and  about  two  years  after 
he  became  confefTor  to  the  duchefs  of  Cleves,  daughter 


to  the  duke  of  Lorrain.  During  the  leifure  he  enjoyed 
i?i  this  employment,  he  wrote  in  Latin  the  lives  of  *the 
kings,  biRiops,  apoRolical  men,  and  writers  of  Eng¬ 
land.  1  he  laR  of  thefe,  commonly  known  and  quoted 
by  this  title,  De  lUttftribus  Anglia *  feriptoribus ,  was 
publifhed  after  his  death.  The  three  firR  remain  Rill 
m  manufeript  among  the  archives  of  the  collegiate 
church  ot  Liverduti.  The  duke  of  Cleves  dying  after 
Pits  had  been  about  twelve  years  confefTor  to  the  duch¬ 
efs,  Rie  returned  to  Lorrain,  attended  by  our  author, 
who  was  promoted  to  the  deanery  of  Liverdun,  which, 
with  a  canonry  and  oRicialfhip,  he  enjoyed  to  the  end 
of  liis  life.  He  died  in  1616,  and  was  buried  in  the 
collegiate  church.  Pits  was  undoubtedly  a  fcholar, 
and  not  an  inelegant  writer  \  but  he  is  juRly  accufed 
of  ingratitude  to  Bale,  from  whom  he  borrowed  his 
materials,  without  acknowledgment.  He  quotes  Le- 
land  with  great  familiarity,  without  ever  having  feen 
his  book :  his  errors  arc  innumerable,  and  his  par¬ 
tiality  to  the  Romifh  writers  moR  obvious  *,  neverthe¬ 
less  we  are  obliged  to  him  for  his  account  of  feveral  po- 
pifii  authors,  who  lived  abroad  at  the  beginning  of  the 
Reformation. 

PITT,  Christopher,  an  eminent  EngliRi  poet, 
celebrated  for  his  excellent  tranflation  of  Virgil’s  Aneid, 
was  born  in  the  year  1699.  Having  Rudied  four  years 
at  New-college,  Oxford,  he  was  presented  to  the  living 
of  Pimperne  in  Dorfetfhire,  which  he  held  during  the 
remainder  of  his  life.  He  had  fo  poetical  a  turn,  that 
while  he  was  a  fchool-boy  he  wrote  two  large  folios 
of  manufeript  poems,  one  of  which  contained  an  en- 
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tire  tranflation  of  Lucan.  He  was  much  efteemecl 
while  at  the  univerfity  ;  particularly  by  the  celebrated' 
Dr  Young,  who  ufed  familiarly  to  call  him  his  fan . 
•Next  to  his  fine  tranflation  of  Virgil,  Mr  Pitt  gained 
.the  greatefl  reputation  by  his  excellent  EngliRi  tranfia- 
tion  of  Vida’s  Art  of  Poetry.  This  amiable  poet  died  in 
the  year  1748,  without  leaving,  it  is  laid,  one  enemy 
behind  him. 

Pitt,  William ,  earl  of  Chatham,  a  moR  celebrated 
Britifli  flatefman  and  patriot,  was  born  in  November 
1708.  He  was  the  youngefl  fon  of  Robert  Pitt,  Efq; 
of  Boconnock  in  Cornwall ;  and  grandfon  of  Thomas 
Pitt,  Efq;  governor  of  Fort  St  George  in  the  Eafl  In¬ 
dies,  in  the  reign  of  Queen  Anne,  who  fold  an  extraordi¬ 
nary  diamond  to  the  king  of  France  for  135,0001.  and 
thus  obtained  the  name  of  Diamond  Pitt .  His  intel¬ 
lectual  faculties  and  powers  of  elocution  very  foon  made 
.a  difliirguiihed  appearance  ;  but  at  the  age  of  16  he 
felt  the  attacks  of  an  hereditary  and  incurable  gout,  by 
.which  he  was  tormented  at  times  during  the  reit  of  his 
life. 

His  lordfliip  entered  early  into  the  army,  and  ferved 
m  a  regiment  of  dragoons.  Through  the  interefl  of 
the  duchefs  of  Marlborough  he  obtained  a  feat  in 
parliament,  before  he  was  21  years  of  age.  His  fitft 
appearance  in  the  houfe  was  as  reprefentative  of  the 
borough  of  Old  Sarum,  in  the  ninth  parliament  of 
Great  Britain.  In  the  10th  he  reprefented  Seaford, 
Aldborough  in  the  nth,  and  the  city  of  Bath  in  the 
1  2th  ;  where  he  continued  till  he  was  called  up  to  the 
houfe  of  peers  in  17 66.  The  intention  of  the  duchefs 
in  bringing  him  thus  early  into  parliament  was  to  op- 
pofe  Sir  Robert  Walpole,  whom  he  kept  in  awe  by  the 
force  of  his  eloquence.  At  her  death  the  duchefs  left 
him  1 0,00c  1.  on  condition,  as  was  then  reported,  that 
he  never  ffiould  receive  a  place  in  adminiflration.  How¬ 
ever,  ii  any  fuch  condition  was  made,  it  certainly  was 
not  kept  on  his  lordfliip’s  part.  In  1746  he  was  ap¬ 
pointed  vice-treafurer  of  Ireland,  and  foon  after  pay- 
mafler  general  of  the  forces,  and  fworn  a  privy- counfel- 
l°r.  He  difeharged  the  office  of  paymafler  with  fuch 
honour  and  inflexible  integrity,  refufing  even  many  of 
the  perquifites  of  his  office,  that  his  bitterefl  enemies 
could  lay  nothing  to  his  charge,  and  he  foon  became 
the  darling  of  the  people.  In  1755  he  religned  the  of¬ 
fice  of  paymafler,  on  feeing  Mr  Fox  preferred  to  him. 
The  people  were  alarmed  at  this  refignation  ;  and  be¬ 
ing  difgufled  with  the  unfuccefsful  beginning  of  the  war, 
complained  fo  loudly,  that,  on  the  4th  December  17^6, 
Mr  Pitt  wTas  appointed  fecretary  of  Rate  in  the  room  of 
Mr  Fox  afterw-ards  Lord  Plolland  ;  and  other  promo¬ 
tions  were  made  in  order  to  fecond  his  plans.  He  then 
took  fuch  meafures  as  were  neceffary  for  the  honour  and 
interefl  of  the  nation  ;  but  in  the  month  of  February 
1757)  having  refufed  to  affient  to  the  carrying  on  a  war 
in  Germany  for  the  fake  of  his  maiefly’s  dominions  on 
the  continent,  he  was  deprived  of  the  feals  on  the  5th  of 
April  following.  Upon  this  the  complaints  of  the  peo¬ 
ple  again  became  fo  violent,  that  on  the  29th  of  June 
he  was  again  appointed  fecretary,  ai\d  his  friends  filled 
other  important  offices.  The  fuccefs  with  which  the 
war  was  now  conduced  is  univerfally  known ;  yet  on 
the  5th  of  October  1761,  Mr  Pitt,  to  the  aflonifhment 
of  almofl  the  whole  kingdom,  refigned  the  feals  into  his 
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majefiy’s  own  hands. 


The  reafon  of  this  was,  that  Mr 
Pitt, 
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‘itt.  Pitt,  having  received  certain  intelligence  that  the  fa- 
mily-compait  was  figned  between  France  and  Spain, 
and  that  the  latter  was  about  to  join  France  againft  us, 
thought  it  neceffary  to  prevent  her  by  commencing  hof- 
tilides  firft.  Having  communicated  this  opinion  in  the 
privy- council,  the  other  minifters  urged  that  they  would 
think  twice  before  they  declared  war  againft  that  king¬ 
dom.  “  I  will  not  give  them  leave  to  think  (replied 
Mr  Pitt)  3  this  is  the  time,  let  us  crufh  the  whole  houfe 
of  Bourbon.  But  if  the  members  of  this  board  are  of  a 
different  opinion,  this  is  the  laft  time  I  (hall  ever  mix  in 
its  councils.  I  was  called  into  the  miniftry  by  the  voice 
of  the  people,  and  to  them  I  hold  myfelf  anfwerable  for 
my  conduct.  I  am  to  thank  the  minifters  of  the  late 
king  for  their  fupport  3  I  have  ferved  my  country  with 
fuccefs  3  but  I  will  not  be  refponfible  for  the  condinff 
of  the  war  any  longer  than  while  I  have  the  direction 
of  it.”  To  this  bold  declaration,  the  lord  who  then 
preiided  in  council  made  the  following  reply.  “  I  find 
the  gentleman  it  determined  to  leave  us  •,  nor  can  I  fay 
that  I  am  forry  for  it,  fince  he  would  otherwile  have 
certainly  compelled  us  to  leave  him.  But  if  he  is  re¬ 
vived  to  affume  the  right  of  adviling  his  majefly,  and 
directing  the  operations  of  the  war,  to  what  purpole  are 
we  called  to  this  council  ?  When  he  talks  of  being 
refponlible  to  the,,  people,  he  talks  the  language  of  the 
houfe  of  commons,  and  forgets  that  at  this  board  he  is 
refponlible  only  to  the  king.  However,  though  he 
may  poffibly  have  convinced  himfelf  of  his  infallibility, 
Bill  it  remains  that  we  Ihould  be  equally  convinced  be¬ 
fore  we  can  refign  our  underftandings  to  his  dire&ion, 
or  join  with  him  in  the  meafure  he  propofes.” 

This  converfation,  which  was  followed  by  Mr  Pitt’s 
refignation,  is  fufficient  to  fhow  the  haughtinefs  and  im¬ 
perious  temper  of  our  minifter.  However,  thefe  very 
qualities  were  fometimes  produ&ive  of  great  and  good 
eonfequences,  as  appears  from  the  following  anecdote. 
—Preparatory  to  one  of  the  fecret  expeditions  during 
the  war  which  ended  in  1763  the  minifter  had  given 
orders  to  the  different  preliding  officers  in  the  military, 
navy,  and  ordnance  departments,  to  prepare  a  large 
bo  dy  of  forces,  a  certain  number  of  Ihips,  and  a  pro¬ 
portionable  quantity  of  ffores,  &c.  and  to  have  them 
all  ready  againft  a  certain  day.  To  thefe  orders  he  re¬ 
ceived  an  anfwer  from  each  of  the  officers,  declaring 
the  total  impoftibility  of  a  compliance  with  them. 
Notwithftanding  it  was  then  at  a  very  late  hour,  he 
fent  immediately  for  his  fecretary  3  and  after  expreffing 
his  refentment  at  the  ignorance  or  negligence  of  his 
majefty's  fervants,  he  gave  the  following  commands : 
— “  I  deli  re,  Mr  Wood,  that  you  will  immediately  go 
to  Lord  Anfon  3  you  need  not  trouble  yourfelf  to  fearch 
the  admiralty,  he  is  not  to  be  found  there  3  you  mult  pur- 
fue  him  to  the  gaming-houfe,  and  tell  him  from  me,  that 
if  he  does  not  obey  the  oiders  of  government  which  he 
has  received  at  my  hands,  that  I  will  moft  affuredly  im¬ 
peach  him.  Proceed  from  him  to  Lord  Ligonier  5  and 
though  he  lliould  be  bolftered  with  harlots,  undraw  his 
eurtains,  and  repeat  the  fame  meffage.  Then  direCt  your 
courfe  to  Sir  Charles  Frederick,  and  affure  him  that  if 
his  majefty’s  orders  are  not  obeyed,  tliev  lhall  be  the  laft 
which  he  lhall  receive  from  me.”  In  confequence  of 
thefe  commands,  Mr  Wood  proceeded  to  White’s,  and 
told  his  errand  to  the  flrft  lord  of  the  admiralty 3  who 
infilled  that  the  fecretary  of  ftate  was  out  of  his  fenfes, 
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and  it  was  impoffible  to  comply  with  his  willies  :  u  how¬ 
ever,  (added  he),  as  madmen  muft  be  anfwered,  tell  him 
that  I  will  do  my  uimoft  to  fatisfy  him.”  From  thence 
he  went  to  the  commander  in  chief  of  the  forces,  and  de¬ 
livered  the  fame  meffage.  He  alfo  faid  that  it  was  an 
impoffible  bulinefs  3  “  and  the  fecretary  knows  it,  (ad¬ 
ded  the  old  lord)  :  nevertbelefs,  he  is  in  the  right  to 
make  us  do  what  we  can  3  and  what  it  is  poffible  to  do, 
inform  him,  lhall  be  done.”  The  furveyor  general  of 
the  ordnance  was  next  informed  of  Mr  Pitt’s  refolution  3 
and,  after  fome  little  conlideration,  he  began  to  think 
that  the  orders  might  be  completed  within  the  time  pre- 
fcribed.  The  confequence  at  laft  was,  that  every  thing, 
in  fpite  cf  impoffibilities  themfelves,  was  ready  at  the 
time  appointed. 

After  his  refignation  in  1761,  Mr  Pitt  never  had  any 
Hiare  in  adminiitration.  He  received  a  pen  lion  of  3000I. 
a-year,  to  be  continued  after  his  deceale,  during  the  fur- 
vivancy  of  his  lady  and  fon  3  and  this  gratuity  was  dig¬ 
nified  with  the  title  of  Baronefs  of  Chatham  to  his  lady, 
and  that  of  Baron  to  her  heirs  male.  Mr  Pitt  at  that 
time  declined  the  title  of  nobility  3  but  in  17 66  accepted 
of  a  peerage  under  the  title  of  Baron  Pynfent  and  Earl 
of  Chatham,  and  at  the  lame  time  he  was  appointed  lord 
privy  -feal. 

I  his  acceptance  of  a  peerage  proved  very  prejudicial 
to  his  lordlhip’s  character.  However,  he  continued  fted- 
faft  in  his  oppolition  to  the  meafures  of  adminift ration. 

His  laft  appearance  in  the  houfe  of  lords  was  on  the  2d 
of  April  1778.  He  was  then  very  ill  and  much  debili¬ 
tated  :  but  the  quellion  vTas  important,  being  a  motion 
of  the  duke  of  Richmond  to  addrefs  hismajefty  to  remove 
the  minifters,  and  make  peace  with  America  on  any 
terms.  His  lordlbip  made  a  long  fpeech,  which  had  cer¬ 
tainly  overcome  his  fpirits  :  for,  attempting  to  rife  a  fe- 
cond  time,  he  fell  down  in  a  convulfive  fit  3  and  though 
he  recovered  for  that  time,  his  dilorder  continued  to  in- 
creafe  till  the  1  xth  of  May,  -when  he  died  at  his  feat  at 
Hayes.  His  death  was  lamented  as  a  national  lofs.  As 
foon  as  the  news  reached  the  houfe  of  commons,  which 
was  then  fitting,  Colonel  Barre  made  a  motion,  that  an 
addrefs  lliould  be  prefented  to  his  majefly,  requefting 
that  the  earl  of  Chatham  Ihould  be  buried  at  the  public 
expence.  But  Mr  Rigby  having  propofed  the  ere&ing 
of  a  ftatue  to  his  memory,  as  more  likely  to  perpetuate 
the  fenfe  of  his  great  merits  entertained  by  the  public, 
this  was  unanimoully  carried.  A  bill  was  foon  after 
palTed,  by  which  40G0I.  a-year  was  fettled  upon  John 
now  earl  of  Chatham,  and  the  heirs  of  the  late  earl 
to  whom  that  title  may  defeend. — His  lordlbip  was 
married  in  1754  to  Lady  Hfcfter,  filler  to  the  earl 
of  Temple  3  by  whom  he  had  three  fons  and  two 
daughters. 

Never  perhaps  was  any  life  fo  multifarious  as  that  of 
Lord  Chatham  3  never  did  any  comprife  fuch  a  number 
of  interefling  fixations.  To  bring  the  fcattered  fea¬ 
tures  of  fuch  a  character  into  one  point  of  view,  is  an 
arduous  talk.  The  author  of  the  hiftory  of  his  life  *  *  Hr  ft  ary  of 
has  attempted  to  do  it  3  and  with  the  outlines  of  what  ^ *fe  °f 

he  has  faid  in  fumming  up  his  charader,  we  lhall  finifh 
our  biographical  fketch  of  this  wonderful  man.  of  Chatham* 

“  One  of  the  firft  things  that  ftrikes  us,  in  the  re¬ 
collection  of  Chatham’s  life,  is  the  fuperior  figure  he 
makes  among  his  cotemporaries.  Men  of  genius  and 
attraction,  a  Carteret,  a  Townlhend,  and  I  had  almoft 
4  E  faid 
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laid  a  Mansfield,  however  pleafing  in  a  limited  view,  ap¬ 
pear  evidently  in  this  companion  to  111  rink  into  narrow¬ 
er  dimenficns,  and  walk  a  humbler  circle.  All  that  de- 
ferves  to  arreft  the  attention,  in  taking  a  general  furvey 
of  the  age  in  which  he  lived,  is  comprifed  in  the  hiflory 
of  Chatham.  No  character  ever  bore  the  more  unditput- 
ed  flamp  of  originality.  Unrefembled  and  himfelf,  he 
was  not  born  to  accommodate  to  the  genius  of  his  age. 
While  all  round  him  were  depreiTed  by  the  uniformity 
of  ia'firion,  or  the  contagion  of  venality,  he  flood  aloof. 
He  confulted  no  judgement  but  his  own  and  he  a£ted 
from  the  untainted  dilates  of  a  ccmprehenfive  foul. 

“  The  native  royalty  of  his  mind  is  eminently  con- 
fpicuous.  He  felt  himfelf  born  to  command  ,  and  the 
free  fons  of  Britain  implicitly  obeyed  him.  In  him  was 
realifed  the  fable  of  Orpheus }  and  his  genius,  his  fpirit, 
his  eloquence,  led  millions  in  his  train,  fubdued  the  rug¬ 
ged  lavage,  and  difarmed  the  fangs  of  malignity  and 
envy.  Nothing  is  in  its  nature  fb  inconfiflent  as  the 
breath  of  popular  applaufe  :  and  yet  that  breath  was 
eminently  his  during  the  greater  part  of  his  life.  Want 
of  fucceis  could  not  divert  it  }  inconfiflency  of  condubt 
could  not  change  its  tenor.  The  aftonifhing  extent  of 
his  views,  and  the  myflerious  comprehenfion  of  his  plans, 
did  not  in  one  refpebt  fet  him  above  little  things  ;  no¬ 
thing  that  was  neceffary  to  the  execution  of  his  defigns 
was  beneath  him.  In  another  refpebt,  however,  he  was 
infinitely  eflranged  to  little  things  :  fwallowed  up  in  the 
bufinefs  of  his  country,  he  did  not  think  of  the  derange¬ 
ment  of  his  own  private  affairs  ;  for,  though  in difpofed  to 
all  the  modes  of  difiipated  expence,  his  affairs,  ev*n  wrhen 
his  circumftanccs  were  much  improved,  were  always  de¬ 
ranged.  But  the  features  that  feem  moil  eminently  to 
have  characlerifed  him,  were  fpirit  and  intrepidity  :  they 
are  confpicuous  in  every  adlion  and  in  every  turn  of  his 
life  y  nor  did  this  fpirit  and  intrepidity  leave  him  even 
at  the  lafl. 

u  The  manners  of  Lord  Chatham  wrere  eafy  and  bland, 
his  converfation  was  fpirited  and  gay,  and  he  readily 
adapted  himfelf  to  the  complexion  of  thofe  with  whom 
he  affociated.  That  artificial  referve,  which  is  the  never- 
failing  refuge  of  felf-diffidence  and  cowardice,  vras  not 
made  for  him.  He  was  unconllrained  as  artlefs  infancy, 
and  generous  as  the  noon-day  fun  :  yet  had  he  fbmething 
impenetrable  that  hung  about  him.  Ey  an  irrefiflible 
energy  of  foul,  he  tvas  haughty  and  imperious.  He  was 
incapable  of  affociating  councils,  and  he  was  not  formed 
for  the  fweetefl  bands  of  fociety.  He  was  a  pleafing 
companion,  but  an  unpliant  friend. 

“  The  ambition  cf  our  hero,  however  generous  in  its 
flrain,  was  the  fource  of  repeated  errors  in  his  conduct. 
To  the  refignation  of  Lord  Carteret,  and  again,  from  the 
commencement  of  the  year  1770,  his- proceedings  wTere 
bold  and  uniform.  In  the  intermediate  period  they  were 
marked  with  a  verfatility,  incident  only  in  general  to  the 
mod  flexible  minds.  We  may  occafionally  trace  in  them 
the  indecifion  of  a  candidate,  and  the  fupplenefs  of  a  cour¬ 
tier.  In  a  word,  he  aimed  at  the  impoffible  talk  of  flat¬ 
tering  at  once  the  prejudices  of  a  monarch,  and  purfuing 
unremittedly  the  interefls  of  the  people. 

“  A  feature,  too,  fufficiently  prominent  in  his  cha¬ 
racter,  was  vanity,  or  perhaps  pride  and  confcious  fu- 
periority.  He  dealt  furely  fomewhat  too  freely  with 
invebtive.  He  did  not  pretend  to  an  ignorance  of  his 
talents,  or  to  manage  the  difplay  of  his  important  fer- 


vices.  Himfelf  was  too  often  the  hero  of  his  tale  ;  and 
the  fuccefles  of  the  lall  war  the  burden  of  his  fong  f . 

“  Palriotifm  was  alfo  the  fource  of  lome  of  his  im¬ 
perfections,  Pie  loved  his  country  too  well  or,  if  that 
may  found  abfurd,  the  benevolence  at  lealt,  that  em¬ 
braces  the  fpecies,  had  not  fufficient  fcope  in  his  mind. 
He  once  fly  led  himfelf  a  lover  of  honourable  war  ;  and- 
in  fo  doing  he  let  us  into  one  trait  of  his  character. 
The  friend  of  human  kind  wall  be  an  enemy  to  all  war. 
He  indulged  too  much  a  puerile  antipathy  to  the  houfe  of 
Bourbon  ;  and  it  was  furely  the  want  of  expanfive  affec¬ 
tions  that  led  him  to  fo  unqualified  a  condemnation  of 
American  independency. 

“  But  the  eloquence  of  Lord  Chatham  xvas  one  of  his 
molt  finking  charaCf eriflics.  He  far  outflripped  his  com¬ 
petitors,  and  flood  alone  the  rival  of  antiquity. 

_  “  His  eloquence  was  of  every  kind.  No  man  excelled 
him  in  clofe  argument  and  methodical  deduction  :  but 
this  was  not  the  flyle  into  which  he  naturally  fell.  His 
oratory  wTas  unlaboured  and  fpontaneous  :  he  ruflied  at 
once  upon  the  fubjeCt  5  and  ufually  illuflrated  it  rather 
by  glowing  language  and  original  conception,  than  by 
cool  reafoning.  His  perfon  wTas  tall  and  dignified  }  his 
face  was  the  face  of  an  eagle  ;  his  piercing  eye  withered 
the  nerves,  and  looked  through  the  fouls  of  his  oppon¬ 
ents  his  countenance  w'as  flern,  and  the  voice  of  thunder 
fat  upon  his  lips  :  anon,  however,  he  could  defeend  to 
the  eafy  and  the  playful.  His  voice  feemed  fcarcelv  more 
adapted  to  energy  and  to  terror,  than  it  did  to  the  me¬ 
lodious,  the  infinuating,  and  the  fportive.  If,  however, 
in  the  enthufiafm  of  admiration,  wre  can  find  room  for 
the  frigidity  of  criticifm,  his  aCtion  feemed  the  mofl  open 
to  objection.  It  was  forcible,  uniform,  and  ungraceful. 
In  a  wTord,  the  moft  celebrated  orators  of  antiquity  w’ere 
in  a  great  meafure  the  children  of  labour  and  cultivation. 
Lord  Chatham  was  always  natural  and  himfelf.” 

To  the  misfortune  of  letters,  and  of  poflerity,  it  has 
been  faid,  his  lordfliip  never  publifhed  any  thing.  Lord 
Cheflerfield  fays,  44  that  he  had  a  mofl  happy  turn  for 
poetry  :  but  it  is  more  than  probable  that  Cheflerfield 
was  deceived  \  for  we  are  told  by  his  biographer  that 
his  verfes  to  Garrick  wrere  very  meagre,  and  Lord  Cha¬ 
tham  himfelf  faid  that  he  feldom  indulged  and  feldom 
avowed  it.  It  fli®uld  feem,  then,  that  he  himfelf  fet 
no  great  value  upon  it.  Perhaps  a  proper  confidence 
of  one’s  felf  is  eflential  to  all  extraordinary  merit. 
Why  fliould  wTe  ambitioufly  aferibe  to  one  mind  every 
fpecies  of  human  excellence  ?  But  though  he  wTas  no 
poet,  it  is  more  than  probable,  that  he  would  have  ex¬ 
celled  as  much  in  waiting  profe  as  he  did  in  fpeaking 
it. 

Pitt,  the  Right  Honourable  William,  was  the  fourth 
child  of  that  illuflrious  orator  and  confummate  flatefman* 
William  Pitt,  the  fiifl  earl  of  Chatham,  and  w^as  bom 
on  the  28th  of  May  1759.  Nicholas  Pitt,  who  lived 
in  the  reign  of  Henry  VI.  was  the  common  anceflor  of 
the  noble  families  of  Chatham,  Camelford,  and  Rivers. 
Thomas  Pitt,  the  firfl  of  the  name  who  attained  any 
confiderable  eminence,  w^as  governor  of  Fort  St  George 
in  the  Eaft  Indies,  where  he  purchafed,  as  noticed  in  the 
preceding  Rife,  for  20,400k  flerling,  the  extraordinary 
diamond  called  the  regent ,  weighing  127  carats,  and 
which  was  fold  to  the  king  of  France  for  the  enormous 
fum  of  135,000k  flerling.  This  diamond  it  is  faid,  now 
occupies  a  confpicuous  place  in  the  imperial  diadem  of 
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Pitt.  Bonaparte.  By  means  of  this  vaft  fum  he  was  enabled 

— to  purchafe  a  confiderable  eftate  in  Cornwall  j  yet  bis 
grand- children  were  poorly  provided  for,  particularly 
the  great  earl  of  Chatham,  but  what  he  wanted  in  opu¬ 
lence  was  abundantly  fupplied  by  the  uncommon  talents 
and  abilities,  which  nature  conferred  upon  him  in  the 
profufefi  manner.  Although  he  betook  himfelf  for  fup- 
port  to  the  profeflion  of  arms,  he  never  rofe  higher  than 
to  the  rank  of  a  comet  of  horfe,  of  which  Sir  Robert 
Walpole,  with  unexampled  mcannefs,  deprived  him,  be- 
caufe  he  had  the  boldnefs  and  integrity  to  oppofe  his  ad- 
mini  fixation.  This,  however,  proved  no  real  obftacle 
to  his  preferment  in  the  Rate,  for  in  the  year  1756  he 
became  prime  minifter. 

As  the  prefent  earl  of  Chatham  was  deftined  for  the 
army,  and  another  fon  James-Charles  for  the  navy,  lord 
Chatham  refolved  to  train  up  William  to  the  profeflion 
of  a  ftatefman.  Having  therefore  confided  the  care  of 
his  other  two  fons  to  others,  he  took  William  under  his 
own  immediate  infpe6Hon,  whofe  rapid  progrefs  cheered 
the  folitude,  and  illumed  the  declining  days  of  this  ex¬ 
traordinary  man,  who  already  began  to  prefage  his  fu¬ 
ture  greatnefs.  His  fchool  exercifes  were  performed 
under  the  care  of  a  private  tutor,  a  Mr,  afterwards  Dr 
Wilfon,  while  his  noble  father  embraced  every  oppor¬ 
tunity  of  converfing  with  him  on  every  interefting  topic 
with  the  utmoft  freedom,  in  order  to  expand  his  mind, 
and  mature  his  judgement.  He  alfo  made  him  declaim 
from  a  chair  or  a  table,  well  knowing  that  the  gift  of 
eloquence  is  a  valuable  acquifition  for  a  young  man  who 
wifhes  to  arrive  at  eminence,  and  that  it  had  fupplied  the 
deficiencies  of  fortune  in  his  own  perfon. 

It  was  refolved  on,  at  a  proper  period,  to  fend  Wil¬ 
liam  to  one  of  the  univerfities,  and  on  this  occafion  Cam¬ 
bridge  was  preferred  to  Oxford,  from  a  decided  opinion 
entertained  by  many,  that  the  political  doctrines  incul¬ 
cated  at  the  former  were  more  liberal  than  thofe  ufually 
propagated  at  the  latter.  He  was  accordingly  placed 
under  the  tuition  of  Dr  Turner  of  Pembroke  Hall.  Dr 
Prettyman,  afterwards  bifhop  of  Lincoln,  alfo  partici¬ 
pated  in  the  care  of  his  education,  and  was  his  private 
inftrudlor.  During  his  refidence  at  Cambridge,  it  ap¬ 
pears  certain  that  the  morals  and  condu£t  of  Mr  Pitt 
were  unimpeachable,  not  in  the  fmalleft  degree  contami¬ 
nated  by  the  powerful  example  of  the  young  nobility. 
Here  he  took  his  bachelor’s  degree,  and  alfo  that  of 
A.  M.  and  acquired  fuch  reputation  in  the  univerfity  for 
talents,  indufiry,  and  propriety  of  deportment,  as  proved 
of  great  advantage  to  him  in  his  fubfequent  purfuits 
through  life. 

When  Mr  Pitt  left  the  univerfity,  he  was  entered  at 
Lincoln’s  Inn,  much  about  the  fame  time  with  Mr  Ad¬ 
dington,  whofe  father  had  been  both  the  phyfician  and 
friend  of  his  family,  and  was  enabled  to  be  called  to  the 
bar  in  the  fpace  of  three  years,  having  received  fome 
marks  of  favour  on  account  of  his  degree.  He  made 
choice  of  the  weftern  circuit  as  the  fcene  of  his  firfi  ef¬ 
forts  *,  but  having  little  pra&ice  as  an  lawyer,  he  had  of 
confequence  but  little  celebrity  ;  and  it  is  probable  that 
he  was  ill  qualified,  on  the  fcore  of  patient  and  labo¬ 
rious  inveftigation,  for  a  purfuit  in  which  nothing  great 
can  be  accoraplifiied,  without  the  perfevering  indufiry  of 
a  whole  life. 

Fortune  at  this  time  feemed  eager  to  heap  favours 
upon  him  of  another  kind.  Being  bred  a  ftatefman,  the 


houfe  of  commons  was  of  courfe  the  place  where  he 
was  to  begin  his  political  career.  He  was  adviled  by 
numerous  friends  to  propofe  himfelf  a  candidate  for  the 
univerfity  of  Cambridge,  but  he  failed  of  fuccefs  from 
the  want  of  fufficient  influence.  Accident,  hov/ever, 
brought  about  what  the  defigns  of  his  friends  could  not 
accomplifh.  The  duke  of  Rutland  afked  Sir  James  Low- 
ther  (afterwards  earl  of  Lonfdale),  if  he  could  poflibly 
make  room  in  any  of  his  boroughs,  to  bring  in  his  young 
friend  Mr  Pitt,  who  had  thus  loft  his  eleclion  for  Cam¬ 
bridge.  Fie  was  chofen  member  for  the  borough  of  Ap¬ 
pleby.  About  this  time  the  American  war  was  raging 
with  unabated  violence,  which  Mr  Pitt,  following  the 
example  and  advice  of  his  father,  reprobated  as  one  of 
the  moft  fhameful  and  ruinous  corflidls  cf  modern  times. 
Having  efpouled  the  conftitutional  and  popular  fide  of 
this  important  queftion,  his  opening  talents  were  difplay- 
ed  to  no  common  advantage,  and  he  was  not  only  re¬ 
garded  as  a  promifing  fpeaker,  but  as  deftined  at  fome 
future  period  to  rank  high  in  the  councils  of  his  native 
country. .  This  was  truly  honourable  to  fo  young  a  man, 
when  it  is  remembered  that  one  houfe  could  then  boafl: 
of  a  Rockingham,  a  Richmond,  and  a  Shelburne,  and 
the  other  of  a  Saville,  a  Dunning,  a  Burke,  a  Barre, 
and  a  Fox.  Yet  there  was  ftill  room  for  our  juvenile 
orator,  and  the  recolledlion  of  the  eloquence,  the  talents, 
and  the  meritorious  fervices  of  his  father,  contributed 
greatly  to  fix  the  attention  of  mankind  on  the  deport¬ 
ment  of  a  favourite  fon. 
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About  this  time  the  extent  of  the  royal  prerogative 
engaged  the  attention  both  of  the  parliament  and  the 
public,  and  a  vote  of  the  commons,  “  that  the  influence 
of  toe  crown  had  increafed,  was  increafing,  and  ought 
to  be  dimimfhed,”  plainly  pointed  to  an  objeft,  whether 
real  or  imaginary,  which  occasioned  a  confiderable  de¬ 
gree  of  difeontent.  Mr  Burke,  then  in  the  zeniih  of  his 
popularity,  encouraged  by  numerous  fymptoms  of  jea- 
loufy,  once  more  brought  forward  his  plan  of  economy, 
which  being  founded  on  a  progrefiive  retrenchment,  ap¬ 
peared  admirably  calculated  to  diminifh  the  influence  of 
the  crown.  It  is  needlefs  to  add  that  it  was  oppofed  by 
the  minifter  (Lord  North),  but  it  was  ably  fupported  by 
Mr  Pitt,  who  forcibly  ridiculed  every  objection  that  could 
be  brought  againft  it.  The  bill  was  reje&ed  after  a 
long  debate,  but  afterwards  introduced  at  a  more  aufni- 
cious  period,  and  to  a  certain  extent  carried  into  effe£h 
Mr  Fox  having  moved  that  minifters  fhould  imme¬ 
diately  take  every  poflible  meafure  for  concluding  a 
peace  with  our  American  colonies,  he  was  powerfully 
fupported  by  Mr  Pitt,  whofe  commanding  eloquence  en¬ 
gaged  the  whole  attention  of  the  houfe,  while  he  re¬ 
probated  die  cruelty  and  impolicy  of  the  conteft  with 
our  colonies.  He  declared  that  it  was  conceived  in  in- 
juftice,  nurtured  and  brought  forth  in  folly,  and  its  foot- 
fteps  were  marked  with  blood,  daughter,  perfection, 
and  devastation.  Many  handfome  compliments  were 
paid' him  by  two  eminent  judges  of  real  merit,  we  mean 
the  lord  advocate  of  Scotland  (now  Vifcount  Melville), 
and  Mr  \\  ilkes.  The  former,  in  particular,  declared  that 
his  powerful  abilities  and  brilliant  eloquence  were  uni- 
verfally  acknowledged  proofs,  that  the  aftonifhing  extent 
and  force  of  an  exalted  underftanding  had  defeended,  in 
an  hereditary  line,  from  the  late  illuftrious  poffeffor  of 
them,  to  a  fon  equally  endowed  with  all  the  fire,  and 
firength,  and  grace  of  oratory. 
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*  A  mo*'C  equal  reprefentation  of  the  people  in  parlia-  lor  of  the  exchequer: 


ment  was  one  of  the  principal  objects  to  which  th< 
tion  dire&ed  its  attention,  next  to  the  American  war. 
It  was  admitted  to  be  the  undoubted  prerogative  of  the 
crown  to  declare  war  \  but  as  the  fupplics  were  entrufted 
to  the  management  of  the  reprefentatives  of  the  people, 
it  was  affirmed  by  fome  that  minifters  could  not  have 
carried  on  a  contelt  accompanied  with  the  walle  of  fo 
much  blood  and  treafure,  had  it  not  been  owing  to  the 
corruption  and  venality  of  parliament.  To  derive  ad¬ 
vantage  from  pall  experience  ;  to  confer  011  the  people 
their  due  importance  in  liich  a  mixed  government  as 
that  of  Britain,  and  rcllorc  the  conftiturion  to  its  origi¬ 
nal  purity,  became  by  this  time  the  grand  objeft  of  Mr 
Pitt’s  exertions.  He  was^  as  yet  untainted  by  the  fafei- 
nating  charms  of  power  and  authority,  and  confrdered  a 
well-earned  fame  as  the  bell,  the  only  reward  of  his 
laudable  endeavours.  He  accordingly  brought  the  prin¬ 
ciples  and  condudl  of  his  opponents  to  fuch  a  tell  as  they 
fuccefsfully  employed  againd  himfelf,  in  order  to  wound 
his  feelings,  and  convift  him  of  inconflftencv,  by  turn¬ 
ing  his  back  on  his  once  favourite  fentiments.  When 
many  cities  and  counties  endeavoured  to  obtain  a  reform 
in  parliament,  Mr  Pitt  a&ually  fat  in  a  convention  of 
delegates,  met  together  in  the  neighbourhood  of  the 
place  where  the  legifiature  held  its  fittings. 

The  American  war  in  the  mean  time  was  drawing  to 
a  termination,  and  the  fpoils  of  the  office  of  the  former 
minifter  became  the  reward  of  thofe  who  oppofed  him. 
During  the  fhort  exiftence  of  the  Rockingham  admini- 
flration,  contractors  were  excluded  from  the  heufe  of 
commons  \  officers  belonging  to  the  cuftoms  and  excife 
were  declared  unqualified  to  vote  at  elections  \  the  pro¬ 
ceedings  refpeSing  the  Middlefex  election  were  refeind- 
ed  :  and  vrinle  a  more  liberal  policy  was  adopted  with 
regard  to  Ireland,  many  fuperfluous  offices  were  abolish¬ 
ed  in  England  by  means  of  a  reform  bill,  winch  tended 
powerfully  to  deftroy  corruption.  Many  more  import¬ 
ant  reforms  would  have  been  accomplifhed,  had  not  the 
death  of  the  diftinguifhed  Rockingham  brought  about 
great  and  fudden  changes. 

Mr  Fox  retired  in  confequence  of  new  arrangements, 
and  Lord  Shelburne,  as  firft  lord  of  the  treafury,  made 
choice  of  Mr  Pitt  as  chancellor  of  the  exchequer,  who, 
declared,  although  only  23  years  of  age,  that  he  wmuld 
accept  of  no  inferior  office.  Peace  now  feemed  to  be  an 
objcdl  generally  defirable  at  any  rate,  and  without  much 
regarding  vrhat  facrifices  might  be  made  in  order  to  pro¬ 
cure  it  }  but  the  terms  met  with  powerful  oppofition 
from  two  men  formerly  confidered  as  mortal  enemies, 
viz.  Lord  North  and  Mr  Fox,  the  latter  of  w  hom  retired 
from  office.  Soon  after  the  difmiflion  of  Pvlr  Fox,  Mr 
Pitt  again  brought  forward  the  queflion  refpeCting  a  re¬ 
form  in  parliament,  which  he  fondly  hoped  would  be 
the  means  of  reftoring  him  to  his  wonted  popularity,  and 
pave  the  lvay  to  the  increafe  of  his  powder.  He  therefore 
fubmitted  three  different  motions  to  the  confideration  of 
the  houfe  \  but  although  in  thefe  motions  he  wxis  ably 
fipported,  he  was  left  in  a  minority. 

The  coalition  miniftry,  as  it  w^as  called,  had  frill  a 
confiderable  majority  in  parliament,  not  writhftan  ding  the 
popularity  belonging  to  the  name  and  talents  of  Mr  Pitt, 
but  the  celebrated  India  bill  wTas  productive  of  a  change. 
This  bill  owTed  its  origin  to  Mr  Burke,  but  it  received  a 
regular  and  fyftematical  oppofition  from  the  ex-chancel- 
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It  wras  carried,  however,  in  the 
houfe  of  commons  by  a  great  majority,  but  in  the  houfe 
of  lords  it  was  oppoied  by  the  duke  of  Richmond,  Lord 
Thurlow,  and  Earl  Temple  (afterwards  marquis  of  Buck¬ 
ingham)  ;  and  on  the  17th  of  December  1783,  it  was 
finally  rejeCtcd  by  a  majority  of  19. 

J  he  king  in  the  mean  time  determined  on  an  entire 
change  of  adminiftration,  and  the  two  fecretarks  were 
informed  on  the  j  8th  of  December  1783,  about  1  2  o’clock 
at  night,  that  his  majelly  had  no  further  oc cation  for 
their  fervices.  In  confequence  of  this  change,  the  im¬ 
portant  offices  of  firll  lerd  of  the  treafury  and  chancellor 
of  the  exchequer  were  bellowed  on  Mr  Pitt,  who  thus 
became  prime  miniiler  before  he  was  full  24  years  of  ace. 
1  hurlow  was  created  lord  chancellor,  the  duke  of  Rich¬ 
mond  keeper  of  the  privy  feal  :  the  marquis  of  Caermar- 
then  and  Lord  Sidney  were  chofen  fecretaries  of  ltate,  and 
Pvlr  Dundas,  treafurer  of  the  navy. 

Much  about  this  time  Mr  Pitt  brought  forward  a 
nerv  bill  for  the  better  government  of  India.  He  pro- 
pofed  that  a  board  of  ccntroul  (hould  be  iufrituted,  the 
nomination  of  whole  members  w  as  to  be  veiled  in  the 
crown,  and  to  them  the  difpatches  of  the  company  were 
to  be  fubnutted.  He  alfo  propofed  that  the  appointment 
of  the  commander  in  chief  fhould  belong  to  his  majelly, 
and  having  thus  fecured  the  political  interells  of  the 
company,  he  left  thofe  of  a  commercial  nature  entirely 
to  the  court  of  directors.  This  bill,  after  a  fhort  debate, 
was  rejected  by  a  majority  of  eight.  Such  was  the  pre¬ 
fect  temper  of  the  houfe  of  commons,  that  a  coalition  or 
immediate  diftolution  became  abfolutely  neceffary  )  and 
the  former  having  been  unfuccefsfully  attempted,  the 
lntter  was  luddenly  adopted,  on  the  25th  of  March  1784. 
Mr  Pitt  having  been  returned  for  the  univerrity  of  Cam¬ 
bridge,  again  brought  forward  his  bill  in  an  amended 
date  for  the  regulation  of  India,  and  carried  it  in  triumph 
through  both  houfes  of  parliament.  The  remaining  part 
of  the  feffion  gave  birch  to  an  a£t  for  the  better  preven¬ 
tion  of  fmuggling,  and  the  commutation  a£t,  by  virtue 
of  which  certain  duties  were  transferred  from  tea  to 
windows. 

When  Mr  Alderman  Sawffirldge  (June  1 6th  1784) 
made  a  motion  for  inquiring  into  the  prefent  flate  of  the 
commons  of  Great  Britain  in  parliament,  Mr  Pitt,  whofe. 
political  fentiments  had  undergone  a  revolution,  felt  him¬ 
felf  confiderably  embarraffed,  as  he  was  reminded  that 
he  had  brought  forward  queftions  on  the  fame  fubjcCl 
upon  a  former  occafion.  Mr  Pitt,  however,  declined  it,, 
on  account  of  the  preffure  of  public  bufinefs,  and  ob- 
ferved  that,  in  his  opinion,  the  prefent  was  not  the  pro¬ 
per  time  for  bringing  forward  the  quefricn,  and  that  it 
might  be  urged  with  greater  probability  of  fuccefs  on 
fome  future  occafion.  He  did  not  wifh  it  to  be  dif- 
culled  in  a  precipitate  manner,  yet  the  bufinefs  itfelffi 
fhould  have  every  fupport  he  wras  able  to  afford  it. 

Having  now  attained  the  fumniit  of  power  and  influ¬ 
ence  as  prime  minifter,  Mr  Pitt  exercifed  every  funCtion 
of  his  important  office,  without  any  check  or  controul. 
Poffeffed  of  a  great  majority  in  both  houfes  of  parlia¬ 
ment,  as  wrell  as  in  the  cabinet,  his  whole  deportment, 
in  the  language  of  his  opponents,  feems  to  have  become, 
lofty  in  the  extreme  ;  and  he  paid  little  or  no  regard  to 
that  popularity  which  he  had  formerly  courted. 

A  commercial  treaty  about  this  time  w^as  entered  into 
with  France,  the  terms  of  which  have  been  generally, 
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Pitt.  acknowledged  to  be  advantageous  to  Britain.  Mr  Pitt, 
r who  deferves  great  credit  for  giving  the  plan  his  coun¬ 
tenance,  adopted,  much  about  the  fame  time,  another 
refpefling  the  finances,  from  which  he  derived  a  high 
degree  of  reputation  ;  and,  as  he  pointed  at  a  period 
when  the  national  debt  might,  in  all  probability,  be  ex- 
hinguifhed,  the  country,  if  it  was  not  altogether  fatis- 
fied,  appeared  to  be  at  leaft  contented  under  his  adrnini- 
ftration  :  and  it  is  not  a  little  to  the  credit  of  his  finan¬ 
cial  fyftem,  that  his  opponents,  when  in  power,  not  on¬ 
ly  approved,  but  adopted  and  extended  it. 

In  this  manner  a  commercial  country  began  again  to 
fiourifh,  by  turning  its  attention  to  the  arts  of  peace  ; 
hut,  during  his  adminiftration,  its  profperity  was  threat¬ 
ened  to  be  interrupted  by  the  preparations  for  an  attack 
upon  Ruffia  at  one  time,  and  by  an  open  rupture  with 
Spain  at  another,  relative  to  Nootka  found.  I11  both 
cafes  the  blow  was  warded  off  by  negociation,  and  a 
good  underftanding  reftored.  The  refforation  of  the 
Itudtholder,  by  the  intervention  of  a  Pruffian  army,  and 
his  ftrenuous  oppofition  of  the  prince  of  Wales’s  appoint¬ 
ment  to  the  regency  during  the  king’s  indifpofition, 
were  alfo  two  important  meafures  purfued  and  difcuffed 
in  the  courfe  of  his  miniftry. 

Soon  after  the  commencement  of  the  French  revolu¬ 
tion,  Mr  Pitt  deemed  a  war  with  that  country  inevi¬ 
table.  But  for  a  full  detail  of  the  events  of  this  war, 
fee  Britain.  Having  held  the  reins  of  government 
during  18  years,  Mr  Pitt,  and  all  the  members  of  the 
cabinet,  fuddenly  retired  from  office  in  1801.  On  this 
occafion  all  parties  appeared  to  rejoice  at  the  appoint¬ 
ment  of  Mr  Addington  ;  and  France,  from  that  mo¬ 
ment,  as  fome  affert,  feemed  to  have  neither  friends  nor 
advocates  in  this  ifland.  When  the  articles  of  the  treaty 
of  Amiens  were  debated  in  the  houfe  of  commons,  Mr 
Pitt  defended  the  new  miniiler  with  the  whole  force  of 
his  abilities  and  influence. 

On  the  15th  of  March  1804,  Mr  Pitt  made  a  dire<ft 
attack  on  the  adminiftration  \  and  the  admiralty  board 
was  accufed  by  him  of  imbecility.  He  zealoufly  fup- 
ported  Pvlr  Fox’s  propofition  relative  to  the  Iriffi  militia 
bill  for  the  national  defence,  which  was  loft  on  a  divi- 
fion.  The  minifter’s  majority  having  dwindled  to  37, 
on  the  army  of  referve  fufpenfion  bill,  Mr  Addington 
and  fome  of  his  friends  retired,  and  the  ex-minifter  re¬ 
fumed  his  former  feat.  When  parliament  met  on  the 
15th  of  January  1805,  Mr  Pitt  warmly  defended  the 
war  with  Spain  5  and,  on  the  motion  for  an  addrefs,  he 
had  a  majority  of  20 7. 

But,  in  the  mean  time,  a  gouty  habit,  the  predifpo- 
fing  caufes  of  which  appear  to  have  been  hereditary, 
and  which,  perhaps,  wTas  increafed  by  his  oivn  manner 
of  living,  feizcd  on  a  conftitution  never  very  ftrong.  It 
is  alleged,  by  his  opponents,  that  this,  combined  with 
the  mifcarriage  of  his  fchemes,  and  the  afpeft  of  affairs 
on  the  continent,  preyed  fo  much  upon  his  mind,  that 
he  is  faid  to  have  died  of  a  broken  heart,  at  his  houfe 
near  Putney,  between  four  and  five  on  Wednefday 
morning,  January  23.  1806,  in  the  47th  year  of  his 


age. 

As  a  financier,  no  man  has  obtained  more  praife, 
who  ever  prefided  at  the  board  of  exchequer.  During 
his  miniftry  fome  of  our  manufactures  languiftied,  but 
many  flourifhed,  and  our  exports  weie  greatly  increafed. 
As,  a  fpeaker  he  was  unrivalled,  and  his  generous  fcorn 


of  wealth  muff  he  admired.  In  20  years  his  debts  a- 
mounted  only  to  40,0c  al.  They  were  paid  out  of  the 
public  purfe.  The  houfe  of  commons  alfo  paffed  a  vote, 
that  the  expences  of  his  funeral,  and  a  monument  to  his 
memory,  fhould  be  defrayed  by  the  nation. 

PUT  AC  US,  a  native  of  Mitylene  in  Lefhos,  was 
one  of  the  feven  wife  men  of  Greece  :  his  father’s  name 
was  Hyrradius.  With  the  affiffance  of  the  fons  of  Al¬ 
caeus,  he  delivered  his  country  from  the  oppreffion  of  the 
tyrant  Melanchrus  ;  and  in  the  war  which  the  Atheni¬ 
ans  waged  againff  Lefhos,  he  appeared  at  the  head  of 
his  countrymen,  and  challenged  to  fingle  combat  Phry- 
non  the  enemy’s  general.  As  the  event  of  the  war 
fecined  to  depend  upon  this  combat,  Phtacus  had  re- 
courfe  to  artifice  ;  and  when  he  engaged,  he  entangled 
his  adverfary  in  a  net  which  he  had  concealed  under  his 
fhield,  and  eafily  diipatched  him.  He  was  amply  re¬ 
warded  for  this  victory  ;  and  his  countrymen,  feniible  of 
his  merit,  unanimouily  appointed  him  governor  of  their 
city  with  unlimited  authority.  In  this  capacity  Pittacus 
behaved  with  great  moderation  and  prudence  \  and  after 
he  had  governed  his  fellow-citizens  with  the  ffriCteff  ju- 
ftice,  and  after  he  had  effablifhed  and  enforced  the  moff 
falutary  laws,  he  voluntarily  refigned  the  fovereign 
power  after  having  enjoyed  it  for  10  years,  obferving. 
that  the  virtues  and  innocence  of  private  life  were  in¬ 
compatible  with  the  power  and  influence  of  a  fovereign. 
His  diftntereftednefs  gained  him  many  admirers ;  and. 
when  the  Mityleneans  wiflied  to  reward  his  public  fer- 
vices  by  prefenting  him  with  an  immenfe  trail  of  terri¬ 
tory,  he  refufed  to  accept  more  land  than  what  fhould 
be  contained  in  the  dillance  to  which  he  could  throw  a 
javelin.  He  died  in  the  70th  year  of  his  age,  about 
579  years  before  Chrift,  after  he  had  fpent  the  laft 
10  years  of  his  life  in  literary  eafe  and  peaceful  retire¬ 
ment. 

The  following  maxims  and  precepts  are  aferibed  to 
Pittacus  :  The  firff  office  of  prudence  is  to  forefee  threat¬ 
ening  misfortunes,  and  prevent  them.  Power  difeovers 
the  man.  Never  talk  of  your  fchemes  before  they  are. 
executed  ;  left:,  if  you  fail  to  accomplifti  them,  you  be 
expofed  to  the  double  mortification  of  difappointment 
and  ridicule.  Whatever  you  do,  do  it  well.  Do  not 
that  to  your  neighbour  which  you  would  take  ill  from 
him.  Be  watchful  for  opportunities. 

Many  of  his  maxims  were  inferibed  on  the  walls  of  : 
Apollo’s  temple  at  Delphi,  to  fhow  to  the  world  how 
great  an  opinion  the  Mityleneans  entertained  of  his 
abilities  as  a  philofopher,  a  moralift,  and  a  man.  By' 
one  of  his  laws,  every  fault  committed  by  a  man  .  when 
intoxicated  deferved  double  punifhment. 

PITTENWEEM,  a  fmall  town  fituated  on  the  frith 
of  Forth,  towards  the  eaftern  extremity  of  the  county  of 
Fife  in  North  Britain.  It  takes  its  name  from  a  fmall 
cave  in  the  middle  of  it,  anciently  called  a  weem;  and  is 
remarkable  for  nothing  but  the  ruins  of  a  religious  houfe, 
which  is  fometimes  called  an  abbey  and  fometimes  a 
priory .  Which  of  thefe  is  the  proper  denomination  it  is 
hardly  worth  while  to  inquire  ;  but  it  appears  from  the. 
arms  of  the  monaftery,  ftill  preferved  over  the  principal, 
gate,  that  the  fuperior,  by  whatever  title  he  was  called, . 
had  the  privilege  of  wearing  a  mitre.  This  edifice,, 
which  feems  never  to  have  been  large,  was,  with  other 
monuments  of  miftaken  piety,  alienated  from  the  church 
at  the. Reformation  5  and  what  parts  of  it  now  remain 
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Pftten-  are  put  to  Very  different  ufes.  Some  of  the  cells  of  the 

M  weem-  monks  furniffi  habitations  tolerably  convenient  for  the 
v  fervants  of  him  who,  in  the  ceafeleis  change  of  property, 
has  got  poffeffion  of  the  lands  which  formerly  belonged 
to  them.  That  which  feems  to  have  been  the  granary 
is  a  decent  parifh  church.  The  porch  of  the  chapel, 
the  only  part  of  that  building  which  exifts,  has  been  al¬ 
ternately  employed  as  a  liable  and  a  llaughter-houfe  $ 
and  the  meat  killed  there  has  been  commonly  expofed  to 
fale  in  the  lower  part  of  the  fteeple  of  that  edifice  which 
is  now  dedicated  to  the  offices  of  parochial  devotion. 

#  Johnfon.  Had  the  moralizing  traveller*,  who  compofed  the  beau¬ 

tiful  and  pathetic  meditation  on  the  ruins  of  Iona ,  con- 
defcended  to  vifit  Pittenweem,  he  would  not  have  view¬ 
ed  the  abbey  without  emotion.  Infignificant  as  the 
place  at  prefent  is,  it  feems  to  have  been  of  fome  confe- 
quence  in  the  laft  century  •,  and  we  are  led  to  infer, 
from  the  following  extract  from  the  records,  that  the 
inhabitants  were  opulent,  and  that  the  town  was  for¬ 
tified. 

“  Pittenweem,  decimo  quarto  Feb.  1651.  The  bai¬ 
lies  and  council  being  convened,  and  having*received  in¬ 
formation  that  his  majefty  is  to  be  in  progrefs  with  his 
court  along  the  coall  to  morrow,  and  to  flay  at  Anftru- 
ther  houfe  that  night,  have  thought  it  expedient,  ac¬ 
cording  to  their  bounden  duty,  with  all  reverence  and 
due  relpeft,  and  with  all  the  fame  folemnity  they  can, 
to  wait  upon  his  majefty,  as  he  comes  through  this  his 
majefty’s  burgh,  and  invite  his  majefty  to  eat  and  drink 
as  he  paffes  j  and  for  that  effect  hath  ordained,  that  the 
mom  afternoon  the  town’s  colours  be  put  upon  the  ber- 
tifene  of  the  fteeple,  and  that  at  three  o’clock  the  bells 
begin  to  ring,  and  ring  on  ftill  till  his  majefty  comes  hi¬ 
ther,  and  paffes  to  Anftruther  :  And  ficklike,  that  the 
minifter  be  fpoken  to,  to  be  with  the  bailies  and  coun¬ 
cil,  who  are  to  be  in  their  bed  apparel,  and  with  them 
a  guard  of  24  of  the  ableft  men,  with  partizans,  and 
other  24  with  muikets,  all  in  their  beft  apparel,  Wil¬ 
liam  Sutherland  commanding  as  captain  of  the  guard  $ 
and  to  wait  upon  his  majefty,  and  to  receive  his  high- 
nefs  at  the  Weft  Port,  bringing  his  majefty  and  court 
through  the  town,  until  they  come  to  Robert  Smith’s 

*  The  Earl  yeet,  where  an  table  is  to  be  covered  with  my  Lord’s  * 

of  Kelly,  carpet :  and  that  George  Iletherwick  have  in  rea- 

dinefs,  of  fine  flour,  fome  great  bunns,  and  other  wheat- 
bread  of  the  beft  order,  baken  with  fugar,  cannell,  and 
other  fpices  fitting  *,  and  that  James  Richardfon  and 
Walter  Airth  have  care  to  have  ready  eight  or  ten  gal¬ 
lons  of  good  ftrong  ale,  with  Canary,  fack,  Rheniffi 
wine,  tent,  white  and  claret  wines,  that  his  majefty  and 
his  court  may  eat  and  drink  *,  and  that  in  the  mean 
time,  when  his  majefty  is  prefent,  the  guard  do  dili¬ 
gently  attend  about  the  court  \  and  fo  foon  as  his  maje¬ 
fty  is  to  go  away,  that  a  fign  be  made  to  Andrew  Tod, 
who  is  appointed  to  attend  the  colours  on  the  fteeple 
head,  to  the  effect  he  may  give  fign  to  thofe  who  attend 
the  cannon  of  his  majefty’s  departure,  and  then  the  haill 
thirty  fix  cannons  to  be  all Jbot  at  once .  It  is  alfo  thought 
fitting,  that  the  minifter,  and  James  Richardfon  the  old- 
eft  bailie,  when  his  majefty  comes  to  the  table,  (how 
the  great  joy  and  fenfe  this  burgh  has  of  his  majefty’s 
condefcendence  to  vifit  the  fame,  with  fome  other  ex- 
preffions  of  loyalty.  All  which  was  afted.”  The  po¬ 
pulation  of  this  town,  in  1790,  was  computed  at  1157. 
N.  Lat.  56.  11.  W.  Long.  2.  49. 
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piTTOSPORUM,  a  genus  of  plants  belonging  to  Pfttoipe- 
the  pentandria  clafs.  See  Botany  Index.  rum 

PITUITARY  gland.  See  Anatomy  Index.  JI 

PITYOCAMPASIS,  in  Entomology ,  the  caterpillar 
of  the  pine-tree,  received  its  compound  name  from  that 
fubftance.  It  was  confidered  as  a  poifon,  and  as  a  re^ 
medy,  according  to  its  different  mode  of  application. 

Our  chief  information,  concerning  this  caterpillar,  is  de¬ 
rived  from  M.  Reaumur,  who  has  attentively  obferved 
its  manner  of  life.  The  animal  cannot  bear  much  cold, 
and  is  therefore  never  found  in  the  higher  latitudes.  It 
is  ftyled  proceffionary,  becaufe  it  never  leaves  its  hold, 
where  many  families  refide,  till  the  evening,  when  it 
feeds  in  trains,  led  on  by  two  or  three,  and  this  train 
leaves  a  ribband  of  filk  in  its  way  5  for  thofe  behind  fol¬ 
low  exactly  the  fteps  of  thofe  which  preceded,  and  each 
leaves  its  fibre  of  filk.  Their  nefts  are  found  in  au¬ 
tumn  j  they  are  produced  in  the  middle  of  September, 
become  torpid  in  December,  and  recover  their  ftrength 
again  in  fpring.  They  then  defcend  from  the  trees, 
plunge  into  the  earth,  and  undergo  their  laft  change. 

It  is  the  bombix  pityocampa  of  Fabricius,  ( Mantiffa  In¬ 
ferior.  tom.  ii.  p.  1 14.  N°  66.),  and  greatly  refembled 
the  proceffionary  caterpillar  of  the  oak.  The  ancients 
ufed  it  as  a  veficatory,  and  the  acrimony  feems  to  refide 
chiefly  in  a  dull  which  is  concealed  in  receptacles  on  its 
back.  This  is  its  offenfive  weapon,  for  it  is  thrown  out 
at  will,  and  produces  very  troublefome  e (lefts,  though 
the  hair  of  the  animal  and  every  part  of  its  body  feem  to 
have  a  fimilar,  but  weaker  power.  The  effeft  is  alfo 
weaker  in  winter  ;  but  this  may  depend  on  the  diminiffi- 
ed  irritability  of  the  human  body,  as  well  as  on  the  tor¬ 
pid  ftate  of  the  infeft.  Their  filk  is  not  (lifficiently 
ftrong  for  the  loom,  and  in  hot  water  melts  almoft  to  a 
pafte.  In  the  earth  it  forms  nefts  of  ftronger  filk,  but 
it  is  then  found  with  difficulty  :  in  boxes  its  filk  is  ex¬ 
tremely  tender.  Adding  to  all  thefe  inconveniences, 
handling  the  cones  produces  all  the  bad  effefts  of  the 
dull.  Matthiolus  recommends  them  as  a  ftyptic,  and 
perhaps  they  may  ferve  for  burning  on  the  (kin  inftead 
of  moxa,  the  downy  filk  of  a  fpecies  of  artemifia.  The 
ancients,  afraid  of  its  hurtful  qualities,  ufed  them  with 
caution,  and  enafted  laws  againft  their  being  fold  pra- 
mifcuoufly  :  the  modern  planter  is  chiefly  afraid  of  them, 
becaufe  they  deftroy  the  beauty  of  his  trees,  and  he  en¬ 
deavours  to  colleft  the  eggs  by  cutting  off  the  branches, 
which  are  burnt  immediately. 

PIVAT,  or  Pivot,  a  foot  or  (hoe  of  iron  or  other 
metal,  ufually  conical  or  terminating  in  a  point,  where¬ 
by  a  body,  intended  to  turn  round,  bears  on  another 
fixed  at  reft,  and  performs  its  revolutions.  The  pivot 
ufually  bears  or  turns  round  in  a  foie,  or  piece  of  iron 
Or  brafs  hollowed  to  receive  it. 

PIUS  II.  (Aineas-Sylvius  Piccolomini),  was  bom 
on  the  1 8th  of  Oftober  1405,  at  Corfigni  in  the  Sienefe, 
the  name  of  which  he  afterwards  changed  into  that  of 
Pien'za.  His  mother  Viftoria  Forteguerra,  when  (he 
was  with  child  of  him,  dreamed  that  (he  ffiould  be  deli¬ 
vered  of  a  mitred  infant ;  and  as  the  W'ay  of  degrading 
clergymen  at  that  time  was  by  crowming  them  with  a 
paper  mitre,  (he  believed  that  Afneas  would  be  a  dis¬ 
grace  to  his  family.  But  wffiat  to  her  had  the  appear¬ 
ance  of  being  a  difgrace,  was  a  prefage  of  the  greateft 
honours.  ALneas  was  carefully  educated,  and  made 
confiderable  proficiency  in  the  belles  lettres.  After  ha¬ 
ving 
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ving  finifhed  liis  ftudies  at  Sienna,  lie  went  in  1431  to 
-■  the  council  of  Bale  with  Cardinal  Capranica,  furnamed 
De  Fermo ,  becaufe  he  was  entrufted  with  the  govern¬ 
ment  of  that  church.  ./Eneas  was  his  fecretary,  and 
was  then  only  26  years  of  age.  He  afterwards  a61ed  in 
the  fame  capacity  to  fome  other  prelates,  and  to  Cardi¬ 
nal  Albergati.  The  council  of  Bale  honoured  him  with 
different  Commiffions,  in  order  to  recompenfe  him  for 
the  zeal  with  which  he  defended  that  affembly  againit 
Pope  Eugene  IV.  He  was  afterwards  fecretary  to  Fre¬ 
deric  III.  who  decreed  to  him  the  poetic  crown,  and 
lent  him  ambaffador  to  Rome,  Milan,  Naples,  Bohe¬ 
mia,  and  other  places.  Nicholas  V.  advanced  him  to 
the  bifhopric  of  Triefte,  which  he  quitted  feme  time 
after  for  that  of  Sienna.  At  laft,  after  having  diiiin- 
guifhed  himfelf  in  various  nunciatures,  he  was  invefted 
with  the  Roman  purple  by  Calixtus  III.  whom  he  fuc- 
ceeded  two  years  after,  on  the  27th  of  Augufl  1458. 
Pius  II.  nowr  advanced  to  the  holy  fee,  made  good  the 
proverb,  Honores  mutant  mores.  From  the  commence¬ 
ment  of  his  pontificate,  he  appeared  jealous  of  the  papal 
prerogatives.  In  1460  he  ilfued  a  bull,  44  declaring  ap¬ 
peals  from  the  pope  to  a  council  to  be  null,  eroneous, 
deteflable,  and  contrary  to  the  facred  canons.”  That 
bull,  however,  did  not  prevent  the  procurator -general 
of  the  parliament  of  Paris  from  appealing  to  a  council  in 
defence  of  the  Pragmatic  Sanflion,  w7hich  the  pope  had 
ftrenuoufly  oppofed.  Pius  wras  then  at  Mantua,  whither 
he  had  gone  in  order  to  engage  the  Catholic  princes  to 
unite  in  a  wrar  againft  the  Turks.  The  greater  part  of 
them  had  agreed  to  furnifh  troops  or  money ;  others  re- 
fufed  both,  particularly  France,  who  from  that  moment 
incurred  his  holinefs’s  averfion.  That  averfion  abated 
under  Louis  XI.  wThom  he  perfuaded  in  1461  to  abo- 
lifti  the  Pragmatic  Sanction,  wThich  the  parliament  of 
Paris  had  fupported  with  fo  much  vigour. 

The  following  year  1462,  w7as  rendered  famous  by  a 
controversy  wThich  took  place  between  the  Cordeliers 
and  Dominicans,  whether  or  not  the  blood  of  Jefus 
Chrift  was  feparated  from  his  body  while  he  lay  in  the 
grave.  It  was  alfo  made  a  queftion' whether  it  w'as  fe¬ 
parated  from  his  divinity.  The  Cordeliers  affirmed  that 
it  w’as,  but  the  Dominicans  wrere  of  an  oppofite  opinion. 
They  called  each  other  heretics  \  which  obliged  the 
pope  to  iffue  a  bull,  forbidding  them  under  pain  of  cen- 
fure  to  brand  one.  another  with  fuch  odious  epithets. 
The  bull  w'hich  his  holinefs  publifhed  on  the  26th  of 
April,  retrading  wThat  he  had  written  to  the  council  of 
Bale  wffien  he  was  its  fecretary,  did  not  redound  much 
to  his  honour.  44  I  am  a  man  (fays  he),  and  as  a  man 
I  have  erred.  I  am  far  from  denying  that  a  great  ma¬ 
ny  things  wffiich  I  have  faid  and  written  may  deferve 
condemration.  Like  Paul,  I  have  preached  through 
deception,  and  I  have  perfecuted  the  church  of  God 
through  ignorance.  I  imitate  the  blefTed  Auguflin,  who 
having  fuffered  fome  erroneous  fentimenls  to  creep  into 
his  w7orks,  retraded  them.  I  do  the  fame  thing ;  I 
frankly  acknowledge  my  ignorance,  from  a  fear  left 
wffiat  I  have  w7ritten  in  my  younger  years  fhould  be  the 
occalion  of  any  error  that  might  afterwards  be  prejudi¬ 
cial  to  the  interefts  of  the  holy  fee.  For  if  it  be  proper 
for  any  one  to  defend  and  fupport  the  eminence  and  glo¬ 
ry  of  the  lirft  throne  of  the  church,  it  is  in  a  peculiar 
«anner  my  duty,  whom  God,  out  of  his  mercy  and 
goodnefs  alone,  without  any  merit  on  my  part,  has  rai- 


fed  to  the  dignity  of  vicar  of  Jefus  Chrift .  For  all  thefe 
reafons,  wTe  exhort  and  admonifti  you  in  the  Lord,  not 
to  give  credit  to  thofe  writings  of  ours  wffiich  tend  in  any 
degree  to  hurt  the  authority  of  the  apoftolic  fee,  and 
which  eftabliili  opinions  that  are  not  received  by  the  Ro¬ 
man  church.  If  you  find,  then,  any  thing  contrary  to' 
her  dodrine*  either  in  our  dialogues,  in  our  letters,  or  in 
other  of  our  works,  defpife  thefe  opinions,  rejed  them, 
and  adept  our  prefent  fentiments.  Believe  me  rather 
now7  that  I  am  an  old  man,  than  wdien  I  addreffed  you 
in  my  earlier  days.  Efieem  a  fovereign  pontiff  more 
than  a  private  perfon  ;  except  againft  /Eneas  Sylvius, 
but  receive  Pius  II.”  It  might  be  objeded  to  his  holi¬ 
nefs,  that  it  wras  his  dignity  alone  which  had  made  him 
alter  his  opinion.  He  anticipates  that  objedion,  by  giv¬ 
ing  a  ftiort  account  of  his  life  and  adions,  with  the  wffiole 
hiftory  of  the  council  of  Bale,  to  which  he  went  with 
Cardinal  Capranica  in  1431  $  44  but  (fays  he)  Iwxisthen 
a  young  man,  and  without  any  experience,  like  a  bird 
juft  come  from  its  neft.”  In  the  mean  time,  the  Turks’ 
were  threatening  Chriftendom.  Pius,  ever  zealous  in 
the  defence  of  religion  againft  the  infidels,  forms  the  re- 
folution  of  fitting  out  a  fleet  at  the  expence  of  the  church, 
and  of  palling  over  into  Afia  himfelf,  in  order  to  ani¬ 
mate  the  Chriftian  princes  by  his  example.  He  repaired 
to  Ancona  w7ith  a  defign  to  embark  3  but  he  there  fell 
fick  with  the  fatigue  of  the  journey,  and  died  on  the 
1 6th  of  Auguft  1464,  aged  59  vears.  Pius  w!as  one 
of  the  moft  learned  men  of  his  time,  and  one  of  the  moft: 
zealous  pontiffs  ;  but  being  of  an  ambitious  and  pliant 
difpofition,  he  fometimes  facrificed  to  that  ambition. 
His  principal  w'orks  are,  1.  Memoirs  of  the  council  of 
Bale,  from  the  fufpenficn  of  Eugenius  to  the  eledion  of 
Felix.  2.  1  he  hiftoiy  of  the  Bohemians,  from  their 
origin  to  the  year  1458.  3.  Two  books  on  cofmogra- 

pby.  4.  The  hiftory  of  Frederic  III.  wffiofe  vice-chan¬ 
cellor  he  had  been.  This  performance  wTas  publifhed  in 
1785  in  folio,  and  is  believed  to  be  pretty  accurate  and 
very  particular.  5.  A  treatife  on  the  education  of  chil¬ 
dren.  6.  A  poem  upon  the  paffion  of  Jefus  Chrift. 

7.  A  colkdion  of  432  letters,  printed  at  Milan,  1473, 
in  folio,  in  which  are  found  fome  curious  anecdotes. 

8.  The  memoirs  of  his  own  life,  publifhed  by  John  Go¬ 
belin  Perfonne  his  fecretary,  and  printed  at  Rome  in  4to 
in  1584.  There  is  no  doubt  of  this  being  the  genuine 
produdion  of  that  pontiff.  9.  Hiftoria  rerum  ubicumque 
geflarum ,  of  which  only  the  firft  part  w7as  publifhed  at 
Venice  in  1477  in  folio.  His  w'orks  were  printed  at 
Helmftadt  in  1700,  in  folio,  at  the  beginning  of  which 
we  find  his  life.  That  verfe  of  Virgil’s  /Eneid  (lib.  i. 
382.)  which  begins  thus, 

Sum  puts  JEncas , - - 

and  the  end  of  the  following  verfe, 

- - fama  fuper  cethera  notus , 

have  been  applied  to  him. 

Pius  IV.  {John  Angel ,  Cardinal  de  Media's),  of  a  dif¬ 
ferent  family  from  that  of  Florence,  was  born  at  Milan 
in  1499.  He  W'as  fon  to  Bernardin  de  Mcdcchini,  and 
brother  of  the  famous  Marquis  de  Marignan,  Charles 
V.’s  general.  He  raifed  himfelf  by  his  owii  merit, 
and  filled  feveral  important  offices  under  Popes  Clement 
VII.  and  Paul  III.  Julius  III.  wrho  had  entrufted  him 
with  feveral  legations,  honoured  him  with  a  cardinal’s 

hat- 
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Pms»  hat  in  X549.  After  the  death  of  Paul  IV.  he  was  ad- 
v—  vanced  to  Sr  Peter’s  chair  on  the  25th  of  December 
1 S 59'  His  predeceffor  had  rendered  himfelf  detedable 
to  the  Romans,  who  treated  his  memory  with  every 
mark  of  indignity,  and  Pius  IV.  commenced  his  pontifi¬ 
cate  by  pardoning  them.  He  did  not,  however,  extend 
the  fame  clemency  to  the  nephews  of  Pope  Paul  IV.  3 
for  he  earned  Cardinal  Caraffe  to  be  firangled  in  the 
caille  of  St  Angelo,  and  his  brother,  the  prince  de  Pal- 
liano,  to  be  beheaded.  His  zeal  was  afterwards  dire£l- 
ed  againfl  the  Turks  and  heretics.  In  order  to  Hop,  if 
poflible,  the  progrefs  of  thefe  lalt,  he  renewed  the  Coun¬ 
cil  of  Trent,  which  had  been  fufpended.  Pie  knew 
well  (fays  Abbe  de  Choify),  that  that  council  might 
make  fome  regulations  which  would  have  the  effect  to 
leffen  his  authority  3  but,  on  the  other  hand,  he  perceiv¬ 
ed  that  great  inconveniences  might  refult  from  its  not 
being  affembled  3  and  “  in  the  maji  (faid  he  to  his  con¬ 
fidants)  it  is  better  to  feel  evil  for  once  than  to  be  always 
in  dread  of  it .”  In  1561  he  difpatclied  nuncios  to  all 
the  Catholic  and  Proteflant  princes,  to  prefent  them  wdth 
the  bull  for  calling  that  important  aflembly.  An  end 
was,  however,  put  to  it  by  the  induflry  of  his  nephew, 
S.  Charles  Borromeus,  in  1 563  3  and,  on  the  26th  of 
January  the  year  following,  he  ifTued  a  bull  for  confirm¬ 
ing  its  decrees.  In  1565  a  confpiracy  was  formed 
againfl  his  life  by  Benedict  Acolti,  and  fome  other  vi- 
fionaries.  Tliofe  madmen  had  taken  it  into  their  head 
that  Pius  IV.  was  not  a  lawful  pope,  and  that  after  his 
death  they  would  place  another  in  St  Peter’s  chair,  with 
the  title  of  Pope  Angelicas ,  under  whom  errors  might  be 
reformed,  and  peace  reilored  to  the  church.  The  con¬ 
fpiracy  was  difeovered,  and  the  fanatic  Benedidl  put  to 
death.  This  pontiff  died  a  little  time  after,  on  the  9th 
of  December  1565,  aged  66  years,  carrying  to  the 
grave  with  him  the  hatred  of  the  Romans,  whom  his 
feverities  had  exafperated.  He  was  a  man  of  great  ad- 
drefs,  and  very  fruitful  in  his  refources.  Pie  adorned 
Rome  with  feveral  public  edifices  3  but  thefe  ornaments 
tended  greatly  to  impoverifh  it.  If  he  wras  the  inltru- 
ment  of  railing  his  relations  in  the  world,  it  mull  be  al¬ 
lowed,  at  lealt,  that  the  greater  part  of  them  did  him 
honour. 

Pius  V.  (S.  Michael  Ghifleri ),  born  at  Bofchi  or  Bof- 
co,  in  the  diocefe  of  Fortona,  on  the  17th  of  January 
1504,  w7as,  according  to  Abbe  de  Choify,  fon  to  a  fena- 
tor  of  Milan.  He  turned  a  Dominican  friar.  Paul  IV. 
informed  of  his  merit  and  virtue,  gave  him  the  bilhopric 
of  Sutri,  created  him  cardinal  in  1557,  and  made  him 
inquifitor-general  of  the  faith  among  the  Milanefe  and 
in  Lombardy  *,  but  the  feverity  w  ith  which  he  exercifed 
his  office  obliged  him  to  quit  that  country.  He  was 
fent  to  Venice,  where  the  ardour  of  his  zeal  met  with 
Hill  greater  obflacles.  Pius  IV.  added  to  the  cardinal’s 
hat  the  biffiopric  of  Mondovi.  After  the  death  of  that 
pontiff,  he  was  advanced  to  St  Peter’s  chair  in  1566. 
The  Romans  expreffed  but  little  joy  at  his  coronation  : 
he  w7as  very  fenfible  of  it,  and  faid,  “  I  hope  they  will 
be  as  forry  at  my  death  as  they  are  at  ?my  cleBion  but 
he  wTas  miflaken.  Railed  by  his  merit  to  the  firlt  eccle- 
liaflical  preferment  in  Chriftendom,  he  could  not  divefl 
himfelf  of  the  feverity  of  his  character  3  and  the  fituation 
in  which  he  found  himfelf  rendered,  perhaps,  that  feve¬ 
rity  neceffary.  One  of  his  firll  objefls  was  to  reprefs 
the  luxury  of  the  clergy,  the  pride  of  the  cardinals,  and 
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the  licentious  manners  of  the  Romans.  Fie  caufed  the  Pin?, 

decrees  of  reformation  enabled  by  the  Council  of  Trent  v 
to  be  put  in  execution  3  he  prohibited  bull-baiting  in 
the  Circus ;  he  expelled  from  Rome  the  women  of  the 
town  3  and  allowed  the  cardinals  to  be  profecuted  for 
their  debts.  The  errors  which  o veil! owed  the  Chriilian 
world  gave  him  great  uneafinefs.  After  having  em¬ 
ployed  gentle  and  lenient  meafures  in  the  reclaiming  of 
heretics,  he  had  recourfe  to  feverity,  and  fome  of  them 
ended  their  days  in  the  flames  of  the  inquifkion.  He 
particularly  displayed  his  zeal  for  the  grandeur  of  the 
holy  fee  in  1 568,  by  ordaining  that  the  bull  In  ccena 
doinini ,  which  wTas  publifiied  at  Rome  every  year  on 
Maunday  Thurfday ,  and  which  Clement  XIV.  fup- 
preffed,  ffiould  be  publifiied  likewife  throughout  the 
whole  church.  That  bull,  the  work  of  feveral  fove- 
reign  pontiffs,  principally  regards  the  jurifdiclion  of  the 
e.cclefiallical  and  civil  power.  It  anathematizes  thole 
who  appeal  from  the  decrees  of  popes  to  a  general  coun¬ 
cil  3  thofe  who  favour  the  appellants  3  the  univeiiities 
which  teach  that  the  pope  is  fubje£l  to  a  general  coun¬ 
cil  3  the  princes  who  would  rellrain  the  ecclefiallical  ju- 
rifdi£lion,  or  who  exa£l  contributions  from  the  clergy. 

It  was  rejected  by  all  the  fovereign  lla»es,  excepting  a  , 
very  few7.  In  1580,  fome  bifhops  having  endeavoured 
to  introduce  it  into  their  diocefes,  the  parliament  caufed 
their  temporalities  to  be  feized  upon,  and  declared  thofe 
guilty  of  high  treafon  who  ffiould  imitate  the  fanati- 
cifm  of  thole  prelates.  Pius  V.  for  fome  time  medi-  * 
tated  an  expedition  againil  the  Turks.  He  had  the 
courage  to  make  w’ar  on  the  Ottoman  empire,  by 
forming  a  league  with  the  Venetians  and  Philip  II. 
king  of  Spain.  This  w7as  the  firll  time  that  the  flan- 
dard  of  the  twTo  keys  was  feen  difplayed  againil  the 
crefcent.  The  naval  armies  came  to  an  engagement, 
on  the  7th  of  Odober  1571,  in  Lepanto  bay,  in  which 
the  confederate  Chriilian  princes  obtained  a  fignal  vic¬ 
tory  over  the  Turks,  wffio  loll  above  30,000  men,  and 
near  200  galleys.  This  fuccefs  wTas  principally  owing 
to  the  pope,  who  exhaufled  both  his  purfe  and  perfon 
in  fitting  out  that  armament.  He  died  of  the  gravel 
fix  months  after,  011  the  30th  of  April  1572,  aged  68. 

He  repeated  often,  in  the  mklll  of  his  fufferings,  “  0 
Lord!  increafe  my  pains  and  my  patience P  His  name 
will  for  ever  adorn  the  lift  of  Roman  pontiffs.  It  is 
true,  that  his  bull  againfl  Queen  Elizabeth,  and  his 
other  bull  in  favour  of  the  inquifition,  wfith  his  rigorous 
profecution  of  heretics  both  in  France  and  Ireland, 
prove  that  he  had  more  zeal  than  fweetnefs  in  his  tem¬ 
per  3  but  in  other  refpedls  he  poffeffed  the  virtues  of  a 
faint  and  the  qualities  of  a  king.  Pie  w'a's  the  model  of 
the  famous  Sixtus  Quintus,  to  whom  he  gave  an  example 
of  amaffing  in  a  few7  years  fuch  favings  as  were  fufficient 
to  make  the  holy  fee  be  regarded  as  a  formidable  power. 

Sultan  Selim,  wffio  had  no  greater  enemy  than  this  pope, 
caufed  public  rejoicings  to  be  made  at  Conllantinople 
for  his  death  during  the  fpacc  of  three  days.  The.  pon¬ 
tificate  of  Pius  is  alfo  celebrated  for  the  condemnation 
of  Baius,  the  extinction  of  the  order  of  Humifies,  and 
the  reformation  of  that  of  the  Ciilercians.  He  w’as  ca¬ 
nonized  by  Clement  XL  in  1712.  There  are  extant 
feveral  of  his  letters,  printed  at  Anvers  in  1640,  in  410. 
Felibian,  in  1672,  publifiied  his  Life ,  tranfiated  from 
the  Italian  of  Agatio  di  Somma  3  but  we  cannot  vouch 
for  the  fidelity  of  the  tranflation. 
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Pix  PIX.  See  MINT- Marks. 

Vi  PIZARRO,  Francis,  a  celebrated  Spanifh  general, 

Placenta.  tjie  difcoverer  and  conqueror  of  Peru,  in  conjunction 
with  Diego  Almagro,  a  Spanifh  navigator.  They  are 
both  charged  with  horrid  cruelties  to  the  inhabitants  3 
and  they  fell  victims  to  their  own  ambition,  jealoufy, 
and  avarice.  Almagro  revolting,  was  defeated  and  be¬ 
headed  by  Pizarro,  who  was  affaffmated  by  Almagro’s 
friends  in  1541.  See  Peru. 

PLACE,  locus,  in  Philofopliy ,  a  mode  of  fpace  or 
that  part  of  immoveable  fpace  which  any  body  poflefles. 
See  Metaphysics,  N°  185. 

Place,  in  AJlronomy.  The  place  of  the  fun,  a  ftar, 
&c.  denotes  the  fign  and  degree  of  the  zodiac  which 
the  luminary  is  in  3  or  the  degree  of  the  ecliptic,  reck¬ 
oning  from  the  beginning  of  Aries,  which  the  planet’s  or 
Ear’s  circle  of  longitude  cuts  :  and  therefore  coincides 
with  the  longitude  of  the  fun,  planet,  or  Ear.  As  the 
Ene  of  the  fun’s  greateE  declination  230  30'  :  to  the  fine 
of  any  prefent  declination  given  or  obferved,  for  inEance, 
230  15'::  fo  is  the  radius  10  :  to  the  fine  of  his  longi¬ 
tude  8i°  52' 3  which,  if  the  declination  were  north, 
would  give  20°  52'  of  Gemini 3  if  fouth,  20°  52'  of 
Capricorn,  for  the  fun’s  place.  See  Declination,  &c. 

The  place  of  the  moon  being  that  part  of  her  orbit 
wherein  fire  is  found  at  any  time,  is  of  various  kinds, 
by  reafon  of  the  great  inequalities  of  the  lunar  motions, 
which  render  a  number  of  equations  and  reductions  ne- 
ceffary  before  the  juE  point  be  found.  The  moon’s  fic¬ 
titious  place  is  her  place  once  equated  3  her  place  nearly 
true,  is  her  place  twice  equated  3  and  her  true  place 
thrice  equated.  See  Astronomy,  pajjim. 

Place,  in  War,  a  general  name  for  all  kinds  of  for- 
treffes  where  a  party  may  defend  themfelves.  Thus,  1. 
A  Erong  or  fortified  place  is  one  flanked,  and  covered 
with  baEions.  2.  A  regular  place,  one  whofe  angles, 
fides,  baEions,  and  other  parts,  are  equal  3  and  this  **» 
ufually  denominated  from  the  number  of  its  angles,  as  a 
pentagon,  hexagon,  &:c.  3.  Irregular  place  is  one 

,  whofe  fides  and  angles  are  unequal. — 4.  Place  of  arms  is 
a  Erong  city  or  town  pitched  upon  for  the  chief  maga¬ 
zine  of  an  army  3  or,  in  a  city  or  garrifon,  it  is  a  large 
open  fpot  of  ground,  ufually  near  the  centre  of  the  place 
where  the  grand  guard  is  commonly  kept,  and  the  gar¬ 
rifon  holds  its  rendezvous  at  reviews,  and  in  cafes  of  alarm 
to  receive  orders  from  the  governor.  5.  Places  of  arms 
of  an  attack,  in  a  fiege,  is  a  fpacious  place  covered  from 
the  enemy  by  a  parapet  or  epaulement,  where  the  fol- 
diers  are  poEed  ready  to  fuflain  thofe  at  work  in  the 
trenches  againE  the  foldiers  of  the  garrifon.  6.  Place  of 

arms  particular,  in  a  garrifon,  a  place  near  every  baf- 
tion,  wrhere  the  foldiers  fent  from  the  grand  place  to  the 
quarters  afiigned  them  relieve  thofe  that  are  either  upon 
the  guard  or  in  fight.  7.  Place  of  arms  without,  is  a 
place  allowed  to  the  covert  way  for  the  planting  of  can¬ 
non,  to  oblige  thofe  who  advance  in  their  approaches  to 
retire.  8.  Place  of  arms  in  a  camp,  a  large  place  at  the 
head  of  the  camp  for  the  army  to  be  ranged  in  and  drawn 
up  in  battalia.  There  is  alfo  a  place  for  each  particular 
body,  troop,  or  company,  to  aflemble  in. 

Common-P LACE.  See  COMMON-P/ace. 
PLACENTA,  in  Anatomy  and  Midwifery ,  a  foft 
roundifh  mafs,  found  in  the  womb  of  pregnant  women  3 
which,  from  its  refemblance  to  the  liver,  was  called  by 
the  ancients  hepar  uterinum ,  uterine  liver. 
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PLACENTIA,  called  by  the  natives  Piacenza,  is  Placentia, 
a  town  cf  Italy,  and  capital  of  a  duchy  of  the  fame  Plagiary. 
name,  with  a  bilhop’s  fee.  It  isleated  about  100  paces  "  v~""~ 
from  the  river  Po,  in  a  very  fertile  pleafant  plain,  wa¬ 
tered  by  a  great  number  of  rivulets,  and  furrounded 
with  hills,  abounding  in  all  forts  of  fruits.  In  its  terri¬ 
tory  there  are  falt-fprings,  from  which  they  make  a  very 
white  fait 3  and  there  are  alfo  mines  of  iron,  woods,  and 
warrens.  It  contains  a  great  number  of  merchants,  and 
is  reckoned  three  miles  in  circumference.  Its  fortifica¬ 
tions  are  inconfiderable,  but  the  citadel  is  pretty  Erong. 

The  Ereets  are  Eraight,  and  the  principal  Erect  called 
Stradone ,  is  25  common  paces  broad  and  3000  feet 
long,  in  a  diredt  line,  with  600  Eone  pods,  for  fepara- 
ting  the  foot  from  the  carriage-way,  and  on  both  fides 
are  11  fpacious  convents.  The  other  buildings  of  tile- 
city  are  not  very  remarkable,  though  it  contains  45 
churches,  28  convents,  and  two  alms  houfes.  The  ca¬ 
thedral  is  pretty  much  in  the  Gothic  taEe  3  but  the 
church  of  the  AuguEines  is  reckoned  the  moE  beauti¬ 
ful,  and  eEeemed  worthy  of  its  architedl,  the  celebra¬ 
ted  Vignoli.  The  ducal  palace,  though  large,  makes 
no  great  appearance  externally  5  but  within  there  are  fome 
good  apartments.  In  the  area  before  the  town-houfc 
Eand  two  admirable  brafs  Eatues  of  Alexander  and  Re- 
natus  IV.  both  of  the  houfe  cf  Farnefe,  and  dukes  of 
Parma  and  Placentia.  The  bifliop  is  fuffragan  to  the 
archbifliop  of  Milan.  At  this  city  begins  the  Via  liL- 
milia,  which  extends  as  far  as  Rimini  on  the  Adriatic. 

The  number  of  the  inhabitants  is  about  30,000,  among 
wrhom  there  are  2coo  ecclefiaEics.  This  city  has  been 
taken  feveral  times  in  the  wars  of  Italy.  The  king  of 
Sardinia  took  poffdlion  of  it  in  1  744,  it  being  ceded  to 
him  by  the  queen  of  Hungary  3  but  it  was  taken  from 
him  in  1 746,  after  a  bloody  battle.  The  French  got 
pofieflion  of  it  in  1796.  It  has  a  famous  uni verfity, 
and  the  inhabitants  are  much  eEeemed  for  their  polite- 
nefs.  There  is  a  great  fair  here  every  year  on  the  1  3th 
of  April,  which  is  much  frequented.  Placentia  is  about 
32  miles  north- weft  of  Parma  and  83  eaE  of  Turin.  E. 

Long.  10.  24.  N.  Lat.  45.  5. 

PLAGIARY,  in  Philology ,  the  purloining  ano¬ 
ther  man’s  works,  and  putting  them  off  as  our  own. 

Among  the  Romans,  plagiarius  was  properly  a  perfon 
who  bought,  fold,  or  retained  a  freeman  for  a  Have  3  and 
was  fo  called,  becaufe,  by  the  Flavian  law,  fuch  perfons 
were  condemned  ad plagas ,  “  to  be  whipped.” 

Thomafius  has  an  exprefs  treatife  Dc  pi  agio  liter  ario  ; 
wherein  he  lays  down  the  laws  and  meafures  of  the 
right  which  authors  have  to  one  another’s  writings. — 

“  Dictionary  writers,  at  leaft  fuch  as  meddle  with  arts 
and fciences  ( as  is  pertinently  obferved  by  Mr  Chambers), 
feem  exempted  from  the  common  laws  of  tneum  and 
tuum :  they  do  not  pretend  to  fet  up  on  their  own  bot¬ 
tom,  nor  to  treat  you  at  their  own  coE.  Their  works 
are  fuppofed,  in  great  meafure,  compofitions  of  other  peo¬ 
ples  3  and  what  they  take  from  others,  they  do  it  avow¬ 
edly,  and  in  the  open  fun. — In  effedl,  their  quality  gives 
them  a  title  to  every  thing  that  may  be  for  their  pur- 
pofe,  wherever  they  find  it  3  and  if  they  rob,  they  do  not 
do  it  any  ctherwife  than  as  the  bee  does,  for  the  public 
fervice.  Their  occupation  is  not  pillaging,  but  colledl- 
ing  contributions  3  and,  if  you  alk  them  their  authority, 
they  will  produce  you  the  practice  of  their  predeceffors 
of  all  ages  and  nations.” 


PLAGIUM, 
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plagium,  PLAGIUM,  in  Law .  See  Kidnapping. 

1  PLAGUE,  Pestilence,  or  Pefiilential  Fever ,  is  a 
very  acute,  malignant,  and  contagious  difeafe  ;  being  a 
putrid  fever  of  the  word  kind,  and  feldom  failing  to 
prove  mortal.  Though  it  is  generally  defined  a  malig¬ 
nant  fever,  Diemerbrock  thinks  they  ought  to  be  diftin- 
guiihed,  fince  the  fever  is  not  the  eflence  of  the  difeafe, 
but  merely  a  fymptom  or  eff eft  of  it.  See  Medicine, 
n°  221. 

The  plague,  as  is  generally  agreed,  is  never  bred  or 
propagated  in  Britain,  but  always  imported  from  abroad, 
efpecially  from  the  Levant,  Leffer  Afia,  Egypt,  &c. 
where  it  is  very  common.  Sydenham  has  remarked 
that  it  rarely  infefts  this  country  oftener  than  once  in  40 
years,  and  happily  we  have  been  free  of  it  for  a  much 
longer  period. 

Authors  are  not  as  yet  agreed  concerning  the  nature 
of  this  dreadful  diftemper.  Some  think  that  infefts 
are  the  caufe  of  it,  in  the  fame  way  that  they  are  the 
caufe  of  blights,  being  brought  in  fwarms  from  other 
climates  by  the  wind,  when  they  are  taken  into  the 
lungs  in  refpiration  $  the  confequence  of  which  is,  that 
they  mix  with  the  blood  and  juices,  and  attack  and  eor- 
rode  the  vifcera.  Mr  Boyle,  on  the  other  hand,  thinks 
it  originates  from  the  effluvia  or  exhalations  breathed 
into  the  atmofphere  from  noxious  minerals,  to  which 
may  be  added  ftagnant  waters  and  putrid  bodies  of  every 
kind. 

Mr  Gibbon  thinks  that  the  plague  is  derived  from 
damp,  hot,  and  flagnating  air,  and  the  putrefaftion  of 
animal  fubftances,  efpecially  locufts.  See  Gibbon's  Ro¬ 
man  Hiflory ,  4to  edit.  vol.  iv.  p.  327 — 332,  where  there 
is  alfo  a  very  particular  account  of  the  plague  which 
depopulated  the  earth  in  the  time  of  the  emperor  Jufti- 
nian. 

The  Mahometans  believe  that  the  plague  proceeds 
from  certain  fpirits,  or  goblins,  armed  with  bows  and 
arrows,  fent  by  God  to  punifh  men  for  their  fins  ;  and 
that  when  the  wounds  are  given  by  fpeftres  of  a  black 
colour,  they  certainly  prove  fatal,  but  not  fo  when  the 
arrow  s  are  (hot  by  thofe  that  appear  white.  They  there¬ 
fore  take  no  precaution  to  guard  themfelves  againft  it. 
The  wifer  profeffors  of  this  religion,  however,  at  prefent 
aft  otherwrife  ;  for  we  find  a  receipt  recommended  by 
Sidy  Mohammed  Zerroke,  one  of  the  moft  celebrated 
Marabouts,  prefaced  with  thefe  remarkable  words  : 
u  The  lives  of  us  all  are  in  the  hands  of  God,  when  it 
is  we  mull  die.  However,  it  hath  pleafed  him  to  fave 
many  perfons  from  the  plague,  by  taking  every  morn¬ 
ing  while  the  infeftion  rages,  one  pill  or  two  of  the  fol¬ 
lowing  compofition  ;  viz.  of  myrrh  two  parts,  faffron 
one  part,  of  aloes  two  parts,  of  fyrup  of  myrtle  berries, 
But  this  remedy  is  confined  to  the  more  enlighten¬ 
ed  ;  for  the  bigotry  of  the  lower  fort  is  fo  extreme  as 
to  make  them  defpife  all  precautions  which  people  of 
other  nations  ufe.  Of  this  extreme  and  fooliffl  preju¬ 
dice  Dr  Chandler  gives  an  interefting  account  whenfpeak- 
ing  of  the  plague  at  Smyrna.  This  learned  author  is  of 
opinion  that  the  difeafe  arifes  from  animalcules,  which 


he  fuppofes  to  be  invifible.  See  Chandler's  Travels  in  Plague. 
Afia  Minor ,  p.  279.  &c.  — /— ■ 

It  is  a  remarkable  faft,  that  plagues  are  fometimes 
partial,  and  that  they  only  attack  particular  animals,  or 
a  particular  defeription  of  perfons,  avoiding  others  alto¬ 
gether,  or  attacking  them  but  (lightly.  Thus  Ferne- 
lius  informs  us  of  a  plague,  or  murrain,  in  1514,  which 
invaded  only  cats.  Dionyfius  Halicarnaffeus  mentions 
a  plague  which  attacked  none  but  maids;  and  that 
which  raged  in  the  time  of  Gentilis,  killed  fcarcely 
any  women,  and  very  few  but  lully  men.  Boterus  men¬ 
tions  another  plague,  which  affaulted  none  but  the 
younger  fort ;  and  we  have  infiances  of  the  fame  kind 
of  a  later  Handing  (a).  Cardan  fpeaks  of  a  plague  at 
Bafil,  with  wrhich  the  Switzers  were  infefted,  and  the 
Italians,  Germans,  or  French,  exempted :  and  John 
Utenhovius  takes  notice  of  a  dreadful  one  at  Copenha¬ 
gen,  which,  though  it  raged  among  the  Danes,  fpared 
the  Germans,  Dutch,  and  Englilh,  vrho  went  wTith  all 
freedom,  and  without  the  Teaft  danger,  to  the  houfes  of 
the  infefted.  During  the  plague  wThich  ravaged  Syria 
in  1760,  it  was  obferved  that  people  of  the  founded 
conftitutions  wrere  the  moll  liable  to  it,  and  that  the 
weak  and  delicate  were  either  fpared  or  eafily  cured.  It 
was  moft  fatal  to  the  Moors ;  and,  when  it  attacked 
them,  it  was  generally  incurable. 

When  the  plague  raged  in  Holland  in  1636,  a  young 
girl  was  feized  with  it,  had  three  carbuncles,  and  was 
removed  to  a  garden,  where  her  lover,  who  was  be¬ 
trothed  to  her,  attended  her  as  a  nurfe,  and  fiept  with 
her  as  his  wife.  He  remained  uninfefted,  and  fhe  re¬ 
covered,  3nd  was  married  to  him.  The  ftory  is  related 
by  Vine.  Fabricius  in  the  Mile.  Cur .  Ann.  II.  Obf. 

188. 

Many  methods  have  been  adopted  in  different  coun¬ 
tries  to  prevent  the  importation  of  this  dreadful  fcourge 
*  f  the  human  race,  and  to  ft  op  the  progrefs  of  infec¬ 
tion  after  it  has  been  imported.  In  England,  mayors, 
bailiffs,  head  officers  of  corporations,  and  juftices  of 
peace,  have  power  to  tax  inhabitants,  houfes,  and  lands, 

&c.  within  their  precinfts,  for  the  relief  of  perfons  in¬ 
fefted  with  the  plague  ;  and  juftices  of  the  county  may 
tax  perfons  within  five  miles  round,  on  a  pariftFs  ina¬ 
bility  ^  the  tax  to  be  levied  by  diftrefs  and  fale  of  goods, 
or  in  default  ’  thereof  by  imprifonment.  Infefted  per¬ 
fons  going  abroad,  after  being  commanded  to  keep 
houfe  for  avoiding  farther  infeftions,  may  be  refilled  by 
watchmen,  &c.  gnd  punilhed  as  vagrants,  if  they  have 
no  fores  upon  them  *,  and  if  they  have  infeftious  fores 
on  Ihem  it  is  felony.  Juftices  of  the  peace,  &lc.  are  to 
appoint  fearchers,  examiners,  and  buriers  of  the  dead, 
in  places  infefted,  and  adminifter  oaths  to  them  for  the 
performance  of  their  duties,  &c .flat.  1  Jac .  1.  cap.  31, 

See  Quarantine. 

The  commiflion  at  Mofcow  having,  in  the  year 
1770,  invented  a  fumigation-powder,  which,  from  fe- 
veral  leffer  experiments,  had  proved  efficacious  in  pre¬ 
venting  the  infeftion  of  the  plague  ;  in  order  more 
fully  to  afeertain  its  virtue  in  that  refpeft,  it  wras  de¬ 
termined. 


(a)  See  the  account  of  the  yellow  fever  under  the  article  PHILADELPHIA,  where  it  appears  that  the  difeafe  wss 
fatal  to  fome  forts  of  perfons  than  to  others. 
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Plague.  *  termined,  towards  the  end  of  the  year,  that  ten  male- 
fa&ors  under  fentence  of  death  fiiould,  without  under¬ 
going  any  other  precautions  than  the  fumigations,  be 
confined  three  weeks  in  a  lazaretto,  be  laid  upon  the 
beds,  and  dreffed  in  the  clothes,  which  had  been  ufed 
by  perfons  lick,  dying,  and  even  dead,  of  the  plague  in 
the  hofpital.  The  experiment  was  accordingly  tried, 
and  none  of  the  ten  malefactors  were  then  infeCled,  or 
have  been  fince  ill.  The  fumigation  powder  is  prepared 
as  follows. 

Powder  of  the  firf frengthi]  Take  leaves  of  juniper, 
juniper-berries  pounded,  ears  of  wheat,  guaiacum  wood 
pounded,  of  each  fix  pounds  ;  common  faltpetre  pound¬ 
ed,  eight  pounds  ;  fulphur  pounded,  fix  pounds  ;  Smyrna 
tar,  or  myrrh,  two  pounds  :  mix  all  the  above  ingredi¬ 
ents  together,  -which  will  produce  a  pood  of  the  powder 
of  fumigation  of  the  firft:  ftrength.  [iV.  B .  A  pood  is 
40  pounds  Ruffian,  which  are  equal  to  35  pounds  and  a 
half  or  36  pounds  Engliffi  avoirdupoife.] 

Powder  of  the  fecond  frengthi]  Take  fouthern- 
wrood  cut  into  fmall  pieces,  four  pounds  \  juniper  ber¬ 
ries  pounded,  three  pounds  ;  common  faltpetre  pound¬ 
ed,  four  pounds  ;  fulphur  pounded,  two  pounds  and  a 
half  7  Smyrna  tar,  or  myrrh,  one  pound  and  a  half : 
mix  the  above  together,  -which  will  produce  half  a 
pood  of  the  powder  of  fumigation  of  the  fecond 
ftrength. 

Odoriferous  powder, ]  Take  the  root  called  kalmus 
cut  into  fmall  pieces,  three  pounds ;  leaves  of  juniper 
cut  into  fmall  pieces  four  pounds  ;  frankincenfe  pounded 
grofsly,  one  pound ;  ftorax  pounded,  and  rofe  flowers, 
half  a  pound  ;  yellow  amber  pounded,  one  pound  ;  com¬ 
mon  faltpetre  pounded,  one  pouud  and  a  half  ;  fulphur, 
a  quarter  of  a  pound  :  mix  all  the  above  together,  which 
will  produce  nine  pounds  and  three  quarters  of  the  odo¬ 
riferous  powder. 

Remark  on  the  powder  of  fumigation ].  If  guaiacum 
cannot  be  had,  the  cones  of  pines  or  firs  may  be  ufed  in 
its  Read  ;  likewife  common  tar  of  pines  and  firs  may  be 
ufed  infiead  of  the  Smyrna  tar,  or  myrrh,  and  mugw'ort 
may  fupply  the  place  of  fouthernwrood. 

Thucydides,  who  wras  himfelf  infeCled,  lib.  ii.  gives 
us  an  account  of  a  dreadful  plague  which  happened  at 
Athens  about  the  year  before  Chrift  430,  wffiile  the 
Peloponnefians  under  the  command  of  Archidamus 
wafted  all  her  territory  abroad  ;  but  of  thefe  two  ene- 


ievere. 

The  moft  dreadful  plague  that  ever  raged  at  Rome 
was  in  the  reign  of  Titus.  A.  D.  80.  The  emperor  left 
no  remedy  unattempted  to  abate  the  malignity  of  the  di- 
ftemper,  ailing  during  its  continuance  like  a  father  to 
his  people.  The  fame  fatal  difeafe  raged  in  all  the  pro¬ 
vinces  of  the  Roman  empire  in  the  reign  of  M.  Aurelius, 
A.  D.  167,  and  was  followed  by  a  dreadful  famine,  by 
earthquakes,  inundations,  and  other  calamities.  The 
Romans  believed  that  ATculapius  fometimes  entered  in¬ 
to  a  ferpent,  and  cured  the  plague. 

About  the  year  430  the  plague  vifited. Britain,  juft 
after  the  Pi&s  and  Scots  had  made  a  formidable  invafion 
of  the  fout hern  part  of  tlie  ifland.  The  plague  raged 
with  uncommon  fury,  and  fwept  away  moft  of  thofe  whom 
the  fvvord  and  famine  had  fpared,  fo  that  the  living  were 
fcarcely  fuffident  to  bury  the  dead. 

About  the  year  134S  the  plague  became  almcft  ge¬ 


neral  over  Europe.  A  great  many  authors  give  an  ac-  R'agtie, 
count  of  this  plague,  which  is  faid  to  have  appeared  firft 
in  the  kingdom  of  Kathay  in  the  year  1346,  and  to 
have  proceeded  gradually  wreftward  to  Conftantinople 
and  Egypt.  From  Conftantinople  it  palled  into  Greece, 

Italy,  France,  and  Africa,  and  by  degrees  along  the 
coafts  of  the  ocean  into  Britain  and  Ireland,  and  after¬ 
wards  into  Germany,  Hungary,  Poland,  Denmark  and 
the  other  northern  kingdoms.  According  to  Antoninus 
archbiftiop  of  Florence  the  diftemper  carried  off  60,000 
people  in  that  city,  among  whom  was  the  hiftorian  John 
Villain. 

In  the  year  1656  the  plague  wTas  brought  from  Sar¬ 
dinia  to  Naples,  being  introduced  into  the  city  by  a 
tranfport  wfith  foldiers  on  board.  It  raged  with  excef- 
five  violence,  carrying  off  in  lefs  than  fix  months 
400,000  of  the  inhabitants.  The  diftemper  was  at  firft 
called  by  the  phyficians  a  malignant  fever  ;  but  one  of 
them  affirming  it  to  be  peftilential,  the  viceroy,  who 
was  apprehenfive  left  filch  a  report  wTould  occasion  all 
communication  wfith  Naples  to  be  broke  off,  was  offend¬ 
ed  wfith  this  -declaration,  and  ordered  him  to  be  impri- 
foned.  Asa  favour,  however,  he  allowed  him  to  return 
and  die  in  his  owm  houfe.  By  this  proceeding  of  the 
viceroy,  the  diftemper  being  negle&ed,  made  a  moft  ra¬ 
pid  and  furious  progrefs,  and  filled  the  whole  city  with 
confternation.  The  ftreets  wTere  crowded  with  confufed 
proceffions,  which  ferved  to  fpread  the  infe&ion  through 
all  the  quarters.  The  terror  of  the  people  increafed 
their  fuperftition  ;  and  it  being  reported  that  a  certain 
nun  had  prophefied  that  the  peftilence  wrould  ceafe  upon 
building  a  hermitage  for  her  lifter  nuns  upon  the  hill  of 
St  Martin’s,  the  edifice  was  immediately  begun  with 
the  moft  ardent  zeal.  Perfons  of  the  higheft  quality 
ftrove  wdio  ftiould  perform  the  meaneft  offices  ;  fome 
loading  themfelves  with  beams,  and  others  carrying  baf- 
kets  full  of  lime  and  nails,  while  perfons  of  all  ranks 
ftripped  themfelves  of  their  moft  valuable  effects,  which 
they  threwT  into  empty  hogfheads  placed  in  the  ftreets 
to  receive  the  charitable  contributions.  Their  violent 
agitation,  however,  and  the  increafing  heats,  diffufed 
the  malady  through  the  whole  city,  and  the  ftreets  and 
the  ftairs  of  the  churches  w^ere  filled  wfith  the  dead ;  the 
number  of  whom,  for  fome  time  of  the  month  of  July, 
amounted  daily  to  15,000. 

The  viceroy  now  ufed  all  poffible  precautions  to  abate 
the  fury  of  the  diftemper,  and  to  prevent  its  fpreading  to 
the  provinces.  The  infection,  howrever,  defolated  the 
whole  kingdom,  excepting  the  provinces  of  Otranto  and 
the  Farther  Calabria,  and  the  cities  of  Gaeta,  Sorrento, 

Paolo,  and  Belvedere.  The  general  calamity  wTas  in¬ 
creafed  in  Naples  by  malecontents,  who  infinuated  that 
the  diftemper  had  been  defignedly  introduced  by  the 
Spaniards,  and  that  there  were  people  in  difguife  who 
went  through  the  city  fowfing  poifoned  duft.  This  idle 
rumour  enraged  the  populace,  who  began  to  infult  the 
Spanifti  foldiers,  and  threaten  a  (edition  5  fo  that  the 
viceroy,  to  pacify  the  mob,  caufed  a  criminal  to  be  broke 
upon  the  wdieel,  under  pretence  that  he  was  a  difperfer 
of  the  duft.  A  violent  and  plentiful  rain  falling  about 
the  middle  of  Auguft,  the  diftember  began  to  abate; 
and  on  the  eighth  of  December  the  phyficians  made  a 
folemn  declaration  that  the  city  was  entirely  free  from 
infection . 

Of  the  dreadful  plague  which  raged  at  London  in 
4  F  2  the 
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the  year  1665,  the  reader  will  find  an  account  in. 
article  London,  N°  21.  In  1720  the  city  of  Marfeilles 
was  vifited  with  this  deftru&ive  difeafe,  brought  in  a 
fiiip  from  the  Levant;  and  in  feven  months,  during 
which  time  it  continued,  it  carried  off  not  lefs  than 
60,000  people.  This  defolation  is  not  yet  obliterated 
from  the  minds  of  the  inhabitants ;  fome  furvivors  re¬ 
mained  alive  but  a  few  years  ago  to  tranfmit  a  tradi¬ 
tional  account  of  it  to  after  ages.  There  are  two  fine 
pi&ures,  painted  by  Puget,  reprefenting  fome  of  the 
horrid  feenes  of  that  time.  “  They  are  (fays  Lady 
Craven)  only  too  well  executed.  I  faw  feveral  dying 
figures  taking  leave  of  their  friends,  and  looking  their 
laff,  anxious,  kind,  and  "wifhful  prayers  on  their  fick  in¬ 
fants,  that  made  the  tears  flow  down  my  cheeks.  I 
was  told  the  phyficians  and  noblemen  who  were  affift- 
ing  the  fick  and  dying,  were  all  portraits :  I  can  eafily 
conceive  it ;  for  in  fome  faces  there  is  a  look  of  reflec¬ 
tion  and  concern  which  could  only  be  drawn  from  the 
life.”  Letters ,  p.  34,  35.  This  fatal  event  has  caufed 
the  laws  of  quarantine  to  be  very  ftri&ly  enforced  in 
the  lazaretto  here,  which  is  an  extenfive  infulated 
building. 

The  ravages  of  this  difeafe  have  been  dreadful  wherever 
it  has  made  its  appearance.  On  the  firft  arrival  of  the 
Europeans  at  the  ifland  of  Gran  Canaria,  it  contained 
14,000  fighting  men,  foon  after  which,  two  thirds  of 
the  whole  inhabitants  fell  a  facrifice  to  the  plague,  which 
had  doubtlefs  been  introduced  by  their  new  vifitors. 
The  deftru&ion  it  has  made  in  Turkey  in  Europe,  and 
particularly  in  Conftantinople,  mull  be  known  to  every 
reader  ;  and  its  fatal  effects  have  been  particularly 
heightened  there  by  that  firm  belief  which  prevails 
among  the  people  of  predeftination,  &c.  as  has  been  al¬ 
ready  mentioned.  It  is  generally  brought  into  Euro¬ 
pean  Turkey  from  Egypt  ;  where  it  is  very  frequent, 
efpecially  at  Grand  CAIRO.  To  give  even  a  lift  of  all 
the  plagues  which  have  defolated  many  flourifhing  coun¬ 
tries,  would  extend  this  article  beyond  all  bounds ;  and 
minutely  to  deferibe  them  all,  would  be  impoftible.  For 
the  plague  at  Smyrna,  we  refer  to  Chandler’s  Travels 
as  above.  Refpe&ing  that  which  raged  in  Syria  in 
1760,  we  refer  to  the  Abbe  Mariti’s 'Travels  through 
Cyprus,  Syria,  and  Paleftine,  vol.  i.  p.  278 — 296.  This 
plague  was  one  of  the  moft  malignant  and  fatal  that 
Syria  ever  experienced;  for 'it  fcarcely  made  its  ap¬ 
pearance  in  any  part  of  the  body  when  it  carried  off 
the  patient. 

In  addition  to  what  the  reader  will  find  upon  this 
fubjecl  in  the  article  Medicine,  and  the  obfervations 
which  have  now  been  offered,  we  beg  leave  to  ftate  the 
fentiments  of  Berthier  on  this  fubjeft,  in  his  account  of 
Bonaparte’s  expedition  into  Syria. 

u  At  the  time  of  our  entry  into  Syria,  (fays  he)  all 
the  towns  were  infe&ed  by  the  plague  ;  a  malady  which 
Sg-norance  and  barbarity  render  fo  fatal  in  the  eaft. 
Thofe  who  are  affecled  by  it  give  themfelves  up  for 
dead  ;  they  are  immediately  abandoned  by  every  body, 
and  are  left  to  die,  when  they  might  have  been  faved  by 
medicine  and  attention. 

“  Citizen  Degenettes,  principal  phyfician  to  the  ar¬ 
my,  difplayed  a  courage  and  character  which  entitle 
him  to  the  national  gratitude.  When  our  foldiers  were 
attacked  by  the  lenft  fever,  it  was  fuppofed  that  they 
had  caught  the  plague,  and  thefe  maladies  were  con- 
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the  founded.'  The  fever  hofpitals  were  abandoned  by  the  I 
officers  of  health  and  their  attendants.  Citizen  Dege- 
nettes  repaired  in  perfon  to  the  hofpitals,  vifited  all  the 
patients,  felt  the  glandular  fwellings,  dreffed  them,  de¬ 
clared  and  maintained  that  the  diitemper  was  not  the 
plague,  but  a  malignant  fever  with  glandular  fwellings, 
■which  might  eafily  be  cured  by  attention,  and  keeping 
the  patient’s  mind  eafy.” 

The  views  of  Degenettes  in  making  this  diftin&ion 
were  worthy  of  the  higheft  commendation;  but  Dr 
Mofeley  maintains  that  this  fever  was  actually  the 
plague.  The  phyfician,  however,  carried  his  courage 
fo  far,  as  to  make  two  incifions,  and  to  inoculate  the 
fuppurated  matter  from  one  of  thefe  buboes  above  his 
breaft,  and  under  bis  armpits,  but  was  not  affe&ed  with 
the  malady.  He  thus  eafed  the  minds  of  the  foldiers, 
the  firft  ftep  to  a  cure  ;  and,  by  his  afliduity  and  con- 
ftant  attendance  in  the  hofpitals,  a  number  of  men  at¬ 
tacked  with  the  plague  were  cured.  His  example  was 
followed  by  other  officers  of  health.  “  There  are,  fays 
Dr  Mofeley,  annual  or  feafonal  diford ers,  more  or  lefs 
fevere,  in  all  countries  ;  but  the  plague,  and  other 
great  depopulating  epidemics,  do  not  always  obey  the 
ieafons  of  the  year.  Like  comets,  their  courfe  is  ec¬ 
centric.  They  have  their  revolutions ;  but  from  whence 
they  come,  or  whether  they  go  after  they  have  made 
their  revolution,  no  mortal  can  tell. 

“  Difeafes  originating  in  the  atmofphere  feize  fome, 
and  pafs  by  others  ;  and  a£l  exclufively  on  bodies  gra¬ 
duated  to  receive  their  impreffions  ;  otherwife  whole  na¬ 
tions  would  be  deftroyed.  In  fome  conftitutions  of  the 
body  the  accefs  is  eafy,  in  fome  difficult,  and  in  others 
impoftible. 

“  The  air  of  confined  places  may  be  fo  vitiated  as  to 
be  unfit  for  the  purpofes  of  the  healthy  exiftence  of  any 
perfon.  Hence  gaol,  hofpital,  and  fhip  fevers.  But,  as 
thefe  diftempers  are  the  offspring  of  a  local  caufe,  that 
local  caufe,  and  not  the  diftempered  people,  communi¬ 
cate  the  difeafe. 

“  The  infe&ion,  were  it  not  in  the  atmofphere,  would 
be  confined  within  very  narrow  limits ;  have  a  determi¬ 
nate  fpliere  of  a£lion  ;  and  none  but  phyficians  and  at¬ 
tendants  on  the  fick  would  fuffer  ;  and  thefe  muft  fuf- 
fer  ;  and  the  caufe  and  the  effedts  would  be  palpable  to 
our  fenfes.  Upon  this  ground,  the  precaution  of  quaran¬ 
tine  would  be  rational.  But  who  then  would  vifit  and 
attend  the  fick,  or  could  live  in  hofpitals,  prifons,  and 
lazarettos  r” 

The  author  is  convinced  from  thefe  reafonings,  that 
the  bubo  and  carbuncle,  of  which  we  hear  fo  much  in 
Turkey,  and  read  fo  much  in  our  own  hiftory  of  plagues, 
arife  from  heating  food  and  improper  treatment ;  that 
they  contain  no  infe&ion  ;  and  confequently  that  they 
are  not  the  natural  depofit  of  the  morbific  virus  feparated 
from  the  contagion. 

Speaking  of  the  plague,  Mr  Brown  fays,  “  the  firft 
fymptoms  are  faid  to  be  thirft  ;  2.  Cephalagia  ;  3.  A 
ftiff  and  uneafy  fenfation,  with  rednefs  and  tumour  about 
the  eyes ;  4.  Watering  of  the  eyes ;  5.  White  puftules 
on  the  tongue.  Not  uncommonly,  all  thefe  have  fuc- 
ceflively  ftiown  themfelves,  yet  the  patient  has  recover- 
ed  ;  in  which  cafe,  where  fuppuration  has^  had  place, 
the  fkin  always  remains  difcoloured,  commonly  of  a 
purple  hue.  Many  who  have  been  bled  in  an  early 
ftage  of  the  diforder;  have  recovered  without  any  fatal 

fymptoms  y 
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fymptoms  3  but  whether  from  that  or  any  other  caufe, 
does  not  appear  certain.” 

Oil  rubbed  into  the  (kin  a  ft  3  as  a  preventive,  as 
wTell  as  a  cure  of  the  plague.  When  the  operation  is 
performed  to  prevent  infection,  it  is  luccefsfullv  per¬ 
formed  with  that  view  at  Smyrna,  as' often  as  the  plague 
makes  its  appearance  in  the  city.  As  it  is  not  done  for 
the  purpofe  of  promoting  perfpiration,  it  is  not  requi¬ 
re  that  it  fhould  be  performed  with  the  fame  fpeed  as 
when  for  curing  the  diforder 3  nor  is  it  neceiiary  to  ab¬ 
stain  from  rieih,  and  to  life  foups  3  but  it  will  be  proper 
to  ufe  only  fowls  or  veal  for  fome  days,  without  any 
feafoning.  It  will  in  fine  be  neceffary  to  guard  againit 
indigellible  food,  and  fuch  liquors  as  might  put  in  mo¬ 
tion  or  inflame  the  mafs  of  the  blood. 

This  interefling  difeovery  merits  the  attention  of  all 
medical  men  3  for  if  olive  oil  has  been  found  efficacious 
in  curing  or  preferving  again!!  one  fpecies  of  infeCtion, 
it  is  not  abfurd  to  fuppofe.  that  the  fame  or  other  kinds 
of  oil  might  be  productive  of  much  benefit  in  other  ma¬ 
lignant  infeCtious  difeafes.  We  hope  foon  to  hear  of 
fome  trial  being  made  with  it  in  this  country.  Would 
it  be  of  any  fervice  in  the  yellow  fever,  fo  prevalent  in 
the  weflern  world  ? 

PLAIN,  or  Plane,  in  general,  an  appellation  given 
to  whatever  is  fmooth  and  even,  or  Ample,  obvious, 
and  eafy  to  be  underflood  5  and,  confequently,  (lands 
oppofed  to  rough,  enriched,  or  laboured. 

A  plain  figure,  in  geometry,  is  an  uniform  furface ; 
from  every  point  of  whofe  perimeter  right  lines  may 
be  drawn  to  every  other  point  in  the  fame. 

A  plain  angle  is  one  contained  under  two  lines,  or 
furfaces,  in  contradiflinCtion  to  a  folid  angle.  See 
Angle  under  Geometry. 

The  doctrine  of  plain  triangles,  as  thofe  included  un¬ 
der  three  right  lines,  is  termed  plain  trigonometry.  See 
the  article  Trigonometry. 

Plain  Chart.  See  the  article  Chart. 

Plain- Sailing.  See  Navigation. 

PLAISE,  the  Englifh  name  of  a  fpecies  of  pleuro- 
neCtes.  See  Pleuronectes,  Ichthyology  Index. 

PLAN,  in  general,  denotes  the  reprefentation  of 
fomething  drawn  on  a  plane  *,  fuch  are  maps,  charts, 
ichnographies,  &c.  See  Map,  Chart,  &c. 

The  term  plan,  however,  is  particularly  ufed  for  a 
draught  of  a  building,  fuch  as  it  appears,  or  is  intended 
to  appear,  on  the  ground,  (bowing  the  extent,  divifion, 
and  diftribution  of  its  area  or  ground-plot  into  apart¬ 
ments,  rooms,  paffages,  &c. 

A  geometrical  plan  is  that  wherein  the  folid  and 
vacant  parts  are  reprefented  in  their  natural  propor¬ 
tions. 

The  raifed  plan  of  a  building  is  the  fame  with  w7hat 
is  other  wife  called  an  elevation  or  orthography.  See  Or¬ 
thography. 

A  perfpeCtive  plan  is  that  exhibited  by  degradations 
or  diminutions,  according  to  the  rules  of  perfpeCtive. 
See  Perspective. 

To  render  plans  intelligible,  it  is  ufual  to  diftinguifh 
the  maflives  with  a  black  wafh  3  the  projeCtures  on  the 
ground  are  drawn  in  full  lines,  and  thofe  fuppofed  over 
them  in  dotted  lines.  The  augmentations  or  alterations 
to  be  made  are  diflinguifhed  by  a  colour  different  from 
what  is  already  built  3  and  the  tints  of  each  plan  made 
lighter  as  the  (lories  are  raifed. 


In  large  buildings  it  is  ufual  to  have  three  feveral  Plancus 
plans  for  the  three  firft  (lories.  II 

PLANCUS,  Francis,  dodor  of  phyfic,  was  born  ,_Plar,ett; 
at  Amiens  in  1696,  and  died  on  the  19th  of  September 
1765,  aged  69  years.  He  is  the  author  of  fome  works 
which  have  had  confiderable  reputation.  1.  A  complete 
Syliem  of  Surgery,  in  2  vols  in  1 2mo  3  a  treatife  much 
recommended  by  (urgeons  to  their  pupils.  2.  A  choice 
Library  of  Medicine,  taken  from  periodical  publications, 
both  French  and  others  :  this  curious  collection,  con¬ 
tinued  and  completed  by  M.  Coulin,  makes  9  vols  in 
4to,  or  18  vols  in  i2mo.  3.  A  Tranflation  of  Vander 
Wiel’s  Obfervations  on  Medicine  and  Surgery,  1758, 

2  vols  in  1  2mo.  Plancus  was  alfo  the  editor  of  various 
editions  of  works  on  medicine  and  furgery,  which  he 
enriched  with  notes. 

PLANE,  in  Geometry ,  denotes  a  plain  furface,  or 
one  that  lies  evenly  between  its  bounding  lines :  and  as 
a  right  line  is  the  (hortelt  extenfion  from  one  point  to 
another,  fo  a  plane  furface  is  the  (hortelt  extenfion 
from  one  line  to  another. 

In  aflronomy,  conics,  Sec.  the  term  plane  is  frequent¬ 
ly  ufed  for  an  imaginary  furface,  fuppofed  to  cut  and 
pafs  through  folid  bodies  3  and  011  this  foundation  is 
the  whole  doCtrine  of  conic  feCtions  built.  See  Astro¬ 
nomy,  Conic  SeBions ,  <b*c. 

In  mechanics,  planes  are  either  horizontal,  that  is, 
parallel  to  the  horizon,  or  inclined  thereto.  See  Me¬ 
chanics. 

The  determining  how  far  any  given  plane  deviates 
from  an  horizontal  line,  makes  the  whole  bufinefs  of 
levelling.  See  the  article  Levelling. 

In  optics,  the  planes  of  reflection  and  refraCtion  are 
thofe  drawn  through  the  incident  and  reflected  or  re- 
fraCted  rays.  See  Optics. 

In  perfpeCtive  we  meet  with  the  perfpeCtive  plane, 
which  is  fuppofed  to  be  pellucid,  and  perpendicular  to 
the  horizon  3  the  horizontal  plane,  fuppofed  to  pafs 
through  the  fpectator’s  eye,  parallel  to  the  horizon  j 
the  geometrical  plane,  likewife  parallel  to  the  horizon, 
wherein  the  objeCt  to  be  reprefented  is  fuppofed  to  be 
placed,  &c.  See  Perspective. 

The  plane  of  projection  in  the  (tereographic  projec¬ 
tion  of  the  fphere,  is  that  on  which  the  projection  is 
made,  correfponding  to  the  perfpeCtive  plane.  See  Pro¬ 
jection. 

Plane,  in  joinery,  an  edged  tool  or  inftrument  for 
paring  and  fliaving  of  wood  fmooth.  It  confifis  of  a 
piece  of  wood  very  fmooth  at  bottom,  as  a  (lock  or 
(haft  3  in  the  midft  of  which  is  an  aperture,  through 
which  a  (teel  edge,  or  chiffel,  placed  obliquely,  pafles ; 
which,  being  very  (harp,  takes  off  the  inequalities  of 
the  wood  along  which  it  Aides. 

PLAN  E-Tree,  in  Botany.  See  Platanus. 

PLANET,  a  celeitial  body,  revolving  round  the  fun 
as  a  centre,  and  continually  changing  its  pofition  with 
refpeCt  to  the  fixed  (tars  3  whence  the  name  planet , 
which  is  a  Greek  word,  fignifying  “  wanderer.” 

The  planets  are  ufually  diflinguifhed  into  primary 
and  fecondary.  The  primary  ones,  called  by  way  of 
eminence  planets ,  are  thofe  which  revolve  round  file 
fun  as  a  centre  3  and  the  fecondary  planets,  more  ufually 
called  fatellites  or  moons ,  are  thofe  which  revolve  round 
a  primary  planet  as  a  centre,  and  conflantly  attend  it 
in  its  revolution  round  the  fun. 


The 
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Planet  The  primary  planets  are  again  diftinguifhed  into  fu¬ 
ll  #  perior  and  inferior.  The  fuperior  planets  are  thcfe  far- 
>  an"  ai^’,  ther  from  the  fun  than  our  earth  j  as  Mars,  Jupiter,  Sa¬ 
turn,  and  the  Georgium  Sidus ;  and  the  inferior  planets 
are  thofe  nearer  the  fun  than  our  earth,  as  Venus  and 
*  Mercury.  For  an  account  of  the  planets  lately  difcover- 
«d,  fee  Vesta. 

That  the  planets  are  opaque  bodies,  like  our  earth, 
is  thought  probable  for  the  following  reafons.  1.  Since 
in  Venus,  Mercury,  and  Mars,  only  that  part  of  the 
difk  illuminated  by  the  fun  is  found  to  ihine  5  and 
again,  Venus  and  Mercury,  when  between  the  earth 
and  the  fun,  appear  like  dark  fpots  or  maculre  on  the 
fun’s  difk  ;  it  is  evident,  that  Mars,  Venus,  and  Mer¬ 
cury,  are  opaque  bodies,  illuminated  with  the  borrowed 
light  of  the  fun.  And  the  fame  appears  of  Jupiter, 
from  its  being  void  of  light  in  that  part  to  which  the 
fhadow  of  the  fatellites  reaches,  as  well  as  in  that  part 
turned  from  the  fun  ;  and  that  his  fatellites  are  opaque, 
and  refleft  the  fun’s  light,  is  abundantly  (liown.  Again, 
fmce  Saturn,  with  his  ring  and  fatellites,  only  yield  a 
faint  light,  fainter  confiderably  than  that  of  the  fixed 
liars,  though  thefe  be  vaflly  more  remote,  and  than  that 
of  the  reft  of  the  planets  5  it  is  paft  doubt  that  he  too 
with  his  attendants  are  opaque  bodies.  2.  Since  the 
fun’s  light  is  not  tranfmitted  through  Mercury  and  Ve¬ 
nus,  when  placed  againft  him,  it  is  plain  they  are  denfe 
opaque  bodies*,  which  is  like  wife  evident  of  Jupiter, 
from  his  hiding  the  fatellites  in  his  fhadow  5  and  there¬ 
fore,  by  analogy,  the  fame  may  be  concluded  of  Sa¬ 
turn.  3.  From  the  variable  fpots  of  Venus,  Mars,  and 
Jupiter,  it  is  evident  thefe  planets  have  a  changeable 
atmofphere  j  which  changeable  atmofphere  may,  by  a 
like  argument,  be  inferred  of  the  fatellites  of  Juniter  j 
and  therefore,  by  fimilitude,  the  fame  may  be  concluded 
of  the  other  planets.  4.  In  like  manner,  from  the  moun¬ 
tains  obferved  in  Venus,  the  fame  may  be  fuppofed  in 
the  other  planets.  5.  Since,  then,  Saturn,  Jupiter,  and 
the  fatellites  of  both,  Mars,  Venus,  and  Mercury,  are 
opaque  bodies  fhining  with  the  fun’s  borrowed  light,  are 
furnifhed  with  mountains,  and  encompaffed  with  a 
changeable  atmofphere  *,  they  have,  it  is  concluded,  wa¬ 
ters,  feas,  &c.  as  well  as  dry  land,  and  are  bodies  like 
the  moon,  and  therefore  like  the  earth.  And  hence  it 
feems  alfo  highly  probable,  that  the  other  planets  have 
their  animal  inhabitants  as  v.'ell  as  our  earth. 

PLANETARIUM,  an  aftronomical  machine,  fo 
called  from  its  reprefenting  the  motions,  orbits,  &.c.  of 
the  planets,  agreeable  to  the  Copemican  fyftem.  See 
Astronomy. 

PLANETARY,  fomething  that  relates  to  the  pla¬ 
nets.  Hence  we  fay,  planetary  worlds,  planetary  inha¬ 
bitants,  &c.  See  Planet. 

PLANETAR  T  System,  is  the  fyftem  or  affemblage  of 
the  planets,  primary  and  fecondary,  moving  hi  their  re- 
fpe&ive  orbits,  round  their  common  centre  the  fun.  See 
Astronomy. 

PLANETARY  Days. — Among  the  ancients,  the  week 
was  (hared  among  the  feven  planets,  each  planet  having 
its  day.  This  we  learn  from  Dion  Caftius  and  Plutarch, 
«S ytnpof.  1.  4.  q.  7.  Herodotus  adds,  that  it  was  the 
Egyptians  who  firft  difcovered  what  god,  that  is,  what 
planet,  prefides  over  each  day  *,  for  that  among  this  peo¬ 
ple  the  planets  were  directors.  And  hence  it  is,  that  in 


moft  European  languages  the  days  of  the  week  are  ftiil  Planetary 
denominated  from  the  planets:  Sundav,  Monday,  &c.  H 
See  Week.  *  t  p{*nt’ ^ 

PLANETARY  Tears,  the  periods  of  time  in  which 
the  feveral  planets  make  their  revolutions  round  the  fui> 
or  earth. — As  from  the  proper  revolution  of  the  fan,  the 
folar  year  takes  its  original  5  fo  from  the  proper  revolu¬ 
tions  of  the  reft  of  the  planets  about  the  earth,  fo  many 
forts  of  years  do  arife,  viz.  the  Saturnian  year,  which  is 
defined  by  29  Egyptian  years,  1  74  hours,  58  minutes, 
equivalent  in  a  round  number  to  30  folar  years.  The 
Jovial  year,  containing  317  days,  14  hours,  59  minutes. 

—The  Martial  year,  containing  321  days,  23  hours, 

3 1  minutes.  For  Venus  and  Mercury,  as  their  years, 
when  judged  of  with  regard  to  the  earth,  are  almoft 
equal  to  the  folar  year ;  they  are  more  ufually  eftimated 
from  the  fun,  the  true  centre  of  their  motions  :  in 
which  cafe,  the  former  is  equal  to  224  days,  1 6  hours, 

40  minutes  5  the  latter  to  87  days,  23  hours,  14  mi¬ 
nutes. 

PLANIMETRY,  that  part  of  geometry*  which  con- 
fiders  lines  and  plain  figures,  without  considering  their 
height  or  depth,  See  Geometry. 

PLANISPHERE,  fignifies  a  projection  of  the 
fphere,  and  its  various  circles  on  a  plane  3  in  which 
fenfe,  maps,  whereon  are  exhibited  the  meridians  and 
other  circles  of  the  fphere,  are  planifpheres.  See  Map. 

PLANT  is  defined  to  be  an  organical  body,  defti- 
tute  of  fenfe  and  fpontaneous  motion,  adhering  to  an¬ 
other  body  in  fuch  a  manner  as  to  draw*  from  it  its  nou- 
rilliment,  and  having  a  power  of  propagating  itfelf  by 
feeds. 

The  vegetation  and  economy  of  plants  is  one  of  thofe 
fubjeCls  in  which  our  knowledge  is  extremely  circum- 
fcribed.  A  total  inattention  to  the  ftru<Rure  and  eco¬ 
nomy  of  plants  is  the  chief  reafon  of  the  fmall  progrefs 
that  has  been  made  in  the  principles  of  vegetation,  and 
of  the  inftability  and  fluCluation  of  our  theories  con¬ 
cerning  it 5  for  which  reafon  we  (hall  give  a  fhort  de- 
fcription  of  the  ftru&ure  of  plants,  beginning  with  the 
feed,  and  tracing  its  progrefs  and  evolution  to  a  ftate  of 
maturity. 

j.  Of  Seeds  The  feeds  of  plants  are  of  various  fi¬ 
gures  and  fizes.  Moft  of  them  are  divided  into  two 
lobes  }  though  fome,  as  thofe  of  the  crefs-kind,  have  fix  *, 
and  others,  as  the  grains  of  corn,  are  not  divided,  but 
entire. 

But  as  the  effential  properties  of  all  feeds  are  the  fame, 

■when  confidered  with  regard  to  the  principles  of  vege¬ 
tation,  our  particular  defcriptions  (hall  be  limited  to  one 
feed,  viz.  the  great  garden-bean.  Neither  is  the  choice 
of  this  feed  altogether  arbitrary ;  for,  alter  it  begins 
to  vegetate,  its  parts  are  more  confpicuous  than  many 
others,  and  consequently  better  calculated  for  inveftiga- 
tion. 

This  feed  is  covered  with  two  coats  or  membranes. 

The  outer  coat  is  extremely  thin,  and  full  of  pores  ;  but 
may  be  eafily  feparated  from  the  inner  one  (which  is 
much  thicker),  after  the  bean  has  been  boiled,  or  lain  a 
few  days  in  the  foil.  At  the  thick  end  of  the  bean  there 
is  a  fmall  hole  vifible  to  the  naked  eye,  immediately 
over  the  radicle  or  future  root,  that  it  may  have  a  free 
paffage  into  the  foil  (fig.  I.  A).  When  thefe  coats  are 
taken  off,  the  body  of  the  feed  appears,  which  is  divid- 

ed 
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ed  mto  two  imooth  portions  or  lobes.  The  fmootlmefs 
of  the  lobes  is  owing  to  a  thin  film  or  cuticle  with  which 
they 'are  covered. 

At  the  balls  of  the  bean  is  placed  the  radicle  or  future 
root  (fig.  3.  A).  The  trunk  of  the  radicle,  juft  as  it 
enters  into  the  body  of  the  feed,  divides  into  two  capi¬ 
tal  branches,  one  of  which  is  inferted  into  each  lobe, 
and  fends  off  fmaller  ones  in  all  dire&ions  through  the 
whole  fubftance  of  the  lobes  (fig.  4.  AA).  Thefe  ra¬ 
mifications  become  fo  extremely  minute  towards  the 
edges  of  the  lobes,  that  they  require  the  fineft  glaffes  to 
fender  them  vifible.  To  thefe  ramifications  Grew  and 
Malpighi  have  given  the  name  of ' feminal  root ;  becaufe, 
by  means  of  it,  the  radicle  and  plume,  before  they  are 
expanded,  derive  their  principal  nouriftiment. 

The  plume,  bud,  or  germ  (fig.  3.),  is  inclofed  in  two 
fmall  correfponding  cavities  in  each  lobe.  Its  colour 
and  confidence  is  much  the  fame  with  thofe  of  the  ra¬ 
dicle,  of  which  it  is  only  a  continuation,  but  having  a 
•quite  contrary  dire&ion  ;  for  the  radicle  defcends  into 
the  earth,  and  divides  into  a  great  number  of  fmaller 
branches  or  filaments  •,  but  the  plume  afcends  into  the 
open  air,  and  unfolds  itfelf  into  all  the  beautiful  variety 
of  ftem,  branches,  leaves,  flower,  fruit,  &c.  The  plume 
in  corn  fhoots  from  the  fmaller  end  of  the  grain,  and 
amongft  maltfters  goes  by  the  name  of  acrofpire. 

The  next  thing  to  be  taken  notice  of  is  the  fubftance 
or  parenchymatous  part  of  the  lobes.  This  is  not  a  mere 
concreted  juice,  but  is  curioufly  organized,  and  confifts 
of  a  vaft  number  of  fmall  bladders  refembling  thofe  in 
the  pith  of  trees  (fig.  5.). 

Befides  the  coats,  cuticle,  and  parenchymatous  parts, 
there  is  a  fubftance  perfectly  diftintt  from  thefe,  diftri- 
buted  in  different  proportions  through  the  radicle,  plume, 
and  lobes.  This  inner  fubftance  appears  very  plainly  in 
a  tranfverfe  fe&ion  of  the  radicle  or  plume.  Towards 
the  extremity  of  the  radicle  it  is  one  entire  trunk  \  but 
higher  up  it  divides  into  three  branches  ;  the  middle 
one  runs  dire&ly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a 
great  variety  of  fmall  branches  through  the  whole  bo¬ 
dy  of  the  lobes  (fig.  4.").  This  fubftance  is  very  properly 
termed  the  feminal  root:  for  when  the  feed  is  fown,  the 
moifture  is  firft  abforbed  by  the  outer  coats,  which  are 
everywhere  furnifhed  with  fap  and  air-veffels  \  from  thefe 
it  is  conveyed  to  the  cuticle  •,  from  the  cuticle  it  pro¬ 
ceeds  to  the  pulpy  part  of -the  lobes ;  when  it  has  got 
thus  far,  it  is  taken  up  by  the  mouths  of  the  fmall  bran¬ 
ches  of  the  feminal  root,  and  paffes  from  one  branch  in¬ 
to  another,  till  it  is  all  collefled  into  the  main  trunk, 
which  communicates  both  with  theplume#and  radicle, 
the  twTo  principal  involved  organs  of  the  future  plant. 
After  this  the  fap  or  vegetable  food  runs  in  two  oppo¬ 
site  directions  :  part  of  it  afcends  into  the  plume,  and 
promotes  the  growth  and  expanfion  of  that  organ  5  and 
part  of  it  defcends  into  the  radicle,  for  nourishing  and 
evolving  the  root  and  its  various  filaments.  Thus  the 
plume  and  radicle  continue  their  progrefs  in  oppofite  di¬ 
rections  till  the  plant  arrives  at  maturity. 

It  is  here  wTorth  remarking,  that  every  plant  is  really 
poffeffed  of  two  roots,  both  of  which  are  contained  in 
the  feed.  .  The  plume  and  radicle,  when  the  feed  is  firft 
depofited  in  the  earth,  derive  their  nourilhment  from  the 
feminal  root  j  but,  afterwards,  when  the  radicle  begins 
to  Ihoot  out  its  filaments,  and  to  abforb  fome  moifture, 


not,  however,  in  a  fufficient  quantity  to  fupply  the  ex-  Plant, 
igencies  of  the  plume,  the  two  lobes,  or  main  body  of''-' — 
the  feed,  rife  along  with  the  plume,  affume  the  appear¬ 
ance  of  two  leaves,  refembling  the  lobes  of  the  feed  in 
fize  and  lliape,  but  having  no  refemblance  to  thofe  of  the 
plume,  for  which  reafon  they  have  got  the  name  of  dif 
ftmilar  leaves . 

.Thefe  diftimilar  leaves  defend  the  young  plume  from 
the  injuries  of  the  weather,  and  at  the  fame  time,  by 
abforbing  dew,  air,  &c.  affift  the  tender  radicle  in  nou¬ 
rishing  the  plume,  with  which  they  have  ftill  a  connec¬ 
tion  by  means  o£  the  feminal  root  above  deferibed.  But 
when  the  radicle  or  fecond  root  has  defeended  deep 
enough  into  the  earth,  and  has  acquired  a  fufficient  num¬ 
ber  of  filaments  or  branches  for  abforbing  as  much  ali¬ 
ment  as  is  proper  for  the  growth  of  the  plume  \  then  the 
feminal  or  diftimilar  leaves,  their  utility  being  entirely 
fuperfeded,  begin  to  decay  and  fall  off. 

Fig.  1.  A,  the  foramen  or  hole  in  the  bean  through 
which  the  radicle  fhoots  into  the  foil.  ^ 

Fig.  2.  A  tranfverfe  feClion  of  the  bean  \  the  dots 
being  the  branches  of  the  feminal  root. 

Fig.  3*  A,  the  radicle.  B,  the  plume  or  bud. 

Fig.  4.  A  view  of  the  feminal  root  branched  out  up¬ 
on  the  lobes. 

Fig*  5.  A  longitudinal  feClion  of  one  of  the  lobes 
of  the  bean  a  little  magnified,  to  Show  the  fmall  bladders 
of  which  the  pulpy  or  parenchymatous  part  is  compo- 
fed. 

Figs.  6.  7.  A,  a  tranfverfe  fedion  of  the  radicle.  B, 
a  tranfverfe  feclion  of  the  plume,  Showing  the  organs  or 
veffels  of  the  feminal  root. 

Fig.  8.  The  appearance  of  the  radicle,  plume,  and  fe¬ 
minal  root,  when  a  little  further  advanced  in  growth. 

Haying  thus  briefly  deferibed  the  feed,  and  traced  its 
evolution  into  three  principal  organic  parts,  viz.  the 
plume,  radicle,  and  feminal  leaves,  we  Shall  next  take 
an  anatomical  view  of  the  root,  trunk,  leaves,  &c. 

2.  Of  the  root.]  In  examining  the  root  of  plants, 
the  firft  thing  that  prefents  itfelf  is  the  Skin,  which  is  of 
various  colours  in  different  plants.  Every  root,  after 
it  has  arrived  at  a  certain  age,  has  a  double  Skin.  The 
firft  is  coeval  with  the  other  parts,  and  exifts  in  the  feed : 
but  afterwards  there  is  a  ring  fent  off  from  the  bark, 
and  forms  a  fecond  Skin  ;  e.  g.  in  the  root  of  the  dande-- 
lion,  towards  the  end  of  May,  the  original  or  outer  Skin 
appears  Shrivelled,  and  is  eafily  feparated  from  the  new 
one,  which  is  freSher,  and  adheres  more  firmly  to  the 
bark.  Perennial  plants  are  fupplied  in  this  manner 
with  a  new  Skin  every  year ;  the  outer  one  always  falls 
off  in  the  autumn  and  winter,  and  a  new  one  is  formed 
from  the  bark  in  the  fucceeding  fpring.  The  Skin  has 
numerous  cells  or  veffels,  and  is  a  continuation  of  the 
parenchymatous  part  of  the  radicle.  However,  it  does 
not  confift  Solely  of  parenchyma  j  for  the  microfcope 
Shows  that  there  are  many  tubular  ligneous  veffels  inter- 
fperfed  through  it. 

When  the  Skin  is  removed,  the  true  cortical  fubftance 
or  bark  appears,  which  is  alfo  a  continuation  of  the  pa¬ 
renchymatous  part  of  the  radicle,  but  greatly  augment¬ 
ed.  The  bark  is  of  very  different  Sizes.  In  moft  trees 
it  is  exceeding  thin  in  proportion  to  the  wood  and  pith. 

On  the  other  hand,  in  carrots,  it  is  almoft  one-half  of 
the  femidiameter  of  the  root  5  and,  in  dandelion,  it  k 
nearly  twice  as  thick  as  the  woody  part. 


The 
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The  bark  is  compofed  of  two  fubftances  •,  the  paren¬ 
chyma  or  pulp,  which  is  the  principal  part,  and  a  few 
•woody  fibres.  The  parenchyma  is  exceedingly  porous, 
and  has  a  great  refemblance  to  a  fponge ;  for  it  fhrivels 
confiderably  when  dried,  and  dilates  to  its  former  di- 
menfions  when  infufed  in  water.  Thefe  pores  or  vef- 
fels  are  not  pervious,  fo  as  to  communicate  with  each 
-other  ;  but  confift  of  diflinct  little  cells  or  bladders, 
fcarcely  vifible  without  the  afliftance  of  the  microfcope. 
In  all  roots,  thefe  cells  are  conftahtly  filled-  with  a  thin 
watery  liquor.  They  are  generally  of  a  fpherical  figure  ; 
though  in  fome  roots,  as  the  buglofs  and  dandelion,  they 
are  oblong.  In  many  roots,  as  the  horfe  radifh,  peony, 
afparagus,  potato,  &c.  the  parenchyma  is  of  one  uni¬ 
form  llrufture.  But  in  others  it  is  more  diverfified, 
and  puts  on  the  lhape  of  rays,  running  from  the  centre 
towards  the  circumference  of  the  bark.  Thefe  rays 
fometimes  run  quite  through  the  bark,  as  in  lovage; 
and  fometimes  advance  towards  the  middle  of  it,  as  in 
melilot  and  moft  of  the  leguminous  and  umbelliferous 
plants.  Thefe  rays  generally  Hand  at  an  equal  diilance 
from  each  other  in  the  fame  plant ;  but  the  diilance  va¬ 
ries  greatly  in  different  plants.  Neither  are  they  of 
equal  fizes :  in  carrot  they  are  exceedingly  fmall,  and 
fcarcely  difcernible ;  in  melilot  and  chervil,  they  are 
thicker.  They  are  likewise  more  numerous  in  fome 
plants  than  in  others.  Sometimes  they  are  of  the  fame 
thicknefs  from  one  edge  of  the  bark  to  the  other  j  and 
fome  grow  wider  as  they  approach  to  the  fkin.  The 
veffels  with  which  thefe  rays  are  amply  furhi fhed,  are 
fuppofed  to  be  air- veffels,  becaufe  they  are  always  found 
to  be  dry,  and  not  fo  tranfparent  as  the  veffels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  veffels  difperfed  in  dif¬ 
ferent  proportions  through  the  parenchyma  of  the  bark. 
Thefe  ligneous  veffels  run  longitudinally  through  the 
bark  in  the  form  of  fmall  threads,  which  are  tubular,  as 
is  evident  from  the  rifing  of  the  fap  in  them  when  a  root 
is  cut  tranfverfely.  Thefe  ligneous  fap-veffels  do  not 
run  in  direct  lines  through  the  bark,  but  at  fmall  dis¬ 
tances  incline  towards  one  another,  in  fuch  a  manner  that 
they  appear  to  the  naked  eye  to  be  inolculated  ;  but  the 
microfcope  difeovers  them  to  be  only  contiguous,  and 
braced  together  by  the  parenchyma.  Thefe  braces  or 
coar&ations  are  very  various  both  in  fize  and  number  in 
different  roots  ;  but  in  all  plants  they  are  moft  numerous 
towards  the  inner  edge  of  the  bark.  Neither  are  thefe 
veffels  Angle  tubes  ;  but,  like  the  nerves  in  animals,  are 
bundles  of  20  or  30  fmall  contiguous  cylindrical  tubes, 
which  uniformly  run  from  the  extremity  of  the  root, 
without  fending  off  any  branches  or  fuffering  any  chahge 
in  their  fize  or  lhape. 

In  fome  roots,  as  parfnep,  efpecially  in  the  ring  next 
the  inner  extremity  of  the  bark,  thefe  veffels  contain  a 
kind  of  lymph,  which  is  fweeter  than  the  fap  contained 
in  the  bladders  of  the  parenchyma.  From  this  circum- 
ftance  they  have  got  the  name  of  lymph-duBs. 

Thefe  lymph-dufts  fometimes  yield  a  mucilaginous 
lymph,  as  in  the  comfrev  •,  and  fometimes  a  white 
milky  glutinous  lymph,  as  in  the  angelica,  fonchus,  bur¬ 
dock,  fcorzonera,  dandelion, &c.  The  lymph-dufts  are 
fuppofed  to  be  the  veffels  from  which  the  gums  and  bal- 
fams  are  fecerned.  The  lymph  of  fennel,  when  expofed 
to  the  air,  becomes  a  clear  tranfparent  balfam  j  and 


that  of  the  fcorzonera,  dandelion,  &c.  condenfes  into  a 
gum. 

The  fituation  of  the  veffels  is  various.  .  In  fome  plants 
they  ftand  in  a  ring  or  circle  at  the  inner  edge  of  the 
bark,  as  in  afparagus ;  in  others,  they  appear  in  lines  or 
rays,  as  in  borage  ;  in  the  parfnep,  and  feveral  other 
plants,  they  are  moft  confpicuous  towards  the  outer  edge 
of  the  bark  ;  and  in  the  dandelion,  they  are  difpofed  in 
the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  after  the 
bark  is  taken  off,  and  is  firmer  and  lefs  porous  than  the 
bark  or  pith.  It  confifts  of  two  diftindt  fubftances,  viz. 
the  pulpy  or  parenchymatous,  and  the  ligneous.  The 
wood  is  connected  to  the  bark  by  large  portions  of  the 
bark  inferted  into  it.  Thele  infertions  are  moftly  in  the 
form  of  rays,  tending  to  the  centre  of  the  pith,  which 
are  eafily  difcernible  by  the  eye  in  a  tranfverfe  fedlion  of 
moft  roots.  Thefe  infertions,  like  the  bark,  confift  of 
many  veffels,  moftly  of  a  round  or  oval  figure. 

The  ligneous  veffels  are  generally  difpoled  in  collate¬ 
ral  rows  running  longitudinally  through  the  root.  Some 
of  thefe  contain  air,  and  others  fap.  The  air-vejjels  are 
fo  called,  becaufe  they  contain  no  liquor.  Thefe  air- 
veffels  are  diftinguilhed  by  being  -whiter  than  the  others, 

The  pith  is  the  centrical  part  of  the  root.  Some  roots 
have  no  pith,  as  the  ftramonium,  nicotiana,  &c. ;  others 
have  little  or  none  at  the  extremities  of  the  roots,  but 
have  a  confiderable  quantity  of  it  near  the  top.  The 
pith,  like  every  other  part  of  a  plant,  is  derived  from 
the  feed  ;  but  in  fome  it  is  more  immediately  derived 
from  the  bark  :  for  the  infertions  of  the  bark  running  in 
betwixt  the  rays  of  the  wood,'  meet  in  the  centre,  and 
conftitute  the  pith.  It  is  owing  to  this  circumftance, 
that,  among  roots  which  have  no  pith  in  their  lower 
parts,  they  are  amply  provided  with  it  towards  the  top, 
as  in  columbine,  lovage,  &c. 

The  bladders  of  the  pith  are  of  very  different  fizes,  and 
generally  of  a  circular  figure.  Their  pofition  is  more 
uniform  than  in  the  bark.  Their  fides  are  not  mere 
films,  but  acompofition  offmall  fibres  or  threads  ;  which 
gives  the  pith,  when  viewed  with  a  microfcope,  the  ap¬ 
pearance  of  a  piece  of  fine  gauze  or  net-work. 

We  fliall  conclude  the  defeription  of  roots  with  ob- 
ferving,  that  their  whole  fubftance  is  nothing  but  a  con¬ 
geries  of  tubes  and  fibres,  adapted  by  nature  for  the  ab¬ 
sorption  of  nouriftiment,  and  of  courfe  the  extenfion  and 
augmentation  of  their  parts. 

Fig.  9.  A  tranfverfe  feftion  of  the  root  of  worffi- 
W'ood  as  it  appears  to  the  naked  eye. 

Fig.  10.  A  fedlion  of  fig.  9.  magnified.  AA,  the 
Ikin,  with  i^s  veffels.  BBBB,  the  bark.  The  round 
holes  CCC,  &c.  are  the  lymph-dudls  of  the  bark  :  All 
the  other  holes  are  little  cells  and  fap-veffels.  DDD, 
parenchymatous  infertions  from  the  bark,  with  the  cells, 
&c.  EEEE,  the  rays  of  the  wood,  in  which  the  holes 
are  the  air-veffels.  N.  B.  This  root  has  no  pith. 

3.  Of  the  Trunk,  Stalk ,  or  Sternl]  In  deferibing  the 
trunks  of  plants,  it  is  neceffary  to  premife,  that  what¬ 
ever  is  faid  with  regard  to  them  applies  equally  to  the 
branches.  . 

The  trunk,  like  the  root,  confifts  of  three  parts,  viz. 
the  bark,  wood,  and  pith.  Thefe  purls,  though  fub- 
ftantially  the  fame  in  the  trunk  as  in  the  root,  are  in 
many  cafes  very  different  in  their  texture  and  appearance. 


3 


t  22  0^/ 0-/72  //  <?/ 


Plants  . 


2. 


•7/cce  t?f  , a  /flea  n.  . 


Plate  CCCCXK. 


I. 


A 


S¥&e//  J&ks/I .  kJ ft*  fr  •'V  /  . 


. 


. 

. 


' 

- 


atony  cf  PLANTS.  Plate  CCCCXN1. 

•  y  .  /  2 . 

•S/'a  re /v*  i/rr/i'rzt  cjf  t/ic  c  h/t  /J/YZ/tr/f  .  //tty/z^t  'cc/  . 


<2^r.  //. 

/v//  /J/’u/tc/i  r///~  />v/ 


\  •$ 

Wa///&„  r//)  *Srif//tfof fee  ft . 


/ 


' 

* 

* 


Tiie  fkin  of  the 


LA  [  601  ]  P  L  A 

bark  is  compofed  of  very  minute  and  another  arched. ring  of  fap-veffels. 


bladders,  interfperfed  with  longitudinal  woody  fibres, 
as  in  the  nettle,  thiftle,  and  molt  herbs.  The  outfide 
of  the  fkin  is  vifibly  porous  in  fome  plants,  particularly 
the  cane. 

The  principal  body  of  the  bark  is  compofed  of  pulp 
or  parenchyma,  and  innumerable  veffels  much  larger 
than  thofe  of  the  fkin.  The  texture  of  the  pulpy  part, 
though  the  fame  fubffance  with  the  parenchyma  in 
roots,  yet  feldom  appears  in  the  form  of  rays  running  to¬ 
wards  the  pith  ;  and  when  thefe  rays  do  appear,  they 
do  not  extend  above  half-way  to  the  circumference. 
The  veffels  of  the  bark  are  very  differently  fituated,  and 
deftined  for  various  purpofes  in  different  plants.  For  ex¬ 
ample,  in  the  bark  of  the  pine,  the  innermoft  are  lymph- 
duds,  and  exceedingly  fmall ;  the  outermoff  are  gum  or 
refiniferous  veffels,  deftined  for  the  fecretion  of  turpen¬ 
tine  ’>  and  are  fo  large  as  to  be  diffindly  vifible  to  the 
naked  eye. 

The  wood  lies  between  the  bark  and  pith,  and  confifls 
of  two  parts,  viz.  a  parenchymatous  and  a  ligneous.  In 
all  trees,  the  parenchymatous  part  of  the  wood,  though 
much  diver fified  as  to  fize  and  confidence,  is  uniformly 
difpofed  in  diametrical  rays,  or  infertions  running  be¬ 
twixt  fimilar  rays  of  the  ligneous  part. 

The  true  wood  is  nothing  but  a  congeries  of  old  dried 
lymph- duds.  Between  the  bark  and  the  wood  a  new 
ring  of  thefe  duds  is  formed  every  year,  which  gradu¬ 
ally  lofes  its  foftnefs  as  the  cold  leafon  approaches,  and 
towards  the  middle  of  winter  is  condenled  into  a  folid 
ring  of  wood.  Thefe  annual  rings,  which  are  diffindly 
vifible  in  moft  trees  when  cut  through,  ferve  as  natural 
marks  to  diffinguifh  their  age  (fig.  1 1 . 1 2.).  The  rings  of 
one  year  are  fometimes  larger,  fometimes  lefs,  than  thofe 
of  another,  probably  owing  to  the  favourablenefs  or  un¬ 
fa  vourablenefs  of  the  feafon. 

The  pith,  though  of  a  different  texture,  is  exadly  of 
the  fame  fubffance  with  the  parenchyma  of  the  bark,  and 
the  infertions  of  the  wood.  The  quantity  of  pith  is  va¬ 
rious  in  different  plants.  Inftead  of  being  increafed  eve¬ 
ry  year  like  the  wood,  it  is  annually  diminifhed,  its  vef¬ 
fels  drying  up,  and  affirming  the  appearance  and  ftruc- 
ture  of  wood  ;  infomuch  that  in  old  trees  there  is  fcarce 
fuch  a  thing  as  pith  to  be  difcerned. 

A  ring  of  fap-veffels  is  ufually  placed  at  the  outer 
edge  of  the  pith,  next  the  wood.  In  the  pine,  fig,  and 
walnut,  they  are  very  large.  The  parenchyma  of  the 
pith  is  compofed  of  fmall  cells  or  bladders,  of  the  fame 
kind  with  thofe  of  the  bark,  only  of  a  larger  fize.  The 
general  figure  of  thefe  bladders  is  circular  $  though  in 
fome  plants,  as  the  thiftle  and  borage,  they  are  angu¬ 
lar.  Though  the  pith  is  originally  one  conneded  chain 
of  bladders,  yet  as  the  plant  grows  old  they  fhrivel,  and 
open  in  different  diredions.  In  the  walnut,  after  a  cer¬ 
tain  age,  it  appears  in  the  form  of  a  regular  tranfverfe 
hollow  divifion.  In  fome  plants  it  is  altogether  want¬ 
ing  ;  in  others,  as  the  fonchus,  nettle,  &c.  there  is  only 
a  tranfverfe  partition  of  it  at  every  joint.  Many  other 
varieties  might  be  mentioned  \  but  thefe  muff  be  left  to 
the  obfervation  of  the  reader. 

Fig.  1 1 .  A  tranfverfe  fedion  of  a  branch  of  afh,  as  it 
appears  to  the  eye. 

Fig.  12.  The  fame  fedion  magnified.  AA,  the 
bark.  BBB,  an  arched  ring  of  fap-veffels  next  the 
Ik  in.  CCC,  the  parenchyma  of  the  bark  with  its  cells, 
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DD,  a  circular  Plant, 
line  of  lymph-duds  immediately  below  the  above  arched 
ring.  EE,  the  wood.  F,  the  firft  year’s  growth.  G, 
the  fecond.  H,  the  third  year’s  growth.  Ill,  the  true 
wood.  KK,  the  great  air-veffels.  LL,  the  letter  ones. 

MMM,  the  parenchymatous  infertions  of  the  bark  re- 
prefen  ted  by  the  white  rays.  NO,  the  pith,  with  its 
bladders  or  cells. 

4.  Of  the  Leaves. The  leaves  of  plants  confift  of 
the  fame  fubffance  with  that  of  the  trunk.  They  are 
full  of  nerves  or  woody  portions,  running  in  all  direc¬ 
tions,  and  branching  out  into  innumerable  fmall  threads, 
interwoven  with  the  parenchyma  like  fine  lace  or 
gauze. 

I  he  fkin  of  the  leaf,  like  that  of  an  animal,  is  full  of 
pores,  which  both  ferve  for  perfpiration  and  for  the  ab- 
forption  of  dews,  air,  &c.  Thefe  pores  or  orifices  differ 
both  in  ftiape  and  magnitude  in  different  plants,  which  is 
the  caufe.  of  that  variety  of  texture  or  grain  peculiar  to 
every  plant. 

The  pulpy  or  parenchymatous  part  confifts  of  very 
minute  fibres,  wound  up  into  fmall  cells  or  bladders. 

Thefe  cells  are  of  various  fizes  in  the  fame  leaf. 

All  leaves,  of  whatever  figure,  have  a  marginal  fibre, 
by  which  all  the  reft  are  bounded.  The  particular  fhape 
of  this  fibre  determines  the  figure  of  the  leaf. 

1  he  veffels  of  leaves  have  the  appearance  of  inofeu- 
lating  ;  but,  when  examined  by  the  microfcope,  they 
are  found  only  to  be  interwoven  or  laid  along  each 
other. 

What  are  called  air-veffels ,  or  thofe  which  carry  no 
fap?  are  vifible  even  to  the  naked  eye  in  fome  leaves. 

When  a  leaf  is  ffowly  broken,  they  appear  like  final! 
woolly  fibres,  connected  to  both  ends  of  the  broken 

pieC<T-  Plate 

Fig.  13.  The  appearance  of  the  air-veffels  to  the  eye,  CCCmXXI. 
in  a  vine- leaf  drawn  gently  afunder. 

Fig.  14.  A  fmall  piece  cut  off  that  leaf. 

Fig-  15.  The  fame  piece  magnified,  in  which  the  vef¬ 
fels  have  the  appearance  of  a  ferew. 

Fig.  16.  The  appearance  of  thefe  veffels  as  they  ex  iff 
in  the  leaf  before  they  are  ftretched  out. 

5.  Of  the  Flower .]  It  is  needlefs  here  to  mention 
any  thing  of  the  texture,  or  of  the  veffels,  &c.  of  flowers, 
as  they  are  pretty  fimilar  to  thofe  of  the  leaf.  It  would 
be  foreign  to  our  prefent  purpofe  to  take  any  notice  of 
th'e  characters  and  diffin&ions  of  flowers.  Thefe  be¬ 
long  to  the  fcience  of  Botany,  to  which  the  reader  is 
referred. 

There  is  one  curious  faCt,  however,  which  muff  not 
be  omitted,  viz.  T1  at  every  flower  is  perfe&ly  formed 
in  its  parts  many  months  before  it  appears  outwardly  ; 
that  is,  the  flowers  which  appear  this  year  are  not  pro¬ 
perly  fpeaking  the  flowers  of  this  year,  but  of  the  lafl. 

For  example,  mezereon  generally  flowers  in  January  ; 
but  thefe  flowers  were  completely  formed  in  the  month 
of  Auguft  preceding.  Of  this  faCl  any  one  may  fatisfy 
himfelf  by  feparating  the  coats  of  a  tulip  root  about  the 
beginning  of  September  5  and  he  will  find  that  the  two 
innermoft  form  a  kind  of  cell,  in  the  centre  of  which 
Hands  the  young  flower,  which  is  not  to  make  its  ap¬ 
pearance  till  the  following  April  or  May.  Fig.  18.  ex¬ 
hibits  a  view  of  the  tulip-root  when  differed  in  Septem¬ 
ber,  with  the  young  flower  towards  the  bottom. 

6.  Of  the  Fruit .]  In  deferibing  the  ffruCture  of  fruits, 
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Plant,  a  few  examples  fhajl  be  taken  from  fuch  as  are  moft  ge- 
nerally  known. 

A  pear ,  befides  tbe  {kin,  which  is  a  produ&ion  of  the 
fkin  of  the  bark,  confifts  of  a  double  parenchyma  or  pulp, 
fap,  and  air-veftels,  calculary  and  acetary. 

The  outer  parenchyma  is  the  fame  fubftance  continu¬ 
ed  from  the  bark,  only  its  bladders  are  larger  and  more 
fucculent. 

It  is  everywhere  inter fper fed  with  fmall  globules  or 
grains,  and  the  bladders  refpe£l  thefe  grains  as  a  kind  of 
centres,  every  gram  being  the  centre  of  a  number  of 
bladders.  The  fap  and  air- veffels  in  this  pulp  are  exr 
tremely  fmall. 

Next  the  core  is  the  inner  pulp  or  parenchyma,  which 
confifts  of  bladders  of  the  fame  kind  with  the  outer,  only 
larger  and  more  oblong,  correfponding  to  thofe  of  the 
pulp,  from  which  it  feems  to  be  derived.  This  inner 
pulp  is  much  fourer  than  the  other,  and  has  none  of  the 
fmall  grains  interfperfed  through  it ;  and  hence  it  has 
got  the  name  of  acetary. 

Between  the  acetary  and  outer  pulp,  the  globules  or 
grains  begin  to  grow  larger,  and  gradually  unite  into  a 
hard  ftony  body/efpecially  towards  the  corculum  or  flool 
of  the  fruit  j  and  from  this  circumftance  it  has  been  call¬ 
ed  the  calculary, 

Thefe  grains  are  not  derived  from  any  of  the  organi- 
cal  parts  of  the  tree ;  but  feem  rather  to  be  a  kind  of 
concretions  precipitated  from  the  fap,  fimilar  to  the  pre¬ 
cipitation  from  wine,  urine,  and  other  liquors. 

The  core  is  a  roundfth  cavity  in  the  centre  of  the  pear, 
lined  with  a  hard  woody  membrane,  in  which  the  feed 
is  inclofed.  At  the  bottom  of  the  core  there  is  a  fmall 
duft  or  canal,  which  runs  up  to  the  top  of  the  pear  ; 
this  canal  allows  the  air  to  get  into  the  core,  for  the 
purpofe  of  drying  and  ripening  the  feeds. 

Fig.  18.  a  tranfverfe  feflion  of  a  pear,  as  it  appears 
to  the  naked  eye.  A,  the  {kin,  and  a  ring  of  fap-ve£ 
fels.  B,  the  outer  parenchyma,  or  pulp,  with  its  vef- 
fels,  and  ligneous  fibres  interfperfed.  C,  the  inner  pa¬ 
renchyma,  or  acetary,  with  its  veffels,  which  are  larger 
than  the  outer  one.  D,  the  core  and  feeds. 

Fig.  19.  a  piece  cut  off,  fig.  19. 

Fig.  20.  is  fig.  1 9.  magnified.  AAA,  the  fmall 
grains  or  globules,  with  the  veffels  radiated  from  them. 

Fig.  21.  a  longitudinal  feflion  of  the  pear,  fhowing 
a  different  view  of  the  fame  parts  with  thofe  of  fig.  18. 
A  the  channel,  or  du&,  which  runs  from  the  top  of  the 
pear  to  the  bottom  of  the  core. 

In  a  lemon ,  the  parenchyma  appears  in  three  different 
forms.  The  parenchyma  of  the  rind  is  of  a  coarfe  tex¬ 
ture,  being  compofed  of  thick  fibres,  woven  into  large 
bladders.  Thofe  neareft  the  furface  contain  the  effen- 
tial  oil  of  the  fruit,  which  burfts  into  a  flame  when  the 
fkin  is  fqueezed  over  a  candle.  From  this  outmoft  pa¬ 
renchyma  nine  or  ten  infertions  or  lamellae  are  produ¬ 
ced,  which  run  between  as  many  portions  of  the  pulp, 
and  unite  into  one  body  in  the  centre  of  the  fruit,  which 
correfponds  to  the  pith  in  trunks  or  roots-  At  the  bot¬ 
tom  and  top  of  the  lemon,  this  pith  evidently  joins  with 
the  rind,  without  the  intervention  of  any  lamellae.  This 
circumfiance  fhows,  that  the  pith  and  bark  are  actually 
conne&ed  in  the  trunk  and  roots  of  plants,  though  it  is 
difficult  to  demonftrate  the  connection,  on  account  of  the 
clofenefs  of  their  texture,  and  the  minutenefs  of  their 
fibres.  Many  veffels  are  difperfed  through  the  whole  of 
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this  parenchyma  \  but  the  largeft  ones  {land  on  the  in-  Flank 
ner  edge  of  the  rind,  and  the  outer  edge  of  the  pith,  juft 
at  the  twTo  extremities  of  each  lamella. 

The  fecond  kind  of  parenchyma  is  placed  between 
the  rind  and  the  pith  ;  is  divided  into  diftinft  bodies 
by  the  lamellae  5  and  each  of  thefe  bodies  forms  a  large 

bag- 

Thefe  bags  contain  a  third  parenchyma,  which  is 
a  clufter  of  iinaller  bags,  diftindl  and  unconne&ed  with 
each  other,  having  a  fmall  {talk  by  which  they  are  fixed 
to  the  large  bag.  Within  each  of  thefe  fmall  bags  are 
many  hundreds  of  bladders,  compofed  of  extremely  mi¬ 
nute  fibres.  Thefe  bladders  contain  the  acid  juice  of  the 
lemon. 

Fig.  22-.  a  longitudinal  fe£iion  of  a  lemon.  AAA, 
the  rind  with  the  veffels  which  contain  the  effential  oil* 

B  B,  the  fubftance  correfponding  to  the  pith,  formed 
by  the  union  of  the  lamellae  or  infertions.  C  C,  its 
continuation  and  connexion  with  the  rind,  independent 
of  the  infertions. 

Fig.  23.  a  tranfverfe  fe&ion  of  the  lemon.  B  B  B, 

&c.  the  nine  pulpy  bags,  or  fecond  parenchyma,  placed 
between  the  rind  and  the  pith  5  and  the  clufter  of  fmall 
bags,  which  contain  the  acid  juice,  inclofed  in  the  large 
ones.  C  C,  the  large  veffels  that  furround  the  pith. 

D  D,  two  of  the  large  bags  laid  open,  fliowing  the 
feeds,  and  their  connexion  with  the  lamellae  or  mem¬ 
branes  which  form  the  large  bags. 

Of  the  Perfpiration  of  PLANTS ,  and  the  quantity  of 
moijiure  daily  imbibed  by  them,— l Thefe  curious  particulars 
have  been  determined  with  great  accuracy  by  Dr  Hales. 

The  method  he  took  to  accomplifli  his  purpofe  was  as 
follows.— In  the  month  of  July,  commonly  the  warmeft 
feafon  of  the  year,  he  took  a  large  fun-flower  three  feet 
and  an  half  high,  which  had  been  purpofely  planted  in 
a  flower-pot  when  young.  He  covered  the  pot  with 
thin  milled  lead,  leaving  only  a  fmall  hole  to  preferve  a 
communication  with  the  external  air,  and  another  by 
which  he  might  occafionally  fupply  the  plant  with  wa- 
ter.  Into  the  former  he  inferted  a  glafs  tube  nine  inches 
long,  and  another  {horter  tube  into  the  hole  by  which  he 
poured  in  the  water  5  and  the  latter  was  kept  clofe  Hop¬ 
ped  with  a  cork,  except  when  there  was  occafion  to  ufe 
it.  The  holes  in  the  bottom  of  the  pot  were  alfo  flopped 
up  with  corks,  and  all  the  crevices  {hut  with  cement.— 

Things  being  thus  prepared,  the  pot  and  plant  were 
weighed  for  15  feveral  days  5  after  which  the  plant  was 
cut  off  clofe  to  the  leaden  plate,  and  the  flump  well  co¬ 
vered  with  cement.  By  weighing,  he  found  that  there 
perfpired  through  the  unglazed  porous  pot  two  ounces 
every  1 2  hours  5  which  being  allowed  for  in  the  daily 
weighing  of  the  plant  and  pot,  the  greateft  perfpiration, 
in  a  warm  day,  was  found  to  be  one  pound  1 4  ounces  j 
the  middle  rate  of  perfpiration,  one  pound  four  ounces  *, 
the  perfpiration  of  a  dry  warm  night,  without  any  fen- 
fible  dew,  was  about  three  ounces  \  but  when  there  was 
any  fenfible  though  fmall  dew,  the  perfpiration  was  no¬ 
thing  ;  and  when  there  was  a  large  dew,  or  fome  little 
rain  in  the  night,  the  plant  and  pot  was  increafed  in 
weight  two  or  three  ounces. 

In  order  to  know  what  quantity  was  perfpired  from  a 
fquare  inch  of  furface,  our  author  cut  off  all  the  leaves 
of  the  plant,  and  laid  them  in  five  feveral  parcels,  ac¬ 
cording  to  their  feveral  fizes }  and  then  meafured  the  fur¬ 
face  of  a  leaf  of  each  parcel,  by  laying  over  it  a  large 
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Plant,  lattice  made  with  threads,  in  which  each  of  the  little 
■  ■->  fquares  was  £  of  an  inch  }  by  numbering  of  which,  he 
had  the  furface  of  the  leaves  in  fquare  inches  ;  which, 
multiplied  by  the  number  of  leaves  in  the  corresponding 
parcels,  gave  the  area  of  all  the  leaves.  By  this  method 
he  found  the  furface  of  the  whole  plant  above  ground  to 
-be  5616  fquare  inches,  or  39  fquare  feet.  He  dug  up 
another  fun-flower  of  nearly  the  fame  fize,  which  had 
eight  main  roots,  reaching  1 5  inches  deep  and  fidewife, 
from  the  item.  It  had  befides  a  very  thick  buffi  of  la¬ 
teral  roots  from  the  eight  main  roots,  extending  every 
•  way  in  a  hemifphere  about  nine  inches  from  the  Item 
and  main  roots.  In  order  to  eftiniate  the  length  of  all 
the  roots,  he  took  one  of  the  main  roots  with  its  laterals, 
and  meafured  and  weighed  them  j  and  then  weighed  the 
other  feven  with  their  laterals  *,  by  which  means  he 
found  the  fum  of  all  their  lengths  to  be  1448  feet. 
Suppofing  then  the  periphery  of  thefe  roots  at  a  medium 
-to  be  0.13 1  of  an  inch,  then  their  furface  will  be  2276 
fquare  inches,  or  15.8  fquare  feet ;  that  is,  equal  to  0.4 
of  the  furface  of  the  plant  above  ground.  From  calcula¬ 
tions  drawn  from  thefe  obfervations,  it  appears,  that  a 
fquare  inch  of  the  upper  furface  of  this  plant  perfpires 
part  of  an  inch  in  a  day  and  a  night  *,  and  that  a 
fquare  inch  of  the  furface  underground  imbibed  -yT  of 
an  inch  in  the  fame  time. 

The  quantity  perfpired  by  different  plants,  however, 
is  by  no  means  equal.  A  vine-leaf  perfpires  only  T£T 
of  an  inch  in  1  2  hours  ;  a  cabbage  perfpires  of  an 
inch  in  the  fame  time  ;  an  apple-tree  -r§-T  in  1 2  hours  $ 
and  a  lemon  in  1 2  hours. 

Of  the  circulation  of  the  Sap  in  PLANTS. — Concerning 
this  there  have  been  great  difputes ;  fome  maintaining, 
that  the  vegetable  fap  has  a  circulation  analogous  to  the 
blood  of  animals  5  while  others  affirm,  that  it  only  af- 
cends  in  the  day-time,  and  defcends  again  in  the  night. 
In  favour  of  the  doctrine  of  circulation  it  has  been  urged, 
that  upon  making,  a  tranfverfe  inciflon  into  the  trunk  of 
a  tree,  the  juice  which  runs  out  proceeds  in  greater  quan¬ 
tity  from  the  upper  than  the  lower  part  $  and  the  fwel- 
ling  in  the  upper  lip  is  alfo  much  greater  than  in  the 
lower.  It  appears,  however,  that  when  two  fimilar  in- 
cifions  are  made,  one  near  the  top  and  the  other  near 
the  root,  the  latter  expends  much  more  fap  than  the 
former.  Hence  it  is  concluded,  that  the  juice  afcends 
by  one  fet  of  veffels  and  defcends  by  another.  But,  in 
order  to  ffiow  this  clearly,  it  would  be  neceffary  firft  to 
prove  that  there  is  in  plants,  as  in  animals,  fome  kind 
of  centre  from  which  the  circulation  begins,  and  to 
which  it  returns )  but  no  fuch  centre  has  been  difcovered 
by  any  naturalift  j  neither  is  there  the  leaft  proviflon  ap¬ 
parently  made  by  nature  whereby  the  fap  might  be  pre¬ 
vented  from  defcending  in  the  very  fame  veffels  through 
which  it  afcends.  In  the  la&eal  veffels  of  animals, 
which  we  may  fuppofe  to  be  analogous  to  the  roots  of 
vegetables,  there  are  valves  which  effectually  prevent 
the  chyle  when  once  abforbed  from  returning  into  the 
inteftines  ;  but  no  fuch  thing  is  obferved  in  the  veffels  of 
vegetables  ;  whence  it  muft  be  very  probable,  that  when 
the  propelling  force  ceafes,  the  juice  defcends  by  the 
very  fame  veffels  through  which  it  afcended. — This 
matter,  however,  has  been  cleared  up  almoft  as  well  as 
the  nature  of  the  fubjeCl  will  admit  of  by  the  experiments 
\ rati -^a^es  f  •  Thefe  experiments  are  fo  numerous,  that 
i.p.  142.  Tor  a  particular  account  of  them  we  mull  refer  to  the 


w'ork  it  felt j  however,  his  reafoning  againft  the  circula¬ 
tion  of  the  fap  will  be  fufficiently  intelligible  without 
them.  “  We  fee  (fays  he),  in  many  of  the  foregoing  ex¬ 
periments,  what  quantities  of  moiflure  trees  daily  imbibe 
and  perfpire  :  nowT  the  celerity  of  the  lap  mult  be  very 
great,  if  that  quantity  of  moiflure  muft,  moft  of  it,  af* 
cend  to  the  top  of  the  tree,  then  defcend,  and  afcend 
again,  before  it  is  carried  off  by  perfpiration. 

“  The  defeCl  of  a  circulation  in  vegetables  feems  in 
fome  meafure  to  be  fup plied  by  the  much  greater  quan¬ 
tity  of  liquor,  which  the  vegetable  takes  in,  than  the 
animal,  whereby  its  motion  is  accelerated  }  for  we  find 
the  fun-flower,  bulk  for  bulk,  imbibes  and  perfpires  17 
times  more  freffi  liquor  than  a  man,  every  24  hours. 

“  Befides,  Nature’s  great  aim  in  vegetables  being  only 
that  the  vegetable  life  be  carried  on  and  maintained,  there 
was  no  occafion  to  give  its  fap  the  rapid  motion  which 
wras  neceffary  for  the  blood  of  animals. 

“  In  animals,  it  is  the  heart  which  fets  the  blood  in 
motion,  and  makes  it  continually  circulate  ;  but  in  ve^- 
getables  we  can  difcover  no  other  caufe  of  the  fap’s  mo¬ 
tion  but  the  ftrong  attraction  of  the  capillary  fap-veffels, 
affifted  by  the  brifk  undulations  and  vibrations  caufed  by 
the  fun’s  warmth,  whereby  the  fap  is  carried  up  to  the 
top  of  the  talleft  trees,  and  is  there  perfpired  off  through 
the  leaves  :  but  when  the  furface  of  the  tree  is  great  Ly 
diminiflied  by  the  lofs  of  its  leaves,  then  alfo  the  perlpi- 
ration  and  motion  of  the  fap  is  proportionably  diminifh- 
ed,  as  is  plain  from  many  of  the  foregoing  experiments  * 
fo  that  the  afcending  velocity  of  the  fap  is  principally 
accelerated  by  the  plentiful  perfpi ration  of  the  leaves, 
thereby  making  room  for  the  fine  capillary  veffels  to 
exert  their  vaftly  attra&ing  power,  which  perfpiration  is 
effefted  hy  the  brifk  rarefying  vibrations  of  wrarmlh  j  a 
power  that  does  not  feem  to  be  any  wravs  well  adapted 
to  make  the  fap  defcend  from  the  tops  of  vegetables  by 
different  veffels  to  the  root. 

“  If  the  fap  circulated,  it  muft  needs  have  been  feen  de¬ 
fcending  from  the  upper  part  of  large  gafhes  cut  in  bran¬ 
ches  fet  in  water,  and  with  columns  of  water  preffing  on 
their  bottoms  in  long  glafs  tubes.  In  both  which  cafes 
it  is  certain  that  great  quantities  of  water  paffed  through 
the  ftem,  fo  that  it  muft  needs  have  been  feen  defcending, 
if  the  return  of  the  fap  downwards  were  by  trufion  or  pul- 
fion,  whereby  the  blood  in  animals  is  re  turned  through  the 
veins  to  the  heart  \  and  that  pulfion  if  there  were  any,  muft 
neceffarily  be  exerted  with  prodigious  force,  to  be  able  to 
drive  the  fap  through  the  finer  capillaries.  So  that,  if 
there  be  a  return  of  the  fap  downwards,  it  muft  be  by  at¬ 
traction,  and  that  a  very  powerful  one,  as  we  may  fee  by 
many  of  thefe  experiments.  But  it  is  hard  to  conceive 
what  and  where  that  power  is  which  can  be  equivalent 
to  that  provifion  nature  has  made  for  the  afeent  of  the  fap 
in  confequence  of  the  great  perfpiration  of  the  leaves. 

“  The  inftances  of  the  jeffaminc- tree,  and  of  the  paf- 
fion-tree,  have  been  looked  upon  as  ftrong  proofs  of  the 
circulation  of  the  fap,  becaufe  their  branches,  whicji 
were  far  below  the  inoculated  bud,  were  gilded  :  but  we 
have  many  vifible  proofs  in  the  vine,  and  other  bleeding 
trees,  of  the  fap’s  receding  back,  ar  pufhing  forwards 
alternately,  at*different  times  of  the  day  and  night.  And 
there  is  great  reafon  to  think  that  the  fap  of  all  other 
trees,  has  fuch  an  alternate,  receding,  and  progreflivc 
motion,  occafioned  by  the  altemacies  of  day  and  night, 
warm  and  cool,  moift  and  dry. 
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u  For  the  fap  in  all  vegetables  does  probably  recede 
in  fome  meafure  fxcm  the  tops  of  the  branches,  as  the 
fun  leaves  them  ;  becaufe  its  rarefying  power  then 
ceaiing,  the  greatly  rarefied  fap,  and  air  mixed  with  it, 
will  condenfe,  and  take  up  lels  room  than  they  did,  and 
the  dew  and  rain  will  then  be  itrongly  imbibed  by  the 
leaves }  whereby  ihe  body  and  branches  of  the  vegetable 
which  have  been  much  exhauited  oy  the  great  evapora¬ 
tion  of  the  day,  may  at  night  imbibe  fap  and  dew 
from  the  leaves  }  for  by  ieveral  experiments,  plants  were 
found  to  increafe  coniiderably  in  weight,  in  dewy  and 
moiit  nights.  And  by  other  experiments  on  the  vine, 
it  was  found  that  the  trunk  and  branches  of  vines  were 
always  in  an  imbibing  Hate,  caufed  by  the  great  perfpi- 
ration  of  the  leaves,  except  in  the  bleeding  leafon  ;  but 
when  at  night  that  perfpiring  power  ceafes,  then  the  con¬ 
trary  imbibing  power  will  prevail,  and  draw  the  fap  and 
dew  from  the  leaves,  as  well  as  moiiture  from  the  roots. 

44  And  we  have  a  farther  proof  of  this  by  fixing  mer¬ 
curial  gages  to  the  Hems  of  feveral  trees  which  do  not 
bleed,  whereby  it  is  found  that  they  are  always  in  a 
ilrongly  imbibing  Hate,  by  drawing  up  the  mercury  fe¬ 
veral  inches  :  whence  it  is  eafy  to  conceive,  how  fome 
of  the  particles  of  the  gilded  bud  in  the  inoculated  jef- 
famine  may  be  abforbed  by  it,  and  thereby  communicate 
their  gilding  miafma  to  the  fap  of  other  branches }  efpe- 
cially  when,  fome  months  after  the  inoculation,  the  Hock 
of  the  inoculated  jelfamine  is  cut  off  a  little  above  the 
bud  5  w hereby  the  Hock,  which  was  the  counteracting 
part  to  the  Hem,  being  taken  aw7ay,  the  Hem  attrafls 
more  vigoroufly  from  the  bud. 

4 4  Another  argument  for  the  circulation  of  the  fap  is, 
that  fome  forts  of  the  grafts  w  ill  infeCl  and  canker  the 
Hocks  they  are  grafted  on  :  but  by  mercurial  gages 
fixed  to  frefh-cut  Hems  of  trees,  it  is  evident  that  thofe 
Hems  were  in  a  Hrongly  imbibing  Hate  }  and  confe- 
qently  the  cankered  Hocks  might  very  likely  draw  fap 
from  the  graff,  as  well  as  the  graff  alternately  from 
the  Hock  ;  juH  in  the  fame  manner  as  leaves  and 
branches  do  from  each  other,  in  the  viciHitudes  of  day 
and  night.  And  this  imbibing  power  of  the  Hock  is 
fo  great,  wdiere  only  fome  of  the  branches  of  a  tree 
are  grafted,  that  the  remaining  branches  of  the  Hock 
will,  by  their  Hrong  attraction,  Harve  thofe  graffs  j  for 
which  reafon  it  is  ufual  to  cut  off  the  greateH  part  of 
the  branches  of  the  Hock,  leaving  only  a  few  fmall  ones 
to  draw  up  the  fap. 

44  The  inHance  of  the  ilex  grafted  upon  the  EngliHi 
oak,  feems  to  afford  a  very  confiderable  argument 
again H  a  circulation.  For,  if  there  were  a  free  uni¬ 
form  circulation  of  the  fap  through  the  oak  and  ilex, 
why  fhould  the  leaves  of  the  oak  fall  in  w  inter,  and  not 
thofe  of  the  ilex  ? 

“  Another  argument  againH  an  uniform  circulation 
of  the  fap  in  trees,  as  in  animals,  may  be  drawn  from  an 
experiment,  w’here  it  wTas  found  by  the  three  mercurial 
gages  fixed' to  the  fame  vine,  that  while  fome  of  its 
branches  changed  their  Hate  of  protruding  fap  into  a 
Hate  of  imbibing,  others  continued  protruding  fap  ;  one 
nine,  and  the  other  thirteen  days  longer.” 

To  this  reafoning  of  Dr  IJfales  we  fhall  fubjoin  an  ex¬ 
periment  made  by  Mr  Multel  of  the  Academy  of  Scien¬ 
ces  at  Rouen,  which  feems  decifive  againH  the  do&rine 
of  circulation.  His  account  of  it  is  as  follows.' — “  On 
the  1 2th  of  January  I  placed  feveral  fhrubs  in  pots 


againH  the  windows  of  my  hot-houfe,  fome  within  the  Plant, 
houfe  and  others  without  it.  Through  holes  made  for  v-—' /-*•* 
this  purpofe  in  the  panes  of  glafs,  I  palled  a  branch  of 
each  of  the  flirubs,  fo  that  thofe  in  the  iniide  had  a 
branch  without,  and  thofe  on  the  outlide  one  with* 
in  ,  after  this,  I  took  care  that  the  holes  ihould  be  ex¬ 
actly  clofed  and  luted.  This  hiverfe  experiment,  I 
thought,  if  followed  clofely,  could  not  fail  affording  luf- 
ficient  points  of  companion,  to  trace  out  the  differences, 
by  the  obfprvation  of  the  effe&s. 

46  The  20th  of  January,  a  week  after  this  difpofitiou, 
all  the  branches  that  were  in  the  hot-houfe  began  to  dif- 
clofe  their  buds.  In  the  beginning  of  February  there  ap¬ 
peared  leaves  )  and  towards  the  end  of  it,  fhoots  of  a 
coniiderable  length,  which  prefented  the  young  dowers. 

A  dwarf  apple-tree,  and  feveral  rofe-trees,  ceing  fubmit- 
ted  to  the  fame  experiment,  fliowed  the  fame  appearance 
then  as  they  commonly  put  on  in  May  *,  in  Ihort,  all  the 
branches  which  were  within  the  hot-houfe,  and  confe- 
quently  kept  in  the  warm  air,  were  green  at  the  end  of 
February,  and  had  their  (hoots  in  great  forwardnefs.  Very 
different  were  thofe  parts  of  the  fame  tree  which  were 
without  and  expofed  to  the  cold.  None  of  thefe  gave 
the  leaff  fign  of  vegetation  j  and  the  froll,  which  was  in- 
tenfe  at  that  time,  broke  a  rofe-pot  placed  on  the  outfide, 
and  killed  fome  of  the  branches  of  that  v  ry  tree  which, 
on  the  infide,  was  every  day  putting  forth  more  and  more 
fnoots,  leaves,  and  buds,  fo  that  it  was  in  lull  vegetation 
on  one  fide,  whilH  frozen  on  the  other. 

44  The  continuance  of  the  froH  occaftoned  no  change 
in  any  of  the  internal  branches.  They  all  continued  m- 
a  very  brifk  and  verdant  Hate,  as  if  they  did  not  belong 
to  the  tree  which,  on  the  outfide,  appeared  in  the  Hate 
of  the  greateH  fuffering.  On  the  15th  of  March,  not;- 
withftanding  the  feverity  of  the  feafon,  all  was  in  full 
bloom.  The  apple-tree  had  its  root,  its  Hem,  and  part 
of  its  branches,  in  the  hot-houfe.  Thefe  branches  were, 
covered  with  leaves  and  Howers  ;  but  the  branches  of 
the  fame  tree,  which  were  carried  on  the  outfide,  and 
expofed  to  the  cold  air,  did  not  in  the  leaH  partake  of 
the  activity  of  the  refl,  but  w^ere  abfolutelv  in  tbs  fame 
Hate  which  all  trees  are  in  during  winter.  A  rofe-tree,. 
in  the  fame  polition,  fhowed  long  (hoots  with  leaves  and 
buds  }  it  had  even  foot  a  vigorous  branch  upon  its 
Halk  *,  whilH  a  branch  which  paffed  through  to  the 
outfide  had  not  begun  to  produce  any  thing,  but  was 
in  the  fame  Hate  with  other  rofe-trees  left  in  the 
ground.  This  branch  is  four  lines  in  diameter,  and 
1 8  inches  high. 

44  The  rofe-tree  on  the  outlide  was  in  the  fame  Hate  ; 
but  one  of  its  branches  drawn  through  to  the  infide  of 
the  hot-houfe  wras  covered  W’ith  leaves  and  rofe-buds. 

It  was  not  without  aftonifhment  that  I  fawT  this  branch 

(hoot  as  brifldy  as  the  rofe-tree  which  -was  in  the  hot- 

houfe,  wThofe  roots  and  Halk,  expofed  as  they  wTere  to 

the  wrarm  air,  ought,  it  fhould  feem,  to  have  made  it 

get  forwarder  than  a  branch  belonging  to  a  tree,  wliofe 

roots,  trunk,  and  all  its  other  branches,  were  at  the  very  * 

time  froH-nipped.  NotwithHanding  this,  the  ‘branch 

did  not  feem  affe6Ied  by  the  Hate  of  its  trunk  ;  but  the 

a6tion  of  the  heat  upon  it  produced  the  fame  effect  as 

if  the  wThole  tree  had  been  in  the  hot-houfe.”  Memoir es 

Of  the  Perpendicularity  of  PLANTS. — This  is  a  curb  (ie  />  Acad. 
ous  phenomenon  in  natural  hiHory,  which  was  firH  ob -  Royal  des 
ferved  by  M.  Dodart,  and  publiftied  in  an  effay  on  the  Sciences. 

aSsftation3"'  ,7°S- 
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Plant.  affedlation  of  perpendicularity  obferved  in  the  bems  or 
'  balks  of  all  plants,  in  the  roots  of  many,  and  even  in 
their  branches,  as  much  as  poOible.  Though  almoit  all 
plants  rife  a  little  crooked,  yet  the  flems  ihoot  up  per¬ 
pendicularly,  and  the  roots- link  down  perpendicularly  : 
even  thofe,  which  by  the  declivity  of  the  foil  come  out 
inclined,  or  thole  which  are  diverted  out  of  the  perpen¬ 
dicular  by  any  violent  means,  again  redrefs  and  draight- 
en  themfelves  and  recover  their  perpendicularity,  by 
making  a  fecond  and  contrary  bend  or  elbow  without 
rectifying  the  firlt.  We  commonly  look  upon  this  af¬ 
fectation  without  any  furprife ;  but  the  natural] it  who 
knows  what  a  plant  is,  and  how  it  is  formed,  finds  it  a 
fubjeft  of  adoniihment. 

Each  feed  we  know  contains  in  it  a  little  plant,  al¬ 
ready  formed,  and  needing  nothing  but  to  be  unfolded  5 
the  little  plant  has  its  root  ;  and  the  pulp,  which  is  ufu- 
ally  feparated  into  two  lobes,  is  the  foundation  of  the 
hrft  food  it  draws  by  its  root  when  it  begins  to  germi¬ 
nate.  If  a  feed  in  the  earth  therefore  be  aifpofed  fo  as 
that  the  root  of  the  little  plant  be  turned  downwards,, 
and  the  Hem  upwards,  and  even  perpendicularly  up¬ 
wards,  it  is  eafy  to  conceive  that  the  little  plant  coming 
to  unfold  itfelf,  its  balk  and  root  need  only  follow  the 
direction  they  have  to  grow  perpendicularly.  But  \ve 
know  that  the  feeds  of  plants,  whether  fown  of  them- 
ielves  or  by  man,  fall  in  the  ground  at  random  ;  and- 
among  the  great  variety  of  durations  with  regard  to  the 
Hulk  of  their  plant,  the  perpendicular  one  upwards  is 
but  one.  In  all  the  red,  therefore,  it  is  neceiTary  that 
the  dalk  rectify  itfelf,  fo  as  to  get  out  of  the  ground  : 
but  what  force  effe&s  this  change,  which  is  unquedion- 
ably  a  violent  action  ?*  Does  the  dalk  find  a  lefs  load  of 
earth  above  it,  and  therefore  go  naturally  that  way 
where  it  finds  the  lead  ohdacle  >  Were  this  fo,  the  lit¬ 
tle  root,  when  it  happens  to  Le-uppermod,  mud  alfo  fel¬ 
low*  that  direction,  and  mount  up. 

To  account  for  two  fuch  different  actions,  M.  Dodart 
fuppofes  that  the  fibres  of  the  dalks  are  of  fuch  a  nature, 
as  to  be  contracted  and  fhortened  by  the  heat  of  the  fun, 
and  lengthened  out  by  the  moidure  of  the  earth  ;  and, 
cn  the  contrary,  that  the  fibres  of  the  roots  are  contract¬ 
ed  by  the  moidure  of  the  earth,  and  lengthened  by  the 
heat  of  the  fun.  When- the  plantule  therefore  is  invert¬ 
ed,  and  the  root  at  the  top,  the  fibres  which  compofe 
tme  of  the  branches  of  the  root  aie  not  alike  expofed  to 
the  moidure  of  the  earth,  the  lower  part  being  mere  ex¬ 
pofed  than  the  upper.  The  lower  mud  of  courfe  con¬ 
trail  the  mod  ;  and  this  'contraction  is  again  promoted 
by  the  lengthening  of  the  upper,  whereon  the  fun  aits 
with  the  greated  force.  This  branch  of  the  root  mud 
therefore  recoil  towards  the  earth,  and,  inflnuating 
through  the  pores  thereof,  mud  get  underneath  the  bulb, 
&c.  Bv  inverting  this  reafoning  we  difeover  how  the 
dalk  comes  to  get  uppermod. 

We  fuppofe  then  that  the  earth  attracts  the  root  to  it¬ 
felf,  and  that  the  fun  contributes  to  its  defeent  ;  and,  on 
the  other  hand,  that  the  fun  attrails  the  dem,  and  the 
earth  contributes  to  fend  it  towards  the  fame.  With  re- 
fpeCd  to  the  draightening  of  the  dalks  in  the  open  air, 
our  author  imagines  that  it  arifes  from  the  impredion  of 
external  caufes,  particularly  the  fun  and  rain.  For  the 
upper  part  of  a  dalk  that  is  bent  is  more"  expofed  to  the 
rain,  dew,  and  even  the  fun,  &. c.  than  the  under;  and 
thefe  caufesj  in  a  certain  druilure  of  the  fibres,  both 


equally  tend  to  draighten  the  part  mod  expofed  by  the  *  Ftei 
Ihortening  they  fucceiiively  occaiion  in  it ;  for  moidure  - — * 
fhortens  by  fwelling  and  heat  by  dbiipating.  What  that 
druclure  is  which  gives  the  fibres  luch  different  qualities, 
or  whereon  it  depends,  is  a  myitery  as  yet  beyond  oux 
depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of  the 
dems  or  dalks  of  plants  in  this  manner  :  he  fuppoles  that 
the  root  of  plants  draws  a  courier  and  heavier  juice,  and 
the  dem  and  branches  a  finer  and  more  volatile  one. 

Mod  naturalids  indeed  conceive  the  root  to  be  the  ilo- 
mach  of  the  plant,  where  the  juices  of  the  earth  are  iub- 
tilized  io  as  to  become  able  to  rife  throng ii  the  dem  to 
the  extremity  of  the  branches.  This  difference  of  juices 
fuppofes  larger  pores  in  the  roots  than  the  ifalk,  &c. 
and,  in  a  word,  a  different  contexture.  This  difference 
mud  be  found  even  in  the  little  invibble  plant  inclofed 
in  the  ieed :  in  it,  therefore,  we  may  conceive  a  point 
of  ieparation  ;  fuch  as,  that  all  on  one  dde,  for  example 
the  root,  (hall  be  unfolded  by  the  groiler  juices,  and  all 
on  the  other  fide  by  the  more  fubtile  ones.  Suppofe  the 
plantule,  when  its  parts  begin  to  unfold,  to  be  entirely- 
inverted,  the  root  at  the. top,  and  the  balk  below  ;  the 
juices  entering  the. root  will  be  coarfed,  and  when  they 
have  opened  and  enlarged  the  pores  fo  as  to  admit  juices 
of  a  determinate  weight,  thofe  juices  preiTIng  the  root 
more  and  more  will  drive  it  downwards ;  and  this  will 
increafe  as  the  root  is  more  extended  or  enlarged  :  for 
tlje  point  of  feparation  being  conceived  as  the  fixed  point 
of  a  lever,  they  will  act  by  the  longer  arm.  The  vola¬ 
tile  juices  at  the  fame  time  having  penetrated  the  dalk, 
tvill  give  it  a  direction  from  below  upwards ;  and,  by 
reafon  of  the  lever,  will  give  it  more  and  more  every 
day.  The  little  plant  is  thus  turned  on  its  fixed  point 
of  feparation  till  it  become  perfeitly  ereil. 

When  the  plant  is  thus  ereiled,  the  dalk  fhould  dill 
rife  perpendicularly,  in  order  to  give  it  the  more  firm 
biding,  and  enable  it  to  withdand  the  effort  of  wind  and 
weather.  M.  Parent  thus  accounts  for  this  effect :  If 
the  nutritious  juice  which  arrived  at  the  extremity  of  a 
rifing  dalk  evaporate,  the  weight  of  the  air  which  e:i- 
compaffes  it  on  all  Tides  will  make  it  afeend  vertically  : 
but  if,  indead  of  evaporating,  it  congeal,  and  lemain' 
fixed  to  that  extremity  whence  it  was  ready  to  % 

the  weight  of  the  air  will  give  it  the  fame  oreetre 
that  the  dalk  will  have  acquired  a  final!  new  part  v, 
cally  laid  over  it,  jub  as  the  dame  in  a  candle  helu 
any  way  obliquely  to  the  horizon  dill  continues  verti¬ 
cal  by  the  prelTure  of  the  atmoiphere.  The  new  drops 
of  juice  that  fucceed  will  follow  the  fame  direction  ;  and 
as  all  together  form  the  ilalk,  that  mud  of  courfe  be 
vertical,  unlefs  fome  particular  circumdance  intervene. 

The  branches,  which  are  at  drb  fuppofed  to  proceed 
laterally  out  of  the  baik  in  the  nrlt  embryo  of  die  plant, 
though  they  fnould  even  come  out  in  an  horizontal  di¬ 
rection,  mud  alfo  raife  themfelves  upwards  by  the  con- 
bant  direilion  of  the  nutritious  juice,  which  at  drb 
fcarcely  meets  any  refibance  in  a  tender  hippie  branch  ; 
and  afterwards,  even  though  the  branch  grow  more 
firm,  it  will  ail  with  the  more  advantage ;  flnce  the 
branch,  being  become  longer,  furnidies  it  with  a  longer 
arm  or  lever.  The  (lender  ailion  of  even  a  little  drop 
becomes  very  confiderable  by  its  continuity,  and  by  the. 
abidance  of  fuch  circumbances.  Hence  may  we  ac¬ 
count  for  that  regular  duration  and  dire&ion  of  the. 

branches. 
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'Plant,  branches,  fince  they  all  make  nearly  the  fame  conftant 
— v— '  angle  of  450  with  the  Item,  and  with  one  another. 

M.  Aftrac  accounts  for  the  perpendicularity  of  the 
ftems,  and  their  redreflmg  themfelves,  thus:  1.  He 
thinks  the  nutritious  juice  arifes  from  the  circumference 
of  the  plant,  and  terminates  in  the  pith  :  And,  2.  That 
fluids,  contained  in  tubes  either  parallel  or  oblique  to 
the  horizon,  gravitate  on  the  lower  part  of  the  tubes, 
and  not  at  all  on  the  upper.  Hence  it  follows,  that,,  in  a 
plant  placed  either  obliquely  or  parallel  to  the  horizon, 
the  nutritious  juice  will  a 61  more  on  the  lower  part  of 
the  canals  than  on  the  upper  •,  and  by  this  means  they 
will  infmuate  more  into  the  canals  communicating  there¬ 
with,  and  be  colle&ed  more  copioufly  therein :  thus 
the  parts  on  the  lower  fide  will  receive  more  accretion 
and  be  more  nourifiied  than  thofe  on  the  upper,  the  ex¬ 
tremity  of  the  plant  will  therefore  be  obliged  to  bend 
upwards. 

This  principle  brings  the  feed  into  its  due  fituation  at 
firft.  In  a  bean  planted  upfide  down,  the  plume  and 
radicle  may  be  feen  with  the  naked  eye  fhooting  at  firft 
dire&ly  for  about  an  inch  ;  after  which  they  begin  to 
bend,  the  one  downward,  and  the  other  upward.  The 
fame  is  the  cafe  in  a  heap  of  barley  to  be  made  into 
malt,  or  in  a  quantity  of  acorns  laid  to  fprout  in  a  moift 
place,  &c.  Each  grain  of  barley  and  each  acorn  has  a 
different  fituation  ;  and  yet  every  fprout  tends  dire&ly 
upward,  and  every  root  downward,  and  the  curvity  or 
bend  they  make  is  greater  or  lefs  as  their  fituation  ap¬ 
proaches  more  or  lefs  to  the  dire&ion  wherein  no  curva¬ 
ture  at  all  would  be  neceffary.  But  two  fuch  oppofite 
motions  cannot  poflibly  arife  without  fuppofing  fome  dif¬ 
ference  between  the  two  parts :  the  only  one  we  know 
of  is,  that  the  plume  is  fed  by  a  juice  imported  to  it  by 
tubes  parallel  to  its  fides,  whereas  the  radicle  imbibes 
its  nouriftiment  at  every  pore  in  its  furface.  When  the 
plume  therefore  is  either  parallel  or  inclined  to  the  hori¬ 
zon,  the  nutritious  juice,  feeding  the  lower  parts  more 
than  the  upper,  will  determine  its  extremes  to  turn  up¬ 
ward,  for  the  reafons  before  given.  On  the  contrary, 
when  the  radicle  is  in  the  like  fituation,  the  nutritious 
juice  penetrating  through  the  upper  part  more  copioufly 
than  through  the  under,  there  will  be  a  greater  accre¬ 
tion  of  the  former  than  of  the  latter  ;  and  the  radicle 
will  therefore  be  bent  downwards,  and  this  mutual  c»r- 
vity  of  the  plume  and  radicle  muft  continue  till  fuch 
time  as  their  fides  are  nourifiied  alike,  which  cannot  be 
till  they  are  perpendicular. 

Of  the  Food  of  PLANTS.-— Thh  hath  been  fo  fully  dif- 
cufied  under  the  article  Agriculture,  that  little  re¬ 
mains  to  be  faid  upon  the  fubjeft  in  this  place.  The 
method  of  making  dephlogifticated  or  vital  air  de  novoy 
is  now  fo  much  improved,  that  numberlefs  experiments 
may  be  made  with  it  both  on  animals  and  vegetables. 
It  appears,  indeed,  that  thefe  twro  parts  of  the  creation 
are  a  kind  of  counterbalance  to  one  another ;  and  the 
noxious  parts  or  excrements  of  the  one  prove  falutary 
food  to  the  other.  Thus,  from  the  animal  body  conti¬ 
nually  pafs  certain  effluvia,  ivhich  vitiate  or  phlogif 
ticate  the  air.  Nothing  can  be  more  prejudicial  to  ani¬ 
mal  life  than  an  accumulation  of  thefe  effluvia  :  on  the 
other  hand,  nothing  is  more  favourable  to  vegetables 
than  thofe  excrementitious  effluvia  of  animals ;  and  ac¬ 
cordingly  they  greedily  abfcrb  them  from  the  earth,  or 
from  the  air.  With  refpeft  to  the  excrementitious  parts 
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of  living  vegetables,  the  cafe  is  reverfed.  The  pureft  Plant, 
air  is  the  common  effluvium  wThich  paffes  off  from  vege- 
tables  ;  and  this,  however  favourable  to  animal  life,  is 
by  no  means  fo  to  vegetable  ;  whence  we  have  an  addi¬ 
tional  proof  of  the  doctrine  concerning  the  food  of  plants 
delivered  under  the  article  Agriculture. 

With  regard  to  the  effects  of  other  kinds  of  air  on 
vegetation,  a  difference  of  fome  confequence  took  place 
between  Dr  Prieftley  and  Dr  Percival.  The  former,  in 
the  firft  volume  of  his  Experiments  and  Obfervations  on 
Air,  had  afferted  that  fixed  air  is  fatal  to  vegetable  as 
well  as  to  animal  life.  This  opinion,  howTever,  was  op- 
pofed  by  Dr  Percival,  and  the  contrary  one  adopted  by 
Dr  Hunter  of  York  in  the  Georgical  Effays,  vol.  v. 

The  experiments  related  by  thefe  twro  gentlemen  would 
indeed  have  been  decifive,  had  they  been  made  wuth  fuf- 
ficient  accuracy.  That  this  was  the  cafe,  however,  Dr 
Prieftley  denies  ;  and  in  the  3d  volume  of  his  Treatife 
on  Air  has  fully  dete&ed  the  miftakes  in  Dr  Percival’s 
Experiments ;  which  proceeded  in  fatt  from  his  having 
ufed,  not  fixed  air,  but  common  air  mixed  with  a  fmall 
quantity  of  fixed  air.  His  experiments,  wdien  repeated 
with  the  pureft  fixed  air,  and  in  the  mod  careful  man¬ 
ner,  wore  always  attended  wTith  the  fame  effe£i:,  name¬ 
ly,  the  killing  of  the  plant. 

It  had  alfo  been  afferted  by  Drs  Percival  and  Hunter, 
that  water  impregnated  wdth  fixed  air  wTas  more  favour¬ 
able  to  vegetation  than  fimplc  water*  This  opinion  was 
likewife  examined  by  Dr  Prieftley  :  however,  his  expe¬ 
riments  were  indecifive  ;  but  feem  rather  unfavourable 
to  the  ufe  of  fixed  air  than  otherwife. 

Another  very  remarkable  fa£l  with  regard  to  the  food 
of  plants  has  been  difcovered  by  Dr  Prieftley  ;  namely*, 
that  fome  bf  them,  fuch  as  the  willowq  comfrey,  and 
duckweed,  are  nourifiied  by  inflammable  air.  The  firft, 
he  fays,  flourifhes  in  this  fpecies  of  air  fo  remarkably, 
that,  “  it  may  be  faid  to  feed  upon  it  with  great  avidity.  prjejuey  m 
This  procefs  terminates  in  the  change  of  what  remains  Air,  vol.  r. 
of  the  inflammable  air  into  phlogifticated  air,  and  fome-P*  *• 
times  into  a  fpecies  of  air  as  good  as  common  air,  or  even 
better  ;  fo  that  it  muft  be  the  inflammable  principle  in 
the  air  that  the  plant  lakes,  converting  it,  no  doubt,  in¬ 
to  its  proper  nourifhment.1’ 

What  the  followers  of  Stahl  call  phlogifticated  air 
and  inflammable  air,  are  fo  clofely  allied  to  each  other, 
that  it  is  no  wonder  they  fliould  ferve  promifcuoufly  for 
the  food  of  plants.  The  reafon  why  both  are  not  agree¬ 
able  to  all  kinds  of  plants,  moft  probably  is  the  different 
quantity  of  phlogiftic  matter  contained  in  them,  and  the 
different  a&ion  of  the  latent  fire  they  contain.;  for  all 
plants  do  not  require  an  equal  quantity  of  nourifhment ; 
and  fuch  as  require  but  little,  will  be  deftroyed.by  hav¬ 
ing  too  much.  The  a6lion  of  heat  alfo  is  eflentially  ne¬ 
ceffary  to  vegetation ;  and  it  is  probable  that  very  much 
of  this  principle  is  abforbed  from  the  air  by  vegetables. 

But  if  the  air  by  w  hich  plants  are  partly  nourifiied  con¬ 
tains  too  much  of  that  principle,  it  is  very  probable  that 
they  may  be  deftroyed  from  this  caufe  as  well  as  the 
other  ;  and  thus  inflammable  air,  which  contains  a  vaft 
quantity  of  that  a&ive  principle,  may  deftroy  fuch  plants 
as  grow  in  a  dry  foil,  though  it  preferves  thofe  which 
growT  in  a  wet  one.  See  VEGETATION. 

Diffet?iinationof  Plants. — So  great  are  the  prolife 
powers  of  the  vegetable  kingdom,  that  a  Angle  plant  al- 
moft  of  any  kind,  if  left  to  itfelf,  would,  in  a  fhort  time, 

overrun 
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Plazrt.  overrun  the  whole  world.  Indeed,  fuppofing  the  plant 
to  have  been  only  a  fingle  annual,  with  two  feeds,  it 
would,  in  20  years,  produce  more  than  a  million  of  its 
own  fpecies  \  what  numbers  then  mull  have  been  produ- 
ced  by  a  plant  whofe  feeds  are  fo  numerous  as  many  of 
thofe  with  which  we  are  acquainted  ?  In  that  part  of  our 
work  we  have  given  particular  examples  of  the  very  pro¬ 
lific  nature  of  plants,  which  we  need  not  repeat  here  ; 
and  we  have  made  fome  obfervations  on  the  means  by 
which  they  are  carried  to  diftant  places.  This  is  a  very 
curious  matter  of  faCl,  and  as  fuch  we  fhall  now  give  a 
fuller  account  of  it. 

If  nature  had  appointed  no  means  for  the  fcattering  of 
thefe  numerous  feeds,  but  allowed  them  to  fall  down  in 
the  place  where  they  grew,  the  young  vegetables  muft 
of  neceflity  have  choked  one  another  as  they  grew  up, 
and  not  a  fingle  plant  could  have  arrived  at  perfection. 
But  fo  many  ways  are  there  appointed  for  the  dilfemina- 
tion  of  plants,  that  we  fee  they  not  only  do  not  hinder 
each  others  growth,  but  a  fingle  plant  will  in  a  fhort 
time  fpread  through  different  countries.  The  moll  evi¬ 
dent  means  for  this  purpofe  are, 

1.  The  force  of  the  air. — That  the  efficacy  of  this 
may  be  the  greater,  nature  has  raifed  the  feeds  of  vege¬ 
tables  upon  ftalks,  fo  that  the  wind  has  thus  an  oppor¬ 
tunity  of  aCting  upon  them  with  the  greater  advantage. 
The  feed-capfules  alfo  open  at  the  apex,  left  the  ripe 
feeds  fhould  drop  out  without  being  widely  difperfed  by 
the  wind.  Others  are  fumiffied  with  wings,  and  a  pap- 
pous  down,  by  which, 'after  they  come  to  maturity,  they 
are  carried  up  into  the  air,  and  have  been  known  to  fly 
the  diftance  of  50  miles  :  138  genera  are  found  to  have 
winged  feeds. 

2.  In  fome  plants  the  feed-vefifels  open  with  violence 
when  the  feeds  are  ripe,  and  thus  throw  them  to  a  con- 
fiderable  diftance  *,  and  we  have  an  enumeration  of  50 
genera  whofe  feeds  are  thus  difperfed. 

3.  Other  feeds  are  furnifhed  with  hooks,  by  which, 
when  ripe,  they  adhere  to  the  coats  of  animals,  and  are 
earned  by  them  to  their  lodging  places.  Linnseus  rec¬ 
kons  50  genera  armed  in  this  manner. 

4.  Many  feeds  are  difperfed  by  means  of  birds  and 
other  animals ;  who  pick  up  the  berries,  and  afterwards 
ejeCl  the  feeds  uninjured.  Thus  the  fox  difleminates  the 
privet,  and  man  many  fpecies  of  fruit.  The  plants  found 
growing  upon  walls  and  houfes,  on  the  tops  of  high 
rocks,  &c.  are  moftly  brought  there  by  birds  ;  and  it  is 
univerfally  known,  that  by  manuring  a  field  with  new 
dung,  innumerable  weeds  will  fpring  up  which  did  not 
exift  there  before  :  193  fpecies  are  reckoned  up  which 
may  be  diflfeminated  in  this  manner. 

5.  The  growth  of  other  feeds  is  promoted  by  animals 
in  a  different  way.  While  fome  are  eaten,  others  are 
fcattered  and  trodden  into  the  ground  by  them.  The 
fquirrel  gnaw7s  the  cones  of  the  pine,  and  many  of  the 
feeds  fall  out.  When  the  loxia  eats  off  their  bark,  al- 
moft  his  only  food,  many  of  their  feeds  are  committed 
to  the  earth,  or  mixed  in  the  morafs  with  mofs,  wrhere 
he  had  retired.  The  glandularia,  when  fhe  hides  up 
her  nuts,  often  forgets  them,  and  they  ftrike  root.  The 
lame  is  obfervable  of  the  w7alnut  ;  mice  colled  and  bury 
great  quantities  of  them,  and  being  afterwards  killed  by 
different  animals,  the  nuts  germinate. 

6.  We  are  aftonifhed  to  find  moffes,  fungi,  byffus, 
ar,d  mucor,  growing  everywhere  5  but  it  is  for  want  of 


reflecting  that  their  feeds  are  fo  minute  that  they  are  Plant: 
almoft  invifible  to  the  naked  eye.  They  float  in  the  air 
like  atoms,  and  are  dropped  everywhere,  but  grow  only 
in  thofe  places  wdiere  there  was  no  vegetation  before  $ 
and  hence  wre  find  the  fame  moffes  in  North  America 
and  in  Europe. 

7.  Seeds  are  alfo  difperfed  by  the  ocean,  and  by  ri¬ 
vers.  “  I11  Lapland  (fays  Linnaeus),  wre  fee  the  moft^0^ 
evident  proofs  how  far  rivers  contribute  to  depofite  the Acad' 
feeds  of  plants.  I  have  feen  Alpine  plants  growing  up¬ 
on  their  fhores  frequently  36  miles  diftant  from  the  Alps  7 

for  their  feeds  falling  into  the  rivers,  and  being  carried 
along  and  left  by  the  ftream,  take  root  there. — We  may 
gather  likewife  from  many  circumftances  how  much  the 
fea  furthers  this  bufinefs. — In  Roilagia,  the  ifland  of 
Graefoea,  Oeland,  Gothland,  and  the  fhores  of  Scania, 
there  are  many  foreign  and  German  plants  not  yet  na¬ 
turalized  in  Sweden.  The  centaury  is  a  German  plant, 
whofe  feeds  being  carried  by  the  wind  into  the  fea,  the 
weaves  landed  this  foreigner  upon  the  coafts  of  Sweden. 

I  wras  aftonifhed  to  fee  the  veronica  maritima,  a  German 
plant,  growing  at  Tornea,  which  hitherto  had  been  found 
only  in  Graefoea  :  the  fea  was  the  vehicle  by  which  this 
plant  w’as  tranfported  thither  from  Germany  ;  or  poffibly 
it  was  brought  from  Germany  to  Grtefoea,  and  from 
thence  to  Tornea.  Many  have  imagined,  but  erroneoufly, 
that  feed  corrupts  in  water,  and  lofes  its  principle  of  ve¬ 
getation.  Water  at  the  bottom  of  the  fea  is  feldom  warm 
enough  to  deftroy  feeds  ;  we  have  feen  water  cover  the 
furface  of  a  field  for  a  wffiole  winter,  while  the  feed 
wffiich  it  contained  remained  unhurt,  unLfs  at  the  be¬ 
ginning  of  fpring  the  rvaters  were  let  dowm  fo  low  by 
drains,  that  the  warmth  of  the  fun-beams  reached  to  the 
bottom.  Then  the  feeds  germinate,  but  prefently  be¬ 
come  putrefeent ;  fo  that  for  the  reft  of  the  year  the 
earth  remains  naked  and  barren.  Rain  and  fhowers 
carry  feeds  into  the  cracks  of  the  earth,  ftreams,  and 
rivers  ;  which  laft,  conveying  them  to  a  diftance  from 
their  native  places,  plant  them  in  a  foreign  foil.” 

8.  Laftly,  fome  feeds  affift  their  projection  to  a  di¬ 
ftance  in  a  very  furprifing  manner.  The  crupina,  a  fpe¬ 
cies  of  centaury,  has  its  feeds  covered  over  with  ereCl 
briftles,  by  whofe  affiftance  it  creeps  and  moves  about  in 
fuch  a  manner,  that  it  is  by  no  means  to  be  kept  in  the 
hand.  If  you  confine  one  of  them  between  the  flock¬ 
ing  and  the  foot,  it  creeps  out  either  at  the  fleeve  or 
neck  band,  travelling  over  the  whole  body.  If  the 
bearded  oat,  after  harveft,  be  left  with  other  grain  in 
the  barn,  it  extricates  itfelf  from  the  glume ;  nor  does 
it  flop  in  its  progrefstill  it  gets  to  the  walls  of  the  build¬ 
ing.  Hence,  fays  Linnaeus,  the  Dalecarlian,  after  he  has 
cut  and  carried  it  into  the  barn,  in  a  few7  days  finds  all 
the  glumes  empty,  and  the  oats  feparate  from  them  ;  for 
every  oat  has  a  fpiral  arifta  or  beard  annexed  to  it,  which 
is  contracted  in  wet,  and  extended  in  dry  weather. 

When  the  fpiral^  is  contracted,  it  drags  the  oat  along 
with  it  :  the  arifta  being  bearded  with  minute  hairs 
pointing  downward,  the  grain  necefiarily  follow's  it ;  but 
when  it  expands  again,  the  oat  does  not  go  back  to  its 
former  place,  the  roughnefs  of  the  beard  the  contrary 
way  preventing  its  return.  If  you  take  the  feeds  of  equi- 
fetum,  or  fern,  thefe  being  laid  upon  paper,  and  viewed 
in  a  microfcope,  will  be  feen  to  leap  over  any  obftacle  as 
if  they  had  feet  7  by  which  they  are  feparated  and  dif¬ 
perfed  one  from  another  j  fo  th*it  a  perfon  ignorant  of 
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Plant  this  property  would  pronounce  thefe  feeds  to  be  fo  many 
mites  or  fmall  infers. 

W  e  cannot  finifh  this  article  without  remarking,  that 
many  ingenious  men  believe  that  plants  have  a  power  of 
perception.  Of  this  opinion  we  ffiall  now  give  an  ac¬ 
count  from  the  fecond  volume  of  the  Manchester  Tranf- 
actions,  where  we  find  fome  /peculations  on  the  percep¬ 
tive  power  of  vegetables  by  Dr  Percival \  who  attempts 
to  (how,  by  the  feveral  analogies  of  organization,  life, 
inftind,  fpontaneity,  and  felf-motion,  that  plants,  like 
animals,  are  endued  with  the  powers  both  of  perception 
and  enjoyment.  The  attempt  is  ingenious,  and  is  in- 
genioufly  fupported,  but  in  our  opinion  fails  to  con¬ 
vince.  That  there  is  an  analogy  between  animals  and 
vegetables  is  certain  j  but  we  cannot  from  thence  con¬ 
clude  that  they  either  perceive  or  enjoy.  Botaniftshave, 
it  is  true,  derived  from  anatomy  and  physiology ,  almoft 
all  the  terms  employed  in  the  defcription  of  plants.  But 
we  cannot  from  thence  conclude,  that  their  organization, 
though  it  bears  an  analogy  to  that  of  animals,  is  the  fign 
of  a  living  principle ,  if  to  this  principle  we  annex  the  idea 
ef  perception  ;  yet  lo  fully  is  our  author  convinced  of  the 
truth  of  it,  that  he  does  not  think  it  extravagant  to 
fuppofe,  that,  in  fome  future  period,  perceptivity  may 
be  dilcovered  to  extend  even  beyond  the  limits  now  af- 
figned  to  vegetable  life.  Corallines,  madrepores,  mille- 
pores,  and  fponges,  were  formerly  confidered  as  foflil  bo¬ 
dies  :  but  the  experiments  of  Count  Marfigli  evinced, 
that  they  are  endued  with  life,  and  led  him  to  clafs  them 
with  the  maritime  plants.  And  the  obfervations  of  El¬ 
lis,  Juflieu,  and  Peyfonel,  have  fine e  raifed  them  to  the 
rank  of  animals.  The  detection  of  error,  in  long  efta- 
blifhed  opinions  concerning  one  branch  of  natural  know¬ 
ledge,  juffifies  the  fufpicion  of  its  exigence  in  others, 
which  are  nearly  allied  to  it.  And  it  will  appear  from 
the  profecution  of  our  inquiry  into  the  inftinds,  fpon¬ 
taneity,  and  felf-moving  power  of  vegetables,  that  the 
fufpicion  is  not  without  foundation. 

He  then  goes  on  to  draw  a  comparifon  between  the 
inifincls  of  animals  and  thofe  of  vegetables  }  the  calf,  as 
foon  as  it  comes  into  the  world,  applies  to  the  teats  of 
the  cow  j  and  the  duckling,  though  hatched  under  a  hen, 
runs  to  the  water. 


64  Inftinds  analogous  to  thefe  (fays  our  author),  ope-  Plant, 
rate  with  equal  energy  on  the  vegetable  tribe.  A  feed  — 
contains  a  germ,  or  plant  in  miniature,  and  a  radicle, 
or  little  root,  intended  by  nature  to  fupply  it  with  non* 
lifhment.  If  the  feed  be  fown  in  an  inverted  pofition, 
dill  each  part  purfues  its  proper  direction.  The  plumula 
turns  upward,  and  the  radicle  drikes  downward  into 
the  ground.  A  hop-plant,  turning  round  a  pole,  follows 
the  courfe  of  the  fun,  from  fouth  to  wed,  and  foon  dies, 
when  forced  into  an  oppofite  line  of  motion ;  but  re¬ 
move  the  obdacle,  and  the  plant  will  quickly  return  to 
its  ordinary  podtion.  Thfc  branches  of  a  honeyfuckle 
fhoot  out  longitudinally,  till  they  become  unable  to  bear 
their  own  weight  •>  and  then  drengthen  themfelves,  by 
changing  their  form  into  a  fpiral :  when  they  meet  with 
other  living  branches,  of  the  fame  kind,  they  coalefce, 
for  mutual  fupport,  and  one  fpiral  turns  to  the  right  and 
the  other  to  the  left ;  thus  feeking,  by  an  inftindive  im- 
pulfe,  fome  body  on  which  to  climb,  and  increafmg  the 
probability  of  finding  one  by  the  diverfity  of  their  courfe  : 
for  if  the  auxiliary  branch  be  dead,  the  other  uniformly 
winds  itfelf  round  from  the  right  to  the  left. 

u  Thefe  examples  of  the  inftindive  economy  of  vege¬ 
tables  have  been  purpofeiy  taken  from  fubjeds  familiar 
to  our  daily  obfervation.  But  the  plants  of  warmer  cli¬ 
mates,  were  we  diffidently  acquainted  with  them,  would 
probably  furnifh  better  illudrations  of  this  acknowledged 
power  of  animality  :  and  I  (hall  briefly  recite  the  hiftory 
of  a  very  curious  exotic,  which  has  been  delivered  to  us 
from  good  authority ;  and  confirmed  by  the  obfervations 
of  feveral  European  botanifts.” 

The  dodor  then  goes  on  to  give  a  defcription  of  the 
dioncea  mufcipula  (b),  for  which  fee  vol.  vi.  p.  32. ;  and 
concludes,  that  if  he  has  furnifhed  any  prefumptive 
proof  of  the  inftindive  power  of  vegetables,  it  will  necef- 
farily  follow  that  they  are  endued  with  fome  degree  of 
fpontaneity.  More  fully  to  evince  this,  however,  the 
dodor  points  out  a  few  of  thofe  phenomena  in  the  vege¬ 
table  kingdom  which  feem  to  indicate  fpontaneity.— 

44  Several  years  ago  (fays  he),  whilff  engaged  in  a  courfe 
of  experiments  to  afeertain  the  influence  of  fixed  air  on 
vegetation,  the  following  fad  repeatedly  occurred  to  me. 

A  fprig  of  mint,  fufpended  by  the  root,  with  the  head 

downwards, 


(b)  Br  Watfon,  the  bifliop  of  Landaff,  who  has  efpoufed  the  fame  fide  of  the  queffion  with  Dr  Percival  (fee 
the  $th  vol.  of  his  Chemical  Efiays),  reafons  thus  on  the  motions  of  vegetables.  44  Whatever  can  produce  any 
tiled  (fays  he)  upon  an  animal  organ,  as  the  impad  of  external  bodies,  heat  and  cold,  the  vapour  of  burning 
fulphur,  of  volatile  alkali,  want  of  air,  &c.  are  found  to  ad  alfo  upon  the  plants  called  fenfuive.  But  not  to  mfift 
upon  any  more  inffances,  the  mufcular  motions  of  the  dioncea  mufcipula,  lately  brought  into  Europe  from  America, 
feem  far  fuperior  in  quicknefs  to  thofe  of  a  variety  of  animals.  Now  to  refer  the  mufcular  motions  of  fhell-fifli 
and  zoophytes  to  an  internal  principle  of  volition,  to  make  them  indicative  of  the  perceptivity  of  the  being,  and 
to  attribute  the  more  notable  ones  of  vegetables  to  certain  mechanical  dilatations  and  contradions  of  parts  occa- 
fioned  by  external  impulfe,  is  to  err  againft  that  rule  of  philofophizing  which  afligns  the  fame  caufes  for  effects  of 
the  fame  kind.  The  motions  in  both  cafes  are  equally  accommodated  to  the  prefervatien  of  the  being  to  which 
they  belong,  are  equally  diftind  and  uniform,  and  fliould  be  equally  derived  from  mechanilm,  or  equally  admitted 

as  criterions  of  perception.  r  j  j  1 

44  I  am  fenfible  that  thefe  and  other  fimilar  motions  of  vegetables  may  by  fome  be  confidered  as  analogous  to 
the  automatic  or  involuntary  motions  of  animals  5  but  as  it  is  not  yet  determined  amongft  the  phyfiologiffs,  whe¬ 
ther  the  motion  of  the  heart,  the  periftaltic  motion  of  the  bowels,  the  contradions  obfervable  upon  external  im¬ 
pulfe  in  the  mufcles  of  animals  deprived  of  their  heads  and  hearts,  be  attributable  to  an  irritability  unaccompamecl 
with  perceptivity,  or  to  an  uneafy  fenfation,  there  feems  to  be  no  reafon  for  entering  into  10  obfeure  a  difqmfition j 
efpecially  fince  irritability,  if  admitted  as  the  caufe  of  the  motions  of  vegetables,  muff  a  fortiori  be  admitted  as  the 
.caufe  of  the  lefs  exquifite  and  difcemible  motions  of  being  univerfally  referred  to  the  animal  kingdom. 
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Phnts.  downward.-*,  in  the  middle  glafs  veffel  of  Dr  Nooth’s 
machine,  continued  to  thrive  vigoroudy,  without  any 
other  pabulum  than  what  was  fupplied  by  the  ftream  of 
mephitic  gas  to  which  it  was  expofcd.  In  24  hours 
the  dem  formed  into  a  curve,  the  head  became  ereCt,  and 
gradually  afcended  towards  the  mouth  of  the  veffel  \  thus 
producing,  by  fucceffive  efforts,  a  new  and  unulual  con¬ 
figuration  of  its  parts.  Such  exertions  in  the  fprig  of 
mint,  to  reClify  its  inverted  pofition,  and  to  remove  from 
a  foreign  to  its  natural  element,  feems  to  evince  evoli- 
tion  to  avoid  what  was  evil,  and  to  recover  what  had 
been  experienced  to  be  good.  If  a  plant,  in  a  garden- 
pot,  be  placed  in  a  room  which  has  no  light  except  from 
a  hole  in  the  wall,  it  will  dioot  towards  the  hole,  pafs 
through  it  into  the  open  air,  and  then  vegetate  upwards 
in  its  proper  direction.  Lord  Karnes  relates,  that, 
‘  amongft  the  ruins  of  New  Abbey,  formerly  a  mona- 
flery  in  Galloway,  there  grows  on  the  top  of  a  wall  a 
plane  tree,  20  feet  high.  Straitened  for  nourifhment 
in  that  barren  fituation,  it  feveral  years  ago  dire&ed 
roots  down  the  fide  of  the  wall  till  they  reached  the 
ground  ten  feet  below :  and  now  the  nouridiment  it 
afforded  to  thefe  roots,  during  the  time  of  defcending, 
is  amply  repaid  \  having  every  year  (ince  that  time  made 
vigorous  (hoots.  From  the  top  of  the  wall  to  the  fur- 
face  of  the  earth,  thefe  roots  have  not  thrown  out  a 
fingle  fibre,  but  are  now  united  into  a  pretty  thick 
hard  root.’ 

u  The  regular  movements  by  which  the  fun-flower 
prefents  its  fplendid  difk  to  the  fun  have  been  known  to 
naturaliffs,  and  celebrated  by  poets,  both  of  ancient  and 
modern  times.  Ovid  founds  upon  it  a  beautiful  ffory  3 
and  Thoinfon  defcribes  it  as  an  attachment  of  love  to  the 
celeflial  luminary. 

i  But  one,  the  lofty  follower  of  the  fan, 

‘  Sad  when  he  fets,  fhuts  up  her  yellow  leaves, 

4  Drooping  all  night  \  and  when  he  warm  returns, 

4  Points  her  enamour’d  bofom  to  his  ray.’ 

Summer,  line  216. 

Dr  Percival  next  touches  on  motion ;  he  mentions  co- 
*  See  Ven -  rallines,  fea-pens*,  oyfters,  &cc.  as  endued  with  the  power 
nntulo ,  Of-  of  motion  in  a  very  fmall  degree,  and  then  he  fpeaks  in 
following  manner.  “  Mr  Miller  (fays  he),  in  his 
Jus,  c.  2aj-e  account  of  the  ifland  of  Sumatra,  mentions  a  fpe- 
cies  of  coral,  which  the  inhabitants  have  miftaken  for  a 
plant,  and  have  denominated  it  lalan-cout ,  or  fea-grafs. 
It  is  found  in  (hallow  bays,  where  it  aopears  like  a  ftraight 
frick,  but  when  touched  withdraws  itfelf  into  the  fand. 
Now  if  felf-moving  faculties  like  thefe  indicate  ani¬ 
mality,  can  fuch  a  didinCHon  be  denied  to  vegetables, 
poffeffed  of  them  in  an  equal  or  faperior  degree  ?  The 
water-lily,  be  the  pond  deep  or  (hallow  in  which  it  grows, 
pufhes  up  its  flower-dems  till  they  reach  the  open  air, 
that  the  farina  fecundans  may  perform  without  injury 
its  proper  office.  About  feven  in  the  morning  the  ftalk 
eredfrs  itfelf,  and  the  flowers  rife  above  the  furface  of  the 
water  :  in  this  date  they  continue  till  four  in  the  after¬ 
noon,  when  the  dalk  becomes  relaxed,  and  the  dowers 
fink  and  clofe.  The  motions  of  the  fendtive  plant  have 
been  long  noticed  with  admiration,  as  exhibiting  the 
mod  obvious  dgns  of  perceptivity.  And  if  we  admit 
fin  h  motions  as  criteria  of  a  like  power  in  other  be- 
ings,  to  attribute  them  in"  this  indancc  to  mere  mecha- 
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nifm,  a&uated  folelv  by  external  impulfe,  is  to  deviate  Pb 
from  the  founded  rule  of  pliilofophizing,  which  dire&s 
us  not  to  multiply  caufes  when  the  effedls  appear  to  be 
the  fame.  Neither  will  the  laws  of  eledlricity  better 
folve  the  phenomena  of  this  animated  vegetable  :  for  its 
leaves  are  equally  affedted  by  the  contadt  of  eleCtric  and 
non-eledlric  bodies ;  fhow  no  change  in  their  fendbility 
whether  the  atmofphere  be  dry  or  moid  \  and  indantly 
clofe  when  the  vapour  of  volatile  alkali  or  the  fumes  of 
burning  fulphur  are  applied  to  them.  The  powers  of 
chemical  dimuli  to  produce  contractions  in  the  fibres  of 
this  plant  may  perhaps  lead  fome  philofophers  to  refer 
them  to  the  vis  iiijita ,  or  irritability,  which  they  affign 
to  certain  parts  of  organized  matter,  totally  didindl  from, 
and  independent  of,  any  fentient  energy.  But  the  hy- 
potheds  is  evidently  a  folecifm,  and  refutes  itfelf.  For 
the  prefence  of  irritability  can  only  be  proved  by  the  ex¬ 
perience  of  irritations,  and  the  idea  of  irritation  involves 
in  it  that  of  feeling. 

“  But  there  is  a  fpecies  of  the  order  of  decandria, 
which  condantly  and  uniformly  exerts  a  felf-moving 
power,  uninfluenced  either  by  chemical  dimuli,  or  by 
any  external  impulfe  whatfoever.  This  curious  dirub, 
which  was  unknown  to  Linnaeus,  is  a  native  of  the  Eaft 
Indies,  but  has  been  cultivated  in  feveral  botanical  gar¬ 
dens  here.  I  had  an  opportunity  of  examining  it  in  the 
collection  of  the  late  Dr  Brown.  See  Hedysarum. — 

I  cannot  better  comment  on  this  wonderful  degree  of 
vegetable  animation  than  in  the  words  of  Cicero.  Ina - 
nimum  ejl  o??ine  quod pulfu  agitatur  exterjio  ;  quod  auicm 
ejl  animal \  id  motu  cietur  interiore  et  fuo . 

u  I  have  thus  attempted,  with  the  brevity  prefcribed 
by  the  laws  of  this  fociety,  to  extend  our  views  of  ani¬ 
mated  nature  ;  to  gratify  the  mind  with  the  contempla¬ 
tion  of  multiplied  acceflions  to  the  general  aggregate  of 
felicity  \  and  to  exalt  our  conceptions  of  the  wifdom, 
power,  and  beneficence  of  God.  In  an  undertaking  ne¬ 
ver  yet  accompl idled,  difappointment  can  be  no  difgrace  : 
in  one  directed  to  fuch  noble  objects,  the  motives  are  a 
judification,  independently  of  fuccefs.  Truth,  indeed, 
obliges  me  to  acknowledge,  that  I  review  my  fpecula- 
tions  with  much  diffidence  \  and  that  I  dare  not  pre- 
fume  to  expeCt  they  will  produce  any  permanent  con¬ 
viction  in  others,  becaufe  I  experience  an  indability  of 
opinion  in  myfelf.  For,  to  ufe  the  language  of  Tullv, 
Nefcio  quomodo,  dum  lego ,  a/Jentior  ;  cum  pofui  librum% 
ajfinjio  omnis  ilia  elabitur . — But  this  fcepticifm  is  per¬ 
haps  to  be  aferibed  to  the  influence  of  habitual  precon¬ 
ceptions,  rather  than  to  a  deficiency  of  reafonable  proof. 

For  befides  the  various  arguments  which  have  been  ad¬ 
vanced  in  favour  of  vegetable  perceptivity,  it  may  be 
further  urged,  that  the  hypothecs  recommends  itfelf  by 
its  confonance  to  tbofe  higher  analogies  of  nature,  which 
lead  us  to  conclude,  that  the  greated  poffible  fum  of 
happinefs  exids  in  the  univerfe.  The  bottom  of  the 
ocean  is  overfpread  with  plants  of  the  mod  luxuriant 
magnitude.  Immenfe  regions  of  the  earth  are  covered 
with  perennial  foreds.  Nor  are  the  Alps,  or  the  An¬ 
des,  deditute  of  herbage,  though  buried  in  deep?  of 
fnow.  And  can  it  be  imagined  that  fuch  profufion  of 
life  fubfids  without  the  lead  fenfation  or  enjoyment  ? 

Let  us  rather,  with  humble  reverence,  fuppofe,  that  ve¬ 
getables  participate,  in  fome  low  degree,  of  the  common 
allotment  of  vitality  \  and  that  our  great  Creator  hath 
4  H  apportioned 
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P*antg«  apportioned  good  to  all  living  things,  *  in  number, 
wejg]ltj  an(j  meafure.”  See  SENSITIVE  Plant ,  Mimo¬ 
sa,  Dion  TEA  Mufcipula ,  Vegetable  MOTION , 

To  thefe  ingenious  and  fpirited  obfervations,  v;e  fhall 
fabjoin  nothing  of  our  own,  but  leave  our  readers  to 
determine  for  themfelves  (c).  Speculations  of  this  kind, 
when  carried  on  by  fober  men,  will  never  be  productive 
of  bad  confequences  ;  but  by  the  fubtle  fceptic,  or  the 
more  unwary  inquirer,  they  may  be  made  the  engine  of 
very  dangerous  errors.  By  this  we  do  not  mean  to  in- 
finuate  that  the  fpirit  of  inquiry  fhould  be  fupprefied, 
becaufe  that  fpirit,  in  the  hands  of  weak  or  of  wicked 
men,  may  be  abufed.  By  thofe,  however,  who  know 
the  bad  confequences  that  may  be  drawn,  and  indeed 
that  have  been  drawn,  from  the  opinions  we  have  now 
given  an  account  of,  our  caution  will  not  be  deemed  im¬ 
pertinent. 

PLANTS  growing  on  Animals .  See  INSECTS  giving 
root  to  Plants . 

Sexes  of  PLANTS.  See  Sexes  and  Botany. 

Colours  of  Plants.  See  Colour  of  Plants . 

Colours  cxtraBed from  PLANTS.  See  COLOUR-mak - 
ing. 

Method  of  Drying  and  Preferving  PLANTS  for  Bota- 
nifs . — Many  methods  have  been  devifed  for  the  prefer- 
vation  of  plants :  we  fhall  relate  only  thofe  that  have 
been  found  mod  fuccefsful. 

Wither-  Lird  PrePare  a  prefs,  which  a  workman  will  make  by 
ing's  Bota-'  the  following  directions.  Take  two  planks  of  wood  not 
nical  Ar -  liable  to  warp.  The  planks  mud  be  two  inches  thick, 

^  ongeinent^  j  g  diches  long,  and  1 2  inches-  broad.  Get  four  male 
pf  4$°.  *  anc^  ^our  fema^e  Screws,  fuch  as  are  commonly  ufed  for 

fecuring  fafh  windows.  Let  the  four  female  fcrews  be 
let  into  the  four  corners  of  one  of  the  planks,  and  cor- 
refponding  holes  made  through  the  four  corners  of  the 
other  plank  for  the  male  fcrews  to  pafs  through,  fo  as  to 
allow  the  two  planks  to  be  fere  wed  tightly  together.  It 
will  not  be  amifs  to  face  the  bearing  of  the  male  fcrews 
upon  the  wood  with  iron  plates  ;  and  if  the  iron  plates 
went  acrofs  from  corner  to  comer  of  the  wood,  it  would 
be  a  good  fecurity  againd  the  warping. 

Secondly,  get  half  a  dozen  quires  of  large  foft  fpongy 
paper  (fuch  as  the  dati oners  call  bloffom  blotting  paper 
is  the  bed),  and  a  few  dieets  of  drong  padeboard. 

The  plants  you  wddi  to  preferve  fhould  be  gathered 
in  a  dry  day,  after  the  fun  hath  exhaled  the  dew  }  ta¬ 
king  particular  care  to  colleCl  them  in  that  date  where¬ 
in  their  generic  and  fpecific  characters  are  mod  confpi- 
cuous.  Carry  them  home  in  a  tin  box  nine  inches 
long,  four  inches  and  a  half  wide,  and  one  inch  and  a 
half  deep.  Get  the  box  made  of  the  thinned  tinned 
iron  that  can  be  procured  ,  and  let  the  lid  open  upon 
hinges.  If  any  thing  happen  to  prevent  the  immediate 
#.fe  of  the  fpecimens  you  have  colleCled,  they  will  be 
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kept  frefli  two  or  three  days  in  this  box  much  better  Plants, 
than  by  putting  them  in  water.  When  you  are  going 
to  preferve  them,  differ  them  to  lie  upon  a  table  until 
they  become  limber ;  and  then  they  diould  be  laid  upon 
a  padeboard,  as  much  as  poffible  in  their  natural  form, 
but  at  the  fame  time  with  a  particular  view  to  their  ge¬ 
neric  and  fpecific  characters.  For  this  purpofe  it  will 
be  advifeable  to  feparate  one  of  the  flowers,  and  to  did 
play  the  generic  character.  If  the  fpecific  character  de¬ 
pend  upon  the  flower  or  upon  the  root,  a  particular 
difplay  of  that  will  be  likewife  neceffary.  When  the 
plant  is  thus  difpofed  upon  the  padeboard,  cover  it  with 
eight  or  ten  layers  of  fpongy  paper,  and  put  it  into  the 
prefs.  Exert  only  a  fmall  degree  of  preflure  for  the 
fird  two  or  three  days  \  then  examine  it,  unfold  any  un¬ 
natural  plaits,  reCfify  any  miflakes,  and,  after  putting 
frefh  paper  over  it,  fcrew  the  prefs  harder.  In  about 
three  days  more  feparate  the  plant  from  the  padeboard, 
if  it  is  diffidently  firm  to  allow  of  a  change  of  place  \  put 
it  upon  a  frefli  padeboard,  and,  covering  it  with  frefli 
bloffom  paper,  let  it  remain  in  the  prefs  a  few  days  lon¬ 
ger.  The  prefs  fhould  dand  in  the  funfliine,  or  within 
the  influence  of  a  fire. 

When  it  is  perfeCfly  dry,  the  ufual  method  is  to  fa^ 
den  it  down,  with  pade  or  gum  water,  on  the  right- 
hand  inner  page  of  a  flieet  of  large  drong  writing- 
paper.  It  requires  lbme  dexterity  to  glue  the  plant 
neatly  down,  fo  that  none  of  the  gum  or  pade  may 
appear  to  defile  the  paper.  Prefs  it  gently  again  for 
a  day  or  two,  with  a  half  flieet  of  bloffom-paper  be¬ 
twixt  the  folds  of  the  writing  paper.  When  it  is  quite 
dry,  write  upon  the  left-hand  inner  page  of  the  paper 
the  name  of  the  plant ;  the  fpecific  character ;  the 
place  where,  and  the  time  when,  it  was  found  $  and 
any  other  remarks  you  may  think  proper.  Upon  the 
back  of  the  fame  page,  near  the  fold  of  the  paper, 
write  the  name  of  the  plant,  and  then  place  it  in  your 
cabinet.  A  fmall  quantity  of  finely  powdered  arfenic, 
or  corrofive  fublimate,  is  ufually  mixed  with  the  pade 
or  gum-water,  to  prevent  the  devadations  of  infeCls  ^ 
but  the  feeds  of  daves-acre  finely  powdered  wall  an- 
fvver  the  fame  purpofe,  without  being  liable  to  cor¬ 
rode  or  to  change  the  colour  of  the  more  delicate 
plants.  Some  people  put  the  dried  plants  into  the 
fheets  of  writing  paper,  without  fadening  them  down  at 
all ;  and  others  only  faden  them  by  means  of  fmall  flips 
of  paper,  pafled  acrofs  the  dem  or  branches.  Where 
the  fpecies  of  any  genus  are  numerous,  and  the  fpecimens 
are  fmall,  feveral  of  them  may  be  put  into  one  fheet  of 
paper. 

Another  more  expeditious  method  is  to  take  the  plants 
out  of  the  prefs  after  the  fird  or  fecond  day  ;  let  them 
remain  upon  the  padeboard ;  cover  them  with  five  or 
fix  leaves  of  bloffom  paper,  and  iron  them  with  a  hot 

fmoothing 


(c)  In  the  2d  volume  of  TranfaBions  of  the  Linncean  Society ,  we  find  Dr  PercivaPs  reafoning  very  ably  com¬ 
bated,  as  far  as  he  draws  his  confequences  from  the  external  motions  of  plants  \  where  it  is  argued,  that  thefe  mo- 
f.*  ns,  though  in  fome  refpeCls  fimilar  to  thofe  of  animals,  can  and  ought  to  be  explained,  without  concluding  that 
they  are  endowed  either  with  perception  or  volition.  Mr  Townfon  concludes  his  paper  in  thefe  vrords  :  u  When  all 
is  confidered  (fays  he),  I  think  we  fliall  place  this  opinion  among  the  many  ingenious  flights  of  the  imagination, 
and  foberly  follow7  that  blind  impulfe  which  leads  us  naturally  to  give  fenfation  and  perceptivity  to  animal  life,  and 
to  deny  it  to  vegetables  ;  and  fo  dill  fay  with  Ariflotle,  and  our  great  mailer  Linnaeus,  Vegetcbilia  crefeunt  <b*  vi- 
vunt  7  animalia  crefeunt ?  vivunt,  <b*  fentiunt” 
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Plant?,  finoothing  iron  until  they  are  perfectly  dry.  If  the  iron  be 
~  *  too  hot,  it  will  change  the  colours  3  but  fome  people, 

taught  by  long  pradlice,  will  fucceed  very  happily.  This 
is  quite  the  belt  method  to  treat  the  orchis  and  other  fli- 
my  mucilaginous  plants. 

Another  method  is  to  take  the  plants  when  frefli  ga¬ 
thered,  and,  inftead  of  putting  them  into  the  prels,  im¬ 
mediately  to  fallen  them  down  to  the  paper  with  firong 
gum  water  :  then  dip  a  camel-hair  pencil  into  fpirit- var- 
nifh,  and  varnilh  the  whole  furface  of  the  plant  two  or  three 
times  over.  This  method  fucceeds  very  well  with  plants 
that  are  readily  laid  flat,  and  it  preferves  their  colours  better 
than  any  other.  The  fpirit  varnilh  is  made  thus.  To 
a  quart  of  highly  rectified  fpirit  of  wine  put  five  ounces 
of  gum  fandarach  3  two  ounces  of  mallich  in  drops  ;  one 
ounce  of  pale  gum  elemi,  and  one  ounce  of  oil  of  fpike- 
lavender.  Let  it  Hand  in  a  warm  place,  and  fhake  it 
frequently  to  expedite  the  folution  of  the  gums. 

Where  no  better  convenience  can  be  had,  the  fpeci- 
mens  may  be  difpofed  fy  Hematic  ally  in  a  large  folio 
book  3  but  a  vegetable  cabinet  is  upon  all  accounts  more 
eligible.  With  the  aflillance  of  the  following  defcrip- 
tion  a  workman  may  readily  make  one.  The  drawers 
mull  have  backs  and  fides,  but  no  other  front  than  a 
fmall  ledge.  Each  drawer  will  be  14  inches  wide,  and 
10  inches  from  the  back  to  the  front,  after  allowing  half 
an  inch  for  the  thicknefs  of  the  two  fides,  and  a  quarter  of 
an  inch  for  the  thicknefs  of  the  back.  The  fides  of  the 
drawers,  in  the  part  next  the  front,  mull  be  Hoped  off 
in  a  ferpentine  line,  fomething  like  what  the  workmen 
call  an  ogee.  The  bottoms  of  the  drawers  mull  be  made 
to  Hide  in  grooves  cut  in  the  uprights,  fo  that  no  fpace 
may  be  loll  betwixt  drawer  and  drawer.  After  allow¬ 
ing  a  quarter  of  an  inch  for  the  thicknefs  of  the  bottom 
of  each  drawer,  the  clear  perpendicular  fpace  in  each 
mull  be  as  in  the  following  table. 


I.  Two  tenth?  of  an  inch. 

II.  One  inch  and  two-tenths. 

III.  Four  inch,  and  fix-tenths. 
IV".  Two  inches  and  three- 

tenths. 

V.  Seven  inches  'and  eight- 
tenths. 

VI.  Two  inches  and  two- 
tenths. 

VTI.  Two  tenths  of  an  inch. 
VIII.  One  inch  and  four-tenths. 
tIX.  Two-tenths  of  an  inch. 
X.  Two  inches  and  eight- 
tenths. 

XT.  One  inch  and  two-tenths, 
XII.  Three  inches  and  five- 
tenths 

XIII.  Two  inches  and  four- 
tenths. 


XIV.  Three  inches  and  eight- 
tenths. 

XV.  Three  inches  and  four- 

tenths. 

XVI.  One  inch  and  three- 

tenths. 

XVII.  Two  inches  and  eight- 
tenth'. 

XVIII.  Six  tenths  of  an  inch. 
XIX.  Ten  inches. 

XX.  One  inch  and  nine- 
tenths  * 

XXI.  Four  inches  and  four- 

tenths. 

XXII.  Two  inches  and  fix- 

tenths. 

XX  III.  One  inch  and  two- 
tenths. 

XXIV.  Seventeen  inches. 


This  cabinet  (huts  up  with  two  doors  in  front 3  and 
the  whole  may  Hand  upon  a  bafe,  containing  a  few 
drawers  for  the  reception  of  duplicates  and  papers. 

Foflil  PLANTS .  Many  fpecies  of  tender  and  herba¬ 
ceous  plants  are  found  at  this  day,  in  great  aboundance, 
buried  at  confiderable  depths  in  the  earth,  and  converted, 
as  it  were,  into  the  nature  of  the  matter  they  lie  among  3 
foflil  wood  is  often  found  very  little  altered,  and  often 
impregnated  with  fubllances  of  almoll  all  the  different 
foflil  kinds,  and  lodged  in  all  the  feveral  llrata,  fome- 
times  firmly  imbedded  in  hard  matter  3  fometimes  loofe  : 
but  this  is  by  no  means  the  cafe  with  the  tenderer  and 


more  delicate  fubje&s  of  the  vegetable  world.  Thefe  Plants, 
are  ufually  immerfed  either  in  a  blackilh  flaty  fubllance, 
found  lying  over  the  llrata  of  coal,  elfe  in  loofe  nodules 
of  ferruginous  matter  of  a  pebble-like  form,  and  they  are 
always  altered  into  the  nature  of  the  fubllance  they  lie 
among :  what  we  meet  with  of  thefe  are  principally  of 
the  fern  kind  ;  and  what  is  very  lingular,  though  a  very 
certain  truth,  is,  that  thefe  are  principally  the  ferns  of 
American  growth,  not  thofe  of  our  own  climate.  The 
rnofl  frequent  foflil  plants  are  the  polypody,  fpleenwort, 
ofmund,  trichomane^,  and  the  feveral  larger  and  fmaller 
ferns  ;  but  befides  thefe  there  are  alfo  found  pieces  of  the 
equifetum  or  horfe-tail,  and  joints- of  the  llellated  plants, 
as  the  clivers,  madder,  and  the  like  3  and  thefe  have  been 
too  often  millaken  for  flowers  3  fometimes  there  are  alfo 
found  complete  grafies,  or  parts  of  them,  as  alfo  reeds, 
and  other  watery  plants  3  fometimes  the  ears  of  corn, 
and  not  unfrequently  the  twigs  or  bark,  and  imprefiions 
of  the  bark  and  fruit  of  the  pine  or  fir  kind,  which  have 
been,  from  their  fcaly  appearance,  millaken  for  the  Ikins 
of  fillies  3  and  fometimes,  but  that  very  rarely,  we  meet 
with  mofies  and  fea-plants. 

Many  of  the  ferns  not  unfrequently  found,  are  of 
very  fingular  kinds,  and  fome  fpecies  yet  unknown  to 
us  ;  and  the  leaves  of  fome  appear  fet  at  regular  diflan- 
ces,  with  round  protuberances  and  cavities.  The  Hones 
which  contain  thefe  plants  fplit  readily,  and  are  often 
found  to  contain,  on  one  fide,  the  impreflion  of  the 
plant,  and  on  the  other  the  prominent  plant  itfelf  3 
and,  befide  all  that  have  been  mentioned,  there  have 
been  frequently-  fuppofed  to  have  been  found  with  us 
ears  of  common  wheat,  and  of  the  maize  or  Indian  corn  3 
the  firfl  being  in  reality  no  other  than  the  common  end- 
moll  branches  of  the  firs,  and  the  other  the  thicker 
boughs  of  various  fpecies  of  that  and  of  the  pine  kind, 
with  their  leaves  fallen  olf ;  fueh  branches  in  fuch  a 
Hate  cannot  but  afford  many  irregular  tubercles  and  pa¬ 
pillae,  and,  in  fotne  fpecies,  fuch  as  are  more  regularly 
difpofed. 

Thefe  are  the  kinds  moll  obvious  in  England ;  and 
thefe  are  either  immerfed  in  the  flaty  flone  which  confli- 
tutes  whole  llrata,  or  in  flatted  nodules  ufually  of  about 
three  inches  broad,  which  readily  fplit  into  two  pieces 
on  being  llruck. 

They  are  moll  common  in  Kent,  in  coal-pits  near 
Newcallle,  and  the  forell  of  Dean  in  Gloncellerfliire  3 
but  are  more  or  lefs  found  about  almofl  all  our  coal-pits, 
and  many  of  our  iron  mines.  Though  thefe  feem  the 
only  fpecies  of  plants  found  with  us,  yet  in  Germany 
there  are  many  others,  and  thofe  found  in  different  fub- 
flances.  A  whitilh  flone,  a  little  harder  than  chalk, 
frequently  contains  them :  they  are  found  alfo  often  in 
a  gray  flaty  Hone  of  a  firmer  texture,  not  unfrequently 
in  a  blackifh  one,  and  at  times  in  many  others.  Nor 
are  the  bodies  themfelves  lefs  various  here  than  the  mat¬ 
ter  in  which  they  are  contained  :  the  leaves  of  trees  are 
found  in  great  abundance,  among  which  thofe  cf  the 
willow,  poplar,  white  thorn,  and  pear  trees,  are  the 
moll  common ;  fmall  branches  of  box,  leaves  of  the 
olive  tree,  and  llalks  of  garden  thyme,  are  alfo  found 
there  3  and  fometimes  ears  of  the  various  fpecies  of 
corn,  and  the  larger  as  well  as  the  fmaller  moffe9  in 
great  abundance. 

Thefe  feem  the  tender  vegetables,  or  herbaceous 
plants,  certainly  found  thus  immerfed  in  hard  flone,  and 
4  H  3  buried 
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buried  at  great  depths  in  the  earth  :  others  of  many  kinds 
there  are  alfo  named  by  authors  \  but  as  in  bodies  fo  im- 
,  perfect  errors  are  eafily  fallen  into,  thefe  feem  all  that 
can  be  afeertained  beyond  mere  conje&ure. 

PLANTS,  method  af  preferring  them  in  their  original 
fhape  and  colour .  VVaih  a  lufircient  quantity  of  fine  land, 
fo  as  perfectly  to  feparate  it  from  all  other  fubftances ; 
dry  it  \  pals  it  through  a  fieve  to  clear  it  from  any  grofs 
particles  which  would  not  rife  in  the  walking  :  take  an 
earthen  vefiel  of  a  proper  fize  and  form,  for  every  plant 
and  dower  which  you  intend  to  preferve  \  gather  your 
plants  and  flowers  when  they  are  in  a  Hate  of  perfection, 
and  in  dry  weather,  and  always  with  a  convenient  por¬ 
tion  of  the  llalk  :  heat  a  little  of  the  dry  fand  prepared 
as  above,  and  lay  it  in  the  bottom  of  the  vefiel,  fo  as 
equally  to  cover  it  \  lay  the  plant  or  flower  upon  it  fo 
as  that  no  part  of  it  may  touch  the  fides  of  the  vefiel : 
lift  or  {hake  in  more  of  the  fame  fand  by  little  upon  it, 
fo  that  the  leaves  may  be  extended  by  degrees,  and  with¬ 
out  injury,  till  the  plant  or  flower  is  covered  about  two 
inches  thick  :  put  the  vefiel  into  a  ftove,  or  hot-houfe, 
heated  by  little  and  little  to  the  50th  degree  \  let  it 
Hand  there  a  day  or  two,  or  perhaps  more,  according  to 
the  thicknefs  and  fucculence  of  the  flower  or  plant  } 
then  gently  {hake  the  fand  out  upon  a  llieet  of  paper, 
and  take  out  the  plant,  which  you  will  find  in  all  its 
beauty,  the  fhape  as  elegant,  and  the  colour  as  vivid  as 
when  it  grew. 

Some  flowers  require  certain  little  operations  to  pre¬ 
ferve  the  adherence  of  their  petals,  particularly  the  tu¬ 
lip  ;  with  refpeCl  to  which  it  is  necefiary,  before  it  is  bu¬ 
ried  in  the  fand,  to  cut  the  triangular  fruit  which  rifes  in 
the  middle  of  the  flower  \  for  the  petals  will  then  remain 
more  firmly  attached  to  the  ftalk. 

A  hortus  ficcus  prepared  in  this  manner  would  be 
one  of  the  moil  beautiful  and  ufeful  curiofiiies  that 
can  be. 

Moving  Plant  See  Hedysarum,  Botany  Index. 

Sea  Plants.  See  Sf.A  Plants . 

Senjitive  PLANT.  See  Mimosa,  Botany  Index. 

PLANT- Lice,  Vinefretters ,  or  Pucerons .  See  Aphis, 
Entomology  Index. 

*  PLANTA,  a  Plant.  See  Plant. 

PLANT  A  Fee  min  ea,  a  female  plant,  is  one  which  bears 
female  flowers  only.  It  is  oppofed  to  a  male  plant, 
which  bears  only  male  flowers ;  and  to  an  androgynous 
one,  which  bears  flowers  of  both  fexes.  Female  plants 
are  produced  from  the  fame  feed  with  the  male,  and  ar¬ 
range  themfelves  under  the  clafs  of  dioecia  in  the  fexual 
method. 

PLANTAGENET,  the  furname  of  the  kings  of 
England  from  Henry  II.  to  Richard  III.  inclufive.  An¬ 
tiquarians  are  much  at  a  lofs  to  account  for  the  origin 
of  this  name  $  and  the  bell  derivation  they  can  find  for 
it  is,  that  Fulk,  the  firft  earl  of  Anjou  of  that  uame, 
being  flung  with  remorfe  for  fome  wicked  a6fion,  wrent 
in  pilgrimage  to  Jerufalem  as  a  work  of  atonement ; 
where,  being  foundly  fcourged  with  broom  twigs,  which 
grew  plentifully  on  the  fpot,  he  ever  after  took  the  fur- 
name  of  Plantagenet  or  hroomjlalh,  which  was  retained 
by  his  noble  pofierity. 

PL  ANT  AGO,  Plantain  ;  a  genus  of  plants  be¬ 
longing  to  the  tetrandria  clafs.  See  Botany  Index. — 
Of  the  plantain  there  are  the  following  fpecies  :  The 
common  broad-leaved  plantain,  called  way  bred ,  or  way - 
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born  ;  becaufe  it  commonly  grows  by  the  wTayfide  ;  the  Plantain 
great  hoary  plantain,  or  iambs-tongue ;  the  narrow-lea-  i»‘ 
ved  plamain,  or  ribwort. 

PJLAN'1'AIN.  See  Plantago,  Botany  Index.  v 

P  LAN  TAIN  -Tree.  See  Musa,  Botany  Index. 

PLAN  i  A  i  ION,  in  the  Welt  Indies,  ueiiutes  a 
fpot  ot  ground  which  a  planter,  or  per  ion  arrived  in  a 
new  colony,  pitches  on  to  cultivate  tor  his  own  ule,  or 
is  afiigntd  for  that  purpole.  How  ever,  tire  term  plan¬ 
tation  is  often  uled  in  a  term  lynonymous  with  colony. 

See  Colony. 

PLANT  ERSHIP,  in  a  general  fenfe,  the  bufinefs 
of  a  planter. 

Plantkrship,  in  the  Weft  Indies,  denotes  the  ma¬ 
nagement  of  a  iugar  plantation,  including  not  only  the 
cultivation  of  the  cane,  but  the  various  precedes  ior  the 
extraction  of  the  iugar,  together  with  the  making  of  lu- 
gar-fpirits.  See  Rum,  Sacxharum,  and  Sugar. 

To  effect  a  deiign  lo  comprehenfive,  it  is  necefiary  for 
a  planter  to  underhand  every  branch  of  the  art  precilciy, 
and  to  ufe  the  utmoft  attention  and  caution  both  in  the 
laying  down  and  executing  of  his  plans.  It  is  there¬ 
fore  the  duty  of  a  good  planter  to  inlpedt  every  part  of 
his  plantation  with  his  own  eyes  \  to  place  his  provilions, 
ftores,  and  uteniils,  in  regular  order,  and  in  iafe  repofi- 
tories  ;  that  by  prderving  them  in  perfection,  all  kinds 
of  wafte  may  be  prevented. 

But  as  negroes,  cattle,  mules,  and  horfes,  are  as  it 
were  the  nerves  of  a  fugar- plantation,  it  is  expedient  to 
treat  that  fubjeSi  with  lome  accuracy. 

Of  Negroes,  Cattle,  &c.],  In  the  firft  place,  then,  as 
it  is  the  intereft  of  every  planter  to  preferve  his  negroes 
in  health  and  ft rength  $  fo  every  a6t  of  cruelty  is  not  leis 
repugnant  to  the  mafter’s  real  profit,  than  it  is  contrary 
to  the  lawrs  of  humanity  :  and  if  a  manager  confiders  his 
own  eafe  and  his  employer’s  intereft,  lie  will  treat  all 
negroes  under  his  care  with  due  benevolence  \  for  good 
discipline  is  by  no  means  inconliftent  with  humanity  ;  on. 
the  contrary,  it  is  evident  from  experience,  that  he  wrho 
feeds  his  negroes  well,  proportions  their  labour  to  th^ir 
age,  fex,  and  ftrength,  and  treats  them  with  kindnefs 
and  good  nature,  will  reap  a  much  larger  product,  and 
with  infinitely  more  eafe  and  felf-fatisfa£lion,  than  the 
molt  cruel  talkmafter,  who  ftarves  his  negroes,  or  cha- 
ftifes  them  with  undue  feverity.  Every  planter  then  W7ho  Martin  0 1 
wifhes  to  grow  rich  with  eafe,  muft  be  a  good  economift  *,  Planter- 
mud  feed  his  negroes  with  the  moft  wholefome  food,  fuf- Jbip* 
ficient  to  preferve  them  in  health  and  \igour.  Common 
experience  points  out  the  methods  by  which  a  planter 
may  preferve  his  people  in  health  and  ftrength.  Some 
of  his  moft  fruitful  land  ihould  be  allotted  to  each  negro 
in  proportion  to  his  family,  and  a  fufficient  portion  of 
time  allowed  for  the  cultivation  of  it  \  but  becaufe  fuch 
allotment  cannot  in  long  droughts  produce  enough  for 
his  comfortable  fupport,  it  is  the  incumbent  duty  of  a 
good  planter  to  have  always  his  ftores  w7ell  filled,  with 
Guinea  corn,  yams,  or  eddoes,  befidcs  potatoes  growing 
in  regular  fucctflion  :  for  plenty  begets  cheerfulnefs  af 
heart,  as  w-ell  as  ftrength  of  body  \  by  which  more  wrork 
is  effeded  in  a  day  by  the  fame  hands  than  in  a  wTeek 
when  enervated  by  want  and  feverity.  Scanty  meals 
may  fuftain  life ;  but  it  is  evident,  that  more  is  requifite 
to  enable  a  negro  or  any  other  perfon  to  go  through  the 
neceflary  labours.  He,  therefore,  who  will  reap  plenti¬ 
fully,  muft  plant  great  abundance  of  provifions  as  well 

as 
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Planter-  as  fugar-canes ;  and  it  is  nature’s  economy  fo  to  frudlify 
the  foil  by  the  growth  of  yams,  plantains,  and  potatoes, 
'  as  to  yield  better  harvefts  of  fugar,  by  that  very  means, 
than  can  be  produced  by  many  other  arts  of  cultivation. 
Pla  Mains  are  the  principal  fupport  of  all  the  negroes  in 
Jamaica  \  and  are  alfo  much  cultivated,  at  great  expence 
of  manure,  in  Barbadoes  \  but  ought  not  to  be  folely  de¬ 
pended  upon  in  climates  fubje£l  to  hurricanes.  A  cele¬ 
brated  planter  and  economift  of  the  lail-mentioned  ifland, 
who  raifed  an  immenfe  fortune  from  very  fmall  begin¬ 
nings  only  by  planting,  affirmed,  that  he  fed  conftamly 
at  leall  300  negroes  out  of  12  acres  of  plantains.  How 
that  excellent  produce  came  to  be  fo  long  negledled  in 
fome  of  rhe  illands  it  is  hard  to  guefs  \  but  at  prefent 
the  neglecfc  feems  to  be  founded  upon  a  vulgar  error, 
that  plantains  cannot  thrive  in  any  other  than  low  moilf 
foils.  In  fuch  places,  no  doubt,  they  flouriih  mod  lux¬ 
uriantly  $  but  yet  they  thrive  and  bear  fruit  abundantly 
on  mountains  and  in  marfnes,  and  in  the  dried:  black 
mould  upon  marie  or  rocks,  and  even  in  (harp  gravelly 
foils,  as  may  be  evinced  by  number  lefs  indances. 

However  plenty  of  wholefome  food  may  be  condu¬ 
cive  to  health,  there  are  alfo  other  means,  equally  necef- 
fary  to  the  ftrength  and  longevity  of  negroes,  well  worth 
the  planter’s  attention  :  and  thole  are,  to  choofe  airy 
dry  fituations  for  their  houfes  $  and  to  obferve  frequently 
that  they  be  kept  clean,  in  good  repair,  and  perfectly 
water-tight  \  for  nadinefs,  and  the  inclemencies  of  wea¬ 
ther,  generate  the  mod  malignant  difeafes.  If  thefe 
houfes  are  fituated  alfo  in  regular  order,  and  at  due 
dldances,  the  fpaces  may  at  cncc  prevent  general  deva- 
daiions  by  fire,  and  furniih  plenty  of  fruits  and  pot¬ 
herbs,  to  pleafe  an  un vitiated  palate,  and  to  purify  the 
blood.  Thus  then  ought  every  planter  to  treat  his  ne¬ 
groes  with  tendernefs  and  generality,  that  they  may  be 
induced  to  love  and  obey  him  out  of  mere  gratitude,  and 
become  real  good  beings  by  the  imitation  of  his  beha¬ 
viour  ;  and  therefore  a  good  planter,  for  his  own  eafe 
and  happmefs,  will  be  careful  of  fetting  a  good  ex¬ 
ample. 

Having  thus  hinted  the  duties  of  a  planter  to  his  ne¬ 
groes,  let  the  next  care  be  of  cattle,  mules,  and  horfes. 
The  planters  of  Barbadoes  (who  are  perhaps  the  melt 
Ikilful  of  all  others,  and  exa£l  to  a  nicety  in  calculations 
of  profit  and  lofs),  are,  with  refpe£l  to  their  cattle,  the 
mod  remifs  of  any  in  all  the  illands  \  as  if  the  carriage  of 
eanes  to  the  mill,  and  of  plantation-produce  to  the  mar¬ 
ket,  was  not  as  eflential  as  any  other  branch  of  planter- 
fhip.  At  Barbadoes,  in  particular,  the  care  of  thefe 
animals  is  of  more  importance  :  becaufe  the  foil,  worn 
out  by  long  culture,  cannot  yield  any  produce  without 
plenty  of  dung.  Some  planters  are  neverthelefs  fo  in- 
genioufiy  thrifty,  as  to  carry  their  canes  upon  negroes 
heads  \  ailing  in  that  refpe£l  diametrically  oppofite  to 
their  own  apparent  intereft,  which  cannot  be  ferved 
more  effectually  than  by  faving  the  labour  of  human 
hands,  in  all  cafes  where  the  labour  of  brutes  can  be 
fubilituted  \  and  for  that  end,  no  means  of  preferving 
thofe  creatures  in  health  and  ftrength  ought  to  be  ne- 
gle&ed. 

Ihe  fird  care  therefore  is  to  proidde  plenty  and  va¬ 
riety  of  food.  In  crop-time,  profufion  of  cane-tops  may 
be  had  for  the  labour  of  carriage  ;  but  they  will  be  more 
wholefome  and  nutritious  if  tedded  like  hay  by  the  fan’s  . 
heat,  and  fweated  by  laying  them  in  heaps  a  few  days 


before  they  are  eaten.  In  this  feafon  of  abundance,  Planter- 
great  ricks  of  cane-tops  (the  butt  ends  turned  inwards)  ^P* 
Ihould  be  made  in  the  moil  convenient  corner  of  each-'"  v  ’ 
field,  to  fupply  the  want  of  paiturage  and  other  food  : 
and  thefe  are  very  wholefome  if  chopped  into  fmall  parts,, 
and  mixed  fome  times  with  common  fait  or  fprinkled 
with  melaffes  mixed  with  water  :  but  yet  the  cattle  re¬ 
quire  change  of  iood  to  preferve  them  in  ftrength  ;  fuch 
as  Guinea-corn,  and  a  variety  of  grafs,  which  eveiy  foil 
produces  with  a  little  care  in  moiit  weather  5  and  indeed 
this  variety  is  found  neceifary  in  all  climes. 

But  fmee  that  variety  is  not  to  be  had  during  thofe 
fevere  droughts  to  which  hot  climates  are  liable,  and 
much  lefs  in  thofe  fmall  illands  which  cannot  furniih 
large  tracts  of  meadow-lands  for  hay,  the  only  refource 
is  the  fodder  of  cane-tops  or  tedded  Guinea-corn  leaves  j 
which  are  very  nutritious,  and  may  be  preferred  in  per¬ 
fection  for  more  than  a  whole  year,  provided  the  tops 
or  Guinea-corn  are  well  tedded  for  three  or  four  hot 
days  as  they  lie  fpread  in  the  field  ;  and  then,  being  tied 
into  bundles  or  (heaves,  muit  lie  in  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up 
into  ricks.  The  bell  method  of  making  them  is  in  an 
oblong  figure,  about  30  feet  in  length,  and  16  or  i8- 
feet  wide  j  (even  feet  high  at  the  fides,  and  from  thence 
(loping  like  the  roof  of  an  houfe,  the  ridge  of  which- 
mull  be  thatched  very  carefully  *,  for  the  (ides  may  be- 
fecured  from  wet  by  placing  the  bundles  with  the  butts 
upwards  towards  the  ridge,  in  courfes,  and  lapping  the 
upper  over  the  lower  courfe. 

The  bell  method  of  forming  thofe  ricks  is  to  place 
the  firll  courfe  of  bundles  all  over  the  bafe  one  way  ; 
the  fecond  courfe  reverlely  ;  and  fo  alternately  till  the- 
rick  be.  finiffied. 

When  cattle  are  to  be  fed  with  this  fodder,  it  mull  be 
obferved  to  take  down  the  bundles  from  the  top,  at  the 
wed  end  of  the  rick,  to  the  bottom  •,  for  all  thefe  ricksi 
mull  dand  eall  and  wed  lengthwiie,  as  well  to  fecure 
them  from  being  overturned  by  high  winds,  as  for 
the  convenience  of  preferving  them  from  wet,  which  can¬ 
not  be  done  when  ricks  are  made  round.  By  this  ' 
hufbandry,  an  herd  of  cattle  may  be  kept  in  drength; 
either  in  Severe  droughts,  or  in  w-et  feafons  when  grals 
is  purgative  \  and  thus  the  neceffity  or  expence  of 
large  padures  may  be  totally  faved.  The  hay  knife 
ufed  in  England  for  cutting  hay,  anfwers  for  cutting 
ricks  of  tops.  ' 

The  method  of  tedding  Guinea-corn  to  make  a  kind 
°f  ^ay,  will  require  a  little  explanation  here.  When 
Guinea-corn  is  planted  in  May,  and  to  be  cut  down  in 
July,  in  order  to  bear  feed  that  year,  that  cutting,  ted-, 
ded  properly,  will  make  an  excellent  hay,  which  cattle 
prefer  to  meadow  hav.  In  like  manner,  after  Guinea- 
corn  has  done  bearing  feed,  the  after  crop  will  furnidi  a 
great  abundance  of  that  kind  of  fodder  which  will  keep 
well  in  ricks  for  two  or  three  years. 

The  next  care  of  a  planter  is  to  provide  (hade  for  his* 
cattle  5  either  by  trees  where  they  are  fed  in  the  heat 
of  the  day,  if  his  foil  requiies  not  dung  ;  or  by  building 
a  flat  (lied  over  the  pen  where  cattle  are  confined  for 
making  it.  That  fuch  fhades  are  effentially  necefiary 
to  the  well-being  of  all  animals  in  hot  weather,  is  appa¬ 
rent  to  every  common  obferver,  who  cannot  fail  of  fee¬ 
ing  each  creature  forfaking  the  mod  luxuriant  padures. 
in  the  heat  of  the  day  for  the  fake  of  (hade ;  thus  con¬ 
vincing 
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vincing  the  owifers,  by  indm£live  argument,  that  {hade 
is  almod  as  neceffary  to  the  well-being  of  the  brute 
creatures  as  food.  Yet,  notwithstanding  that  demon- 
llration  from  the  unerring  ccurfe  of  nature,  throughout 
all  our  iilands  (except  in  a  very  few  indances),  thefe 
poor  creatures  are  expofed  to  the  fcorching  fun-beams 
without  mercy.  Such  inhuman  negleft  is  not  always 
fo  much  the  effect  of  inattention  as  of  a  miftaken  no¬ 
tion  that  {beds  are  impedimental  to  the  making  of 
much  dung  ;  but  a  flat  died,  covered  with  cane-trafh, 
may  be  fo  made  as  to  let  rain  pafs  through  it  without 
admiflion  of  fun-beams.  This  will  do  for  cattle  }  but 
mules,  which  are  fpivited  creatures,  and  work  them- 
felves  by  draught  into  a  foaming  heat,  fhould  be  put  in¬ 
to  a  warm  liable,  until  quite  cool  :  for  turning  them 
loofe  to  paflure  when  fo  hot,  is  probably  the  caufe  of 
their  deflru&ion  by  the  glanders. 

If  the  care  of  providing  lhade  for  brute  creatures  is 
fo  much  the  duty  and  interell  of  their  owners,  how 
much  more  is  it  agreeable  to  the  laws  of  humanity  to 
provide  lhade  for  human  creatures  travelling  upon  the 
high-roads  in  this  hot  climate  ?  Nothing  finely  of  fo 
much  beauty  coils  fo  little  expence  as  planting  cocoa- 
nut  or  fpreading  timber  trees  in  avenues  along  the  high¬ 
ways,  if  each  proprietor  of  the  lands  adjoining  hath  any 
talle  of  elegance,  or  feeling  for  other  men  :  but  both 
thofe  kinds  of  trees  will  yield  alfo  great  profit  to  the 
proprietor,  by  furniffting  him  with  timber,  when  per¬ 
haps  not  otherwife  to  be  had  *,  or  with  a  delicious  milk, 
fitted  by  nature  to  cool  the  effervefcence  of  the  blood 
in  this  hot  region  }  and  alfo  to  improve  the  fpirits  made 
from  fugar  to  the  delicacy  and  foftnefs  of  arrack.  Co¬ 
coa-nut  and  cabbage-trees  are  both  very  beautiful  and 
fhady,  bearing  round  heads  of  great  expanfion,  upon 
natural  trunks  or  pillars  of  elegant  proportion,  and  of 
fuch  an  height  as  to  furnifli  a  large  lhade,  with  a  free 
circulation  of  air  equally  refrelhing  to  man  and  bead. 

The  common  obje&ion  of  injury  to  canes  by  the 
roots  of  fuch  trees  growing  on  their  borders,  may  be 
ealily  removed  by  digging  a  fmall  trench  between  the 
canes  and  trees,  wdiich  may  intercept  their  roots,  and 
oblige  them  to  feek  fuftenance  in  the  common  road. 
Let  it  alfo  be  confidered,  befides  the  benefits  above  fug- 
gelled,  that  the  planter  will  thus  beautify  his  eflate  to 
the  refemblauce  of  a  molt  fumptuous  garden.  And 
probably  that  very  beauty  might  not  only  render  the 
iflands  more  healthful  to  the  inhabitants,  by  preferving 
them  from  fevers  kindled  by  the  burning  fun-beams, 
but  alfo  much  more  fruitful  by  making  the  weather  more 
feafonable  :  for  as,  by  cutting  down  all  its  woods,  an  hot 
country  becomes  more  fubje£l  to  excefiive  droughts  *,  fo, 
by  replanting  it  in  the  manner  above  deferibed,  this  in¬ 
convenience  wrould  probably  be  prevented. 

Let  then  the  planter  be  kind  not  only  to  his  fellow- 
creatures  but  merciful  to  his  beads )  giving  them  plenty 
and  variety  of  wdiolefome  food,  clear  water,  cool  lhade, 
and  a  clean  bed,  bleeding  them  after  a  long  courfe  of 


hard  labour,  currying  their  hides  from  filth  and  ticks  (a);  Planter- 
affording  them  fait  and  other  phyfic  when  necelfary  \  dhp* 
prote£ling  them  from  the  flaying  rope- lathes  of  a  cruel 
driver  (who  needs  no  other  inflrument  than  a  goad)  ; 
porportioning  their  labour  to  their  drength  \  and  by 
every  art  rendering  their  work  as  eafy  as  polfible.  The 
general  management  of  planters  is  not,  perhaps,  more 
defective  in  any  other  refpedl  than  in  this  :  for,  by 
pairing  the  cattle  unequally,  and  by  the  drivers  ill  con- 
du£l  in  writhing  to  the  right  and  left,  the  poor  creatures 
are  fatigued  by  much  needlefs  labour.  A  horfe  ought 
therefore  to  be  harneffed  before  them  as  a  leader.  This 
docile  creature,  by  being  led  in  a  draight  line,  will  foon 
learn  to  be  an  unerring  guide,  and  the  cattle  will  fol¬ 
low7  in  the  fame  direction  wfith  united  drength,  and  con- 
fequently  with  more  effe£l  and  lefs  fatigue  to  each  indi¬ 
vidual. 

The  Portuguefe  of  Madeira,  by  their  poverty  and 
fcantinefs  of  padure,  breed  the  fmalled  kind  of  cattle  j 
and  yet  one  yoke  of  them  will  draw  a  much  greater 
weight  than  a  pair  of  our  larged  oxen,  folely  by  an 
equal  exertion  of  their  joint  drength.  That  equality 
or  evennefs  of  draught  is  preferved  by  boring  gimblet 
holes  through  their  horns,  within  two  inches  of  the 
points,  and  running  a  thong  of  leather  through  thofe 
holes,  fo  as  to  tie  the  horns  of  each  pair  at  fix  inches 
didance  from  each  other.  By  this  ligature  the  pair  of 
cattle  are  abfolutely  hindered  from  turning  different 
w7ays,  and  draw  in  an  even  direction  with  united  force. 

Thus  it  appears  evidently  from  reafon,  as  well  as  from 
experience,  that  the  labour  of  our  beads  may,  by  a  little 
contrivance,  be  rendered  more  eafy  and  effe£lual. 

Of  the  Culture  of  various  Soils  In  the  Britifh  fugar  - 
colonies  there  is  as  great  a  variety  of  foils  as  in  any 
country  of  Europe  }  fome  naturally  very  rich  or  fruit¬ 
ful,  yielding  a  luxuriant  product  with  little  labour  or* 
culture.  This  fruitful  foil  is  of  three  kinds :  a  loofe 
hazel  mould  mixed  writh  fand,  like  that  of  St  Chrido- 
pher’s,  and  is  the  bed  in  the  known  world  for  produ¬ 
cing  fugar  in  great  quantity,  and  of  the  bed  quality. 

The  brick  mould  of  Jamaica  is  fomewdiat  of  the  fame 
nature,  and  next  in  value  }  and  then  the  various  mix¬ 
tures  of  mould  and  gravel,  to  be  found  in  veins  or  plats 
over  all  the  other  iflands.  When  any  of  thefe  foils  are 
exhauded  of  their  fertility  by  long  and  injudicious  cul¬ 
ture,  they  may  be  redored  by  any  kind  of  dung  wTell 
rotted  ;  for  thefe  (b)  w7arm  foils  cannot  bear  hot  un- 
rotten  dung,  without  being  laid  fallow  for  a  confider- 
able  time  after  it.  Another  improvement  is  by  fea- 
fand  or  fea-w7eed  \  or  by  digging  in  the  cane-tradi  into 
deep  lands,  and  by  letting  it  lie  to  rot  for  fome  months. 

A  third  method  is,  by  ploughing  and  laying  it  fallow ; 
and  the  fourth  method  (the  bed  of  all),  is  by  folding 
the  fallows  by  fheep.  But  this  can  be  pra&ifed  only 
where  there  are  extenfive  padures }  nor  can  the  plough 
be  employed  wdiere  the  foil  abounds  with  large  dones. 

In  that  cafe,  however,  the  former  method  of  digging  in 

trafh 


(a)  One  pound  of  native  fulphur,  a  quart  of  lamp-oil,  and  the  like  quantity  of  hog’s-laid,  intimately  mixed  and 

made  into  anointment,  is  a  cure  for  the  mange,  lice,  &c. 

(B)  Thefe  foils,  which  are  naturally  loofe  and  upon  marie,  Mr  Martin  calls  hot  foils  ;  and  thefe,  he  fays,  have 
been  much  injured  in  fome  of  the  idands  by  dung  haftily  made  wfith  marie  :  but  if  the  fediment  of  lees  were  thrown 
into  thefe  pens,  after  being  turned  over,  ij;  would  much  improve  the  dung. 
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Planter-  trafti  will  be  nearly  as  effectual,  though  more  expenfive, 

.  by  hand-labour  or  hoe-ploughing. 

The  next  bell  foil  for  producing  good  fugar  is  a 
p  mould  upon  clay,  which  if  (hallow  requires  much  cul¬ 

ture  and  good  labour,  or  its  produce  will  be  fmall  in 
quantity,  though  of  a  ftrong  grain  and  bright  colour, 
fo  as  to  yield  moft  profit  to  the  refiner  of  any  fugar, 
except  that  produced  from  an  hazel  or  gravelly  foil,  as 
before-mentioned.  All  the  black  mould  foils  upon  marie 
are  generally  fruitful,  and  will  take  any  kind  of  dung j 
but  yield  not  fo  ftrong  or  large-grained  fugar.  Marie, 
however,  of  a  white,  yellow,  or  blue  colour,  or  rich 
mould  from  wadies,  or  allies  of  every  kind,  are  excellent 
for  every  ftrong  foil,  as  the  chief  ingredient  in  the  com- 
poft  of  dung  :  either  of  them  will  do  alone  for  ftiff 
lands  ;  but  the  yellow  and  chocolate  marie  are  the  moft 
foapy,  and  the  richelt  kind  of  manure  (except  fine 
mould)  for  all  ftiff  lands.  If  thefe  are  well  opened, 
pulverized  by  culture,  and  mixed  with  hot  dung,  or  any 
kind  of  loofe  earth  or  marie,  they  will  produce  as  plen¬ 
tifully  as  lighter  foils  :  and  all  kinds  of  clay-foils,  except 
that  of  a  white  colour,  have  thefe  two  advantages  above 
the  fineft  gravel  foils,  that  they  do  not  fcorch  foon  by 
dry  weather,  and  never  grow  weary  of  the  fame  manure, 
as  moft  other  foils  do. 

The  extraordinary  hand-labour  bellowed  in  making 
dung,  may  be  faved  by  the  art  of  caving,  now  in  gene¬ 
ral  ufe  in  England.  Ten  mules  or  horfes,  and  two  light 
tumbrels  with  broad  wheels,  and  ten  able  negroes,  may, 
by  the  common  ufe  of  fpades,  (hovels,  and  light  mat¬ 
tocks  or  grubbing  hoes,  make  more  dung  than  60  able 
negroes  can  do  in  the  prefent  methods. 

If  marie  lies  upon  rifing  grounds,  or  in  hillocks,  as  it 
often  does,  the  pit  is  to  be  opened  at  the  foot  of  the 
declivity  $  which  being  dug  inwards,  till  the  bank  is 
three  feet  high,  then  it  is  to  be  caved  thus.  Dig  an 
hollow  fpace  of  1 2  or  1 8  inches  deep  under  the  foot  of 
the  bank  *,  then  dig  into  each  fide  of  it  another  perpen¬ 
dicular  cut  of  the  fame  depth,  and  18  inches  wide  from 
the  top  of  the  bank  to  the  bottom  :  that  being  finilhed, 
make  a  fmall  trench  a  foot  or  two  from  the  brink  of 
the  bank  \  pour  into  it  water  till  full ;  and  when  that 
is  done,  fill  it  again,  till  the  water  foaking  downward 
makes  the  marie  feparate  and  fall  down  all  at  once. 
This  may  be  repeated  till  the  pit  rifes  to  50  feet  high j 
and  then  many  hundreds  of  cart-loads  of  marie  may  be 
thrown  down  by  four  negroes  in  two  hours  )  from 
whence  it  may  be  carted  into  cattle-pens,  or  laid  out  up¬ 
on  lands,  as  occafion  requires.  Five  or  fix  negroes  with 
fpades  or  (hovels  w'ill  keep  two  or  three  tumbrels  em¬ 
ployed,  according  to  the  diftance  of  cartage  :  and  thus 
as  much  dung  may  be  made  by  ten  negro  men  as  will 
dung  richly  at  leaft  70  or  80  acres  of  land  every  year, 
and  laid  out  alfo  with  the  affiftance  of  cattle- carts  :  An 
improvement  highly  worthy  every  planter’s  confideration, 
when  negroes  and  feeding  them  are  fo  expenfive  j  and 
this  is  no  fpeculation,  but  has  been  confirmed  by  prac¬ 
tice.  In  level  lands,  the  fame  operation  may  be  as  ef¬ 
fectual,  provided  the  mouth  of  the  pit  be  opened  by 
gradual  defcent  to  any  depth  :  but  when  marie  is  to  be 
found  on  the  fides  of  hills,  the  operation  is  lefs  laborious 
for  the  horfes.  But  if  the  furface  of  the  marle-pits 
(as  it  often  happens)  be  covered  with  clay  or  ftiff  foil, 
fo  that  the  water  cannot  quickly  foak  from  the  trench 
above)  in  that  cafe,  pieces  of  hard  wood,  made  like 
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piles,  four  feet  long,  and  four  inches  fquare,  pointed  at 
one  end,  and  fecured  at  the  other  fquare  head  by  an  iron 
clamp,  may  be  driven  by  heavy  mauls  into  the  trench, 
as  fo  many  wedges,  which  will  make  the  caved  part 
tumble  down  i  but  a  Ikilful  eye  muft  watch  the  laft  ope¬ 
ration,  or  the  labourers  may  be  buried  or  hurt. 

But  then  clay  foils  that  are  level,  and  fubjeft  to  be 
drowned,  or  to  retain  water  in  ftagnated  pools,  can  ne¬ 
ver  be  made  fruitful  by  any  kind  of  manure,  -without 
being  firft  well  drained  :  for  w  ater  lying  upon  any  foil 
will  moft  certainly  transform  it  to  a  ftiff  unfruitful  clay, 
as  appears  evidently  by  the  bogs  of  Ireland,  the  fens  of 
Lincoln  and  Cambridgelhire,  and  even  by  the  ponds  of 
Barbadoes  fituated  in  the  deepeft  and  lighted:  black 
mould  j  for  that  fine  foil  being  waffled  into  thofe  ponds, 
becomes  the  ftiffeft  black  clay,  not  fit  even  for  an  ingre¬ 
dient  in  dung,  until  it  has  been  laid  dry,  and  expofed  to 
the  fun  for  a  whole  year  :  but  when  thefe  bogs  and  fens 
are  well  drained,  they  become  the  moft  fruitful  foils. 
Natural  clay  the  celebrated  Boerhaave  thinks  the  fatteft 
of  all  foils )  but  then  it  muft  be  opened  by  culture, 
marie,  or  fandy  manures.  It  is  hard  to  conje&ure  how 
the  opinion  prevailed  in  the  Brilifh  plantations,  that 
fandy  gut-mould  was  moft  unfit  for  clay-foils,  as  being 
the  means  of  binding  them  to  the  compadluefs  of  brick  ; 
whereas  it  is  proved,  from  long  experience,  to  be  one  of 
the  beft  means  of  opening  clay  foils,  and  rendering  them 
abundantly  fruitful.  Brick  is  made  of  day  alone ;  no 
fand  being  ufed  in  it,  farther  than  to  fprinkle  the 
board,  on  which  it  is  moulded  into  fhape.  From  re¬ 
peated  experience  it  appears,  that  a  mixture  of  fand  in 
gut-mould  is  the  beft  of  all  manure  for  ftiff  and  barren 
clay-lands  j  provided  they  be  well  drained,  by  throwing 
the  whole  foil  into  round  ridges  of  1  2  feet  wide,  .with 
furrows  of  three  feet  wide  between  each  ridge.  And 
this  is  done  with  little  more  hand-labour  than  that  of 
hoe-ploughing  well  in  the  common  way.  For  if  a  piece 
of  land  be  marked  in  lines  at  feven  feet  and  a  half  di¬ 
ftance  from  each  other,  and  the  labourers  are  fet  in  to 
hoe-plough  at  the  fecond  line,  hauling  back  each  clod  12 
inches)  half  the  ridge,  and  near  half  the  furrow7,  is  made 
at  the  fame  time  :  and  thus  a  piece  of  land  may  be 
round-ridged,  and  the  furrow's  all  made  at  once,  by  the 
common  operation  of  hoe-ploughing,  provided  the  dig¬ 
ger  drives  his  hoe  up  to  the  eye  at  every  ftroke.  Hoe- 
ploughing  in  clay  foils  that  have  lain  long  under  w  ater, 
is  indeed  hard  labour  )  but  it  will  every  year  grow'  the 
lighter  by  being  well  drained  by  round  ridging  :  and  in 
the  meanwhile  the  labour  may  be  rendered  much  more 
ealy  by  the  plough  conduced  by  the  lines  above  de- 
fcribed.  As  therefore  fandy  mould  is  the  beft  manure 
for  ftiff  clay,  fo,  by  parity  of  reafon,  confirmed  by  long 
experience,  ftiff  clay  is  the  beft  manure  for  fandy  or 
chaffy  foils. 

The  method  of  round-ridging  before  defcrifced,  is,  by 
feveral  years  experience,  found  the  moft  effential  im¬ 
provement  of  flat  clayey  foils  :  and  yet  there  are  fome 
who  will  prefer  fpeculation  to  ocular  demonftration,  fan¬ 
cying  that  all  kinds  of  ridges  will  carry  off  the  mould 
in  heavy  rains.  The  fail  is  otherw'ife  in  clay  foils  :  and 
plain  reafon,  without  experience,  vouches,  that  where 
great  confluxes  of  water  are  divided  into  many  fmall  rills, 
the  force  is  broken  5  and  therefore  lefs  mould  carried 
off  the  land.  Another  objeftion  made  to  round- ridge- 
ing  is,  that  by  digging  much  clay  to  form  the  fides  of . 
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Planter-  the  ridge,  tlie  foil  is  impoverilhed  :  but  this  objection 
.  Hands  good  only  againil  thofe  ridges  which  are  railed 
~  v  too  high,  and  made  too  broad $  but  if  land  is  ridged  in 
the  manner  before  directed,  that  is,  1 2  feet  broad,  and 
not  above  fix  or  eight  inches  higher  in  the  middle  than 
at  the  fides,  the  objection  vanilhes.  Ridges  were  never 
propofed  for  light  foils  or  fteep  lands  j  and  even  in  flat 
foils  upon  loam  they  ftiould  be  made  with  great  cau¬ 
tion,  becaufe  loam,  melts  away  by  water.  But  there  are 
poachy  lands  of  a  white  clay,  even  upon  fmall  defcents, 
too  retentive  of  water  ;  thefe  may  certainly  be  impro¬ 
ved  much  by  ridges  of  1 2  feet  wide,  as  above  defcribed, 
without  fear  of  wafhes. 

But  fuppofing,  as  the  objection  urges,  that  a  little 
clay  Ihould  be  turned  up  at  die  fides  of  fuch  ridges,  can 
it  not  be  manured  fomewhat  more  than  the  other  parts 
with  marie  or  fandy  mould,  fo  as  to  become  equally 
good  with  any  other  part  of  the  foil  ?  And  is  not  this 
well  worth  the  labour,  fince  round  ridging  not  only  im¬ 
proves  the  foil  by  draining  it  to  a  furprifing  degree,  but 
adds  one-fifth  part  to  the  depth  of  the  ftaple  ?  And  will 
not  a  ridge  made  a  little  rounding,  throw  off  the  water 
much  better  than  a  flat  ridge  ? 

The  general  maxim  of  npt  burning  cane-tralh)  which 
may  be  called  the  Jlubble  of  cane-lands )  upon  any  kind 
of  foil,  is  furely  a  great  miftake  •,  as  may  be  evinced  by 
obferving  the  contrary  practice  of  the  belt  hulbandmen 
.  in  England,  where  burn-baiting  or  baftard  burn-baiting, 
is  found  by  experience  an  admirable  method  of  fertili¬ 
zing  cold,  ftiff,  or  clayey  lands.  It  muff  indeed  be  a 
conftant  practice,  not  only  for  the  fake  of  contributing 
to  warm  and  divide  the  foil,  but  as  the  only  effectual 
means  of  deftroying  pernicious  infedls,  and  weeds  of  va¬ 
rious  kinds,  fuch  , as  French  weed,  wild  peafe,  and  wild 
vines. 

Soon  after  the  difufe  of  burning  tralh  upon  our  lands 
in  the  iflands,  the  blaft  made  its  firft  appearance  with  in¬ 
credible  devaluation  :  to  revive  that  practice  therefore 
feems  to  be  the  mod  obvious  means  of  expelling  it.  It 
may  be  prefumed  that  the  difufe  of  burning  tralh  was 
founded  upon  the  miftaken  notion  of  burn-baiting, 
which  is  turning  up  a  thick  fod  of  very  dry,  light,  and 
fhallow  foils,  and  burning  the  whole  fuperficies  or  ftaple 
to  allies.  This  practice  the  waiters  upon  hulbandry 
condemn  univerfally,  and  very  juftly:  for  though  by  this 
practice  the  land  will  produce  two  or  three  crops  more 
plentifully  than  ever,  yet  the  foil  is  blown  away  by  the 
wind,  and  the  fubftratum  being  generally  an  hungry 
gravel  or  chalk,  can  never  be  reftored  to  fertility  by  the 
common  arts  of  hulbandry.  But  lurely  this  has  no  re- 
femblance  to  our  fuperficial  burning  of  the  little  tralh 
we  can  fpare  from  dung  :  and  though  this  method  of 
burn-baiting  light  and  fliallow  foils  be  juftly  condemned, 
yet  the  bell  writers  recommend  that  very  pra&ice  in 
cold,  moift,  and  heavy  foils,  as  is  obferved  above  j  and 
long  experience  juftifies  it. 

Deep  mould  upon  clay  or  loam  being  fubje£l  to  the 
grub-worm  (c),  will  not  take  any  kind  of  dung,  till 
perfeflly  rotten,  except  that  of  the  Iheep-fold  j  which 


is  the  bell  manure  for  all  kinds  of  light  foils,  and  is  of  Planter- 
all  others  the  leaft  expcnfive,  as  not  requiring  hand-la- 
bour.  But  the  ufe  of  the  fold  is  impracticable  in  any 
illand  not  abounding  with  large  favannas  or  Iheeppa- 
ftures,  as  in  Jamaica. 

Thofe  foils  therefore  which  are  fubjeft  to  the  grub, 
and  mull  be  fertilized  by  common  dung,  which  is  a 
proper  neft  for  the  mother-beetle  to  depofite  its  eggs, 
mult  be  well  impregnated  with  the  brime  of  diffolved 
fait,  after  the  dung  is  firft  cut  up  ;  two  large  hoglheads 
of  fait  will  make  brine  enough  for  a  dung-pen  of  50  feet 
fquare. 

This  cure  for  the  grub  is  a  late  difcovery;  and  which 
has  been  attended  with  fuccefs,  fo  far  as  the  experi¬ 
ment  is  made.  But  though  it  proves  effectual  to  de- 
ftroy  that  pernicious  infe&  in  plant- canes,  it  probably 
will  not  be  fufticient  to  fave  rattoons,  without  a  new 
application  of  fait  in  powder  5  becaufe  the  firft  brine 
muft  be  w  aftied  away  by  the  time  when  rattoons  fprir.g 

■up;  , 

The  planter  who  would  fave  his  rattoons  from  the 
grub  ought  therefore  to  cut  off  the  heads  of  his  ffools 
with  ftiaip  hoes  three  inches  belowT  the  furface  of  the 
foil,  and  then  ftrew  an  handful  of  fait  round  each  ftool, 
and  cover  it  up  to  a  level  with  fine  mould  taken  from  the 
edges. 

In  foils  where  there  is  no  grub,  and  the  planter  wifh- 
es  to  have  very  good  rattoons,  let  him,  as  foon  as  his 
canes  are  cut,  -draw  all  the  tralh  from  the  ftools  into  the 
alternate  fpaces,  if  planted  in  that  manner  j  or  into  the 
furrow's,  if  his  land  be  round-ridged  ;  and  then  cut  off 
the  head  of  his  ftools  with  fliarp  hoes,  as  above  direfted. 
Experience  has  Ihowm  the  advantage  of  this  praftice, 
and  reafon  demonftrates  the  great  benefit  of  the  rattoon- 
fprouts  riling  from  three  inches  below  the  furface,  in- 
ftead  of  fuperficial  Ihoots  w'hich  come  to  nothing,  and 
only  ftarve  the  ftrong  fprouts.  Befides,  the  ftubs  which 
are  left  upon  the  ftools  after  the  canes  are  cut,  canker, 
and  rot  the  ftools ;  which  is  one  reafon  why  good  rat¬ 
toons  are  uncommon  in  foils  long  cultivated.  Yet  it  is 
the  opinion  of  fome,  that  by  hoe-ploughing  and  even 
dunging  rattoons,  the  produce  might  be  as  good  plant- 
canes,  w’hich  w’ould  fave  the  labour  of  holing  and  plant¬ 
ing  fo  often  as  planters  commonly  do. 

Fallowing  is  of  incredible  advantage  to  every  foil,  not 
only  by  being  divided  into  the  minuteft  parts,  but  alfo 
by  imbibing  thofe  vegetative  powers  with  which  the  air 
is  impregnated  by  the  bountiful  hand  of  Providence, 
whenever  rain  falls.  What  thofe  powers  are  has  been 
explained  under  the  articles  Agriculture  and  Plant  > 
and  experience  evinces,  that  the  tender  vegetables  of  the 
earth  are  invigorated  more  by  the  fmalleft  fluuver  of 
rain,  than  by  all  the  water  which  human  art  can  beftowr. 

Let  it  therefore  be  a  conftant  maxim  of  the  planter,  ne¬ 
ver  to  plant  his  ground  until  the  foil  is  well  mellow'ed 
by  fallowing,  even  though  he  bellows  upon  it  a  due  pro¬ 
portion  of  dung  :  we  fay  a  due  proportion  ;  for  too  much 
will  force  up  rank  canes,  which  never  yield  good  fugar 5 
and  though  fome  advantage  may  be  reaped  from  the  rat¬ 
toons, 


{c)  This  pernicious  in  feci  is  moft  apt  to  engender  in  dung  made  from  mill- tralh,  which  therefore  never  ought  to 
be  put  into  dung-compoft  or  ftill-ponds ;  but  after  being  burnt,  the  allies  will  be  as  good  as  any  other  kind.  Round- 
ridging,  with  manure  ^f  unwet  allies,  fea-fand,  or  lime,  or  dry  marie,  kills  the  grub. 
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Ranter-  toons,  yet  It  will  be  found  by  experience  not  to  com- 
frip-  penfate  the  lofs  by  the  plants.  In  (tony  or  fteep  foils, 
where  the  plough  cannot  be  ufed,  or  where  a  fufficient 
ftrength  of  cattle  cannot  be  fupported  for  that  purpofe, 
hand-labour  or  hoe-ploughing  mull  be  fubftituted  :  but 
even  in  that  cafe,  much  labour  may  be  faved  by  fpread- 
ing  the  dung  according  to  the  Englilh  hufbandry,  and 
digging  it  into  the  foil.  To  evince  this  truth ,.  let  any 
planter  compute  his  negroes  labour  of  diftributing  dung 
by  bafkets,  and  by  fpreading  it  with  dung-forks ;  and 
then  judge  for  himfelf  by  one  fingle  experiment  which  is 
the  moft  profitable. 

But  if  fome  planters  are  fo  devoted  to  the  old  cuftom 
of  diftributing  dung  by  bafkets  inftead  of  wheel-barrows 
in  level  ground,  or  hand-barrows  in  uneven  land,  by 
which  three  times  the  labour  may  be  accomplifhed  in 
the  fame  time  and  by  the  fame  hands  5  let  them  at  leaf! 
fave  much  of  their  hand-labour,  by  the  following  me¬ 
thod  of  laying  out  dung,  before  the  diftribution  by 
bafkets. 

In  holing  a  piece  of  land,  let  a  fpace  be  left  after  80 
holes  from  the  firfl  interval,  and  then  the  like  fpace  af¬ 
ter  80  holes  throughout  the  whole  plat,  which  fpaces 
mu  ft  run  exaflly  parallel  to  the  intervals  on  the  right 
and  left  of  the  holes.  Into  thefe  fpaces  the  dung  may 
be  carted,  even  before  it  be  rotten  (d),  at  the  moft  lei- 
fure  times,  and  covered  with  mould  or  cane-trafh,  to  pre¬ 
vent  exhalation  }  and  in  fuch  quantity  as  will  fuffice  on¬ 
ly  to  dung  a  row  of  40  holes,  from  the  point  oppofite  to 
each  fide  of  it.  In  the  intervals  at  each  fide  of  the  cane- 
piece,  which  are  parallel  to  thofe  fpaces,  there  muft  be 
dung  enough  carted  to  manure  a  row  of  40  holes,  and 
covered  in  like  manner. 

By  thus  placing  the  dung  or  gut-mould,  it  is  evident 
at  the  firfl  fight,  that  the  farthefl  diflance  cannot  be 
above  40  holes  in  diftributing  the  dung  :  and  in  cafe.it 
be  not  fufficiently  rotten  for  prefent  ufe,  it  may  be  dif- 
tributed  even  in  dry  weather,  and  covered  by  the  bank ; 
which  will  both  prevent  its  fpirit  from  exhalation,  and 
occafion  it  to  rot  fooner,  which  is  no  fmall  advantage. 
Moreover,  by  being  thus  laid  out  at  the  moft  leifure 
times,  and  covered  with  the  banks,  the  dung  will  be 
more  intimately  mixed  with  the  foil,  and  therefore  con¬ 
tinue  to  nourifh  the  plant  for  a  longer  time  than  if  laid 
as  ufual  at  the  bottom  of  the  holes.  A  farther  advan¬ 
tage  of  thus  diftributing  the  dung,  and  covering  it,  re- 
fults  from  the  more  expeditious  planting  the  land  after 
a  fhort  or  fudden  fhower  :  for  the  labour  of  covering  the 
dung,  and  uncovering  it  when  the  land  is  planted,  how¬ 
ever  it  may  appear  in  fpeculation,  is  in  pra&ice  a  trifle  ; 
and  befides  all  the  other  advantages  arifing  by  the  diftri- 
bution  of  dung  from  the  fpaces  above  deferibed,  this  is 
not  the  leaft,  that  not  a  bank  is  trodden  under  foot. 
But  it  is  evident,  that  by  diftributing  the  dung  with 
bafkets  in  the  prefent  method,  the  foil  is  much  trampled 
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under  foot ;  and  by  that  means,  the  very  end  of  hbe- 
ploughing,  or  loofening  the  foil,  is  much  defeated.  In 
like  manner,  by  the  prefent  method  of  hoe-ploughing, 
the  fame  ill  effefl  is  produced  \  for  as  the  negroes  hoe- 
plough  or  dig  the  foil  direflly  forward,  fo  they  muft 
neceflarily  tread  the  ground  as  fall  as  they  dig  it : 
wrhereas  by  putting  the  labourers  to  dig  fidewife,  no 
one  puts  a  foot  upon  the  foil  after  it  is  dug ;  and  by  lin¬ 
ing  the  land  before  it  is  hoe-ploughed,  each  negro  may 
have  an  equal  fhare  to  dig.  The  only  difficulty  of  hoe- 
ploughing  fidewife  is  in  firft  fetting  the  negroes  to  that 
work  *,  but  it  may  be  done  without  lofs  of  time  when 
working  in  a  contiguous  field.  Whether  hoe- ploughing 
before  or  after  the  land  be  holed  for  canes  is  moft  eli¬ 
gible,  experience  muft  determine  \  but  certainly  both 
operations  will  be  moft  effeflual  :  and  therefore  it  will 
be  advifable  (e),  firft  to  plough  the  foil  where  the  land 
will  admit  the  plough  •,  and  where  it  will  not,  to  hoe- 
plough  it  with  or  without  dung,  as  requifite  -7  then  let 
it  lie  fallow  till  perfe£lly  mellowed  *,  then  hole  and  plant 
it ;  and  inftead  of  weeding  in  the  ufual  manner,  let  the 
weeds  in  all  the  fpaces  be  dug  into  the  foil  :  but  as  this 
is  not  to  be  done  fo  well  with  the  hoe,  it  is  fubmitted  to 
future  experience,  whether  the  dexterous  ufe  of  fpades, 
as  in  England,  will  not  anfwer  the  purpofe  much  bet¬ 
ter,  and  wTith  equal  difpatch.  But  whatever  method  is 
preferred,  moft  certain  it  is,  that  by  loofening  the  foil 
in  all  the  fpaces  between  the  young  canes  after  being 
come  up,  their  fibres  will  more  eafily  expand  on  every 
fide,  and  acquire  more  nutrition  to  invigorate  their 
growth.  But  where  the  planter  grudges  this  labour,  by 
thinking  it  needlefs  in  a  rich  loofe  foil,  he  may  difpatch 
more  weeding-work  by  the  Dutch  hoe  than  by  any 
other  7  which  being  fattened  upon  the  end  of  a  ftick,  is 
puftied  forward  under  the  roots  of  the  fmall  weeds,  in 
fuch  a  manner  as  to  cut  them  up  a  little  belowT  the  fur- 
face  of  the  foil,  and  will  do  more  execution  at  one  (hove 
than  can  be  dane  at  three  ftrokes  of  the  common  hoe  : 
but  there  is  yet  another  practice  of  the  horfe-hoe  plough, 
whereby  all  weeds  growing  in  rows  between  beans  and 
peafe,  are  extirpated  with  incredible  eafe  and  expedi¬ 
tion.  It  is  a  very  fimple  machine,  drawn  by  one  or  two 
horfes,  confifting  of  a  pair  of  low  wheels  turning  upon 
a  common  axis ;  from  whence  two  fquare  irons  are  let 
down  at  equal  diftances,  and  triangular  hoes  made  at 
the  ends,  the  points  of  the  triangles  being  placed  for¬ 
ward,  and  fo  fixed  as  to  cut  all  weeds  an  inch  below7  the 
furface,  in  the  fame  manner  as  the  Dutch  garden-hoe 
above-mentioned.  By  this  machine  a  man  and  a  boy, 
with  two  horfes  or  mules,  will  clear  perfeflly  all  the 
fpaces  of  a  field  of  ten  acres  in  two  days,  and  may  be  of 
admirable  ufe  in  all  loofe  and  dry  foils  in  the  fugar- 
iflands:  for  wrhile  twTo  horfes  or  mules  draw7  in  the  fpace 
before  each  other,  the  wheels  pafs  on  the  outfide  of  each 
row  of  canes,  without  doing  the  leaft  injury,  while  the 
4  I  plough- 
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(d)  In  order  to  make  dung  rot  the  fooner,  much  labour  is  bellowed  in  digging  and  turning  it  over  by 
hoes  :  but  two-thirds  of  that  labour  may  be  faved  by  the  ufe  of  hay-knives  ;  fix  of  which,  ufed  dexteroufly,  will 
cut  up  a  pen  in  lefs  time  than  60  negroes  can  do  by  hoes  :  but  hay-knives  cannot  be  ufed  where  gritty  mould  is 
employed  in  pens. 

(e)  Deep  and  loofe  foils  may  be  ploughed  with  a  fmall  ftrength  of  cattle  or  mules:  but  ftifflands  in  hot  cli¬ 
mates  require  more  ftrength  of  cattle  than  can  be  maintained  in  the  fmall  paftures  of  the  planters  )  for  if  thofo 
llrong  foils  are  either  too  wet  or  too  dry  (.as  is  generally  the  cafe),  ploughing  is  unpraflicable. 


Planter- 
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Planter-  plough-holder  attends  to  his  bufinefs.  In  ftiff  foils  which 
require  draining,  neither  the  horfe-hoe  plough  nor  the 
Dutch  hoe  can  be  proper ;  or  any  other  i  nit  rumen  t  fo 
effectual  as  the  fpade  ufed  in  the  manner  above  hinted, 
where  the  ftaple  is  deep. 

But  where  the  ftaple  of  land  is  fnallow,  care  muff  be 
taken  not  to  dig  much  below  it,  according  to  the  uni- 
verfal  opinion  of  all  the  beff  writers,  fupported  by  the 
experience  of  ioo  years.  Yet  feme  good  planters  are 
fallen  into  the  contrary  practice,  and  dig  up  ftiff  clay  far 
below  the  ffaple.  This,  Mr  Martin  fays,  was  done  in 
his  own  lands,  during  his  abfence,  by  injudicioufly 
ploughing  below  the  ffaple  \  and  fo  injured  the  foil,  that 
all  the  arts  of  culture  for  many  years  hardly  retrieved  its 
former  fertility.  Indeed,  where  the  ffaple  is  lhaiJow, 
upon  a  fat  clay,  the  turning  up  a  little  of  it  at  a  time, 
from  the  bottom  of  the  cane-holes,  and  mixing  it  with 
rich  hot  dung,  made  of  marie,  or  fandy  mould,  which 
may  take  off  its  cohefive  quality,  will  in  due  time,  and 
by  long  fallow,  convert  it  into  good  foil :  but  if  ffiff  clay 
be  turned  up,  without  any  fuch  mixture,  in  large  quan¬ 
tities,  it  will  infallibly  disappoint  the  operator’s  hopes  : 
for  though  folid  clay  will  moulder,  by  expofure,  to  a 
feeming  fine  earth,  yet  it  will  return  to  its  primitive  ftate 
very  feon  after  being  wet,  and  covered  from  the  external 
air,  if  not  divided,  as  above  fuggeffed. 

After  all,  the  common  horfe-hocing  plough  drawrn  by 
twro  mules  in  a  line  before  each  other,  or  the  hand-hoe 
in  common  ufe,  will  anfwer  the  purpofe  very  well,  where 
the  lands  are  planted  in  Mr  Tull’s  method  }  that  is,  where 
the  fpaces  are  equal  to  the  land  planted,  in  the  following 
manner. 

Suppofe  fix  feet  planted  in  twro  rows  of  canes,  and  fix 
feet  of  land  left  as  a  fpace  unplanted  j  and  fo  a  wyhole 
piece  of  land,  planted  in  alternate  double  rows  (f),  wTith 
equal  fpaces,  may  be  hoe-ploughed  with  eafe,  as  before 
hinted  }  and  that  at  any  time  during  the  growth  of  canes, 
when  it  is  moft  convenient  to  the  planter,  wThich  is  a 
confiderable  advantage  •,  and  yet  it  is  the  leaft  of  all  at¬ 
tending  this  method  of  culture  :  for,  by  leaving  thefe 
fpaces,  the  canes  will  have  both  more  air  and  fun :  by 
hoe-plougliing  them,  the  roots  of  each  double  rowr  wTill 
have  large  room  for  expanfion,  and  confequently,  by 
gaining  more  nutriment,  will  grow  more  luxuriantly  : 
by  thefe  fpaces  the  canes  may  be  cleaned  from  the  blaft 
with  much  more  eafe  and  convenience  :  and  will  ferve 
as  proper  beds  to  plant  great  corn,  without  the  leaf!  in¬ 
jury  to  the  canes  \  as  wrell  as  to  contain  the  trafh  taken 
off  the  land,  where,  by  rotting,  and  being  hoe-ploughed 
into  the  foil,  it  will  wonderfully  enrich  it,  and  will  fit 
it  to  be  planted  immediately  after  the  canes  in  the  neigh¬ 
bouring  double  row’s  are  cut  down.  Befides  all  thefe 
admirable  advantages  of  planting  the  land  in  alternate 
double  rows  with  equal  fpaces,  the  canes,  when  at  full 
age,  may  be  eafily  ff ripped  of  their  trafh,  and  by  that 
means  the  juice  rendered  fo  mature  as  to  yield  double 
the  produce,  and  much  better  fugars  than  unffripped 
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canes.  This  method  of  culture  may  be  recommended 
for  all  kinds  of  foil  :  for  as  by  this  practice  the  rank 
luxuriant  canes  will  be  more  matured,  fo  the  poor  foils 
will  be  rendered  more  fruitful }  and  as  the  roots  of  the 
canes  which  expand  into  thefe  fpaces  will  be  kept  moiff 
by  being  covered  with  rotten  trafh,  fo  they  muff  bear 
dry  weather  much  longer  in  the  burning  foils.  In  thofe 
low  lands  wrhich  require  draining  by  furrows,  the  alter¬ 
nate  double  rows  and  fpaces  muff  be  made  crofs  the 
ridges •,  by  which  means  thofe  fpaces,  being  hoe-plough¬ 
ed  from  the  centre  to  the  fides,  will  be  always  preferved 
in  a  proper  ffate  of  roundnefs.  By  this  method  of  plant¬ 
ing,  the  canes  may  be  fo  well  ripened  as  to  yield  double 
the  quantity  of  fugar  of  canes  planted  in  the  clofe  man¬ 
ner  ;  which  faves  half  the  labour  of  cartage,  half  the 
time  of  grinding  and  boiling,  and  half  the  fuel,  befides 
yielding  finer  fugar. 

Yet,  how  well  foever  the  method  of  planting  in  (ingle 
or  double  alternate  rows  has  fucceeded  in  the  loofe  and 
ftiff  foils,  experience  has  fhowm  that  it  is  a  wuong  prac¬ 
tice  in  ffiff  lands  that  are  throwm  into  round  or  flat 
ridges :  for  thefe  being  moft  apt  to  crack,  the  fun-beam^ 
penetrate  foon  to  the  cane-roots,  flop  their  growth,  and 
have  an  ill  influence  upon  the  fugar.  It  is  therefore  ad- 
vifable  to  plant  fuch  lands  full,  but  in  large  holes,  of  4 
feet,  by  5  feet  towards  the  banks  :  after  the  plant-canes 
are  cut,  to  dig  out  one,  and  leave  two  rows  Handing, 
hoe- ploughing  the  fpaces  after  turning  all  the  trafh  into 
furrows  till  almoft  rotten  :  for  if  the  trafn  is  drawn  up¬ 
on  the  hoe-ploughed  fpaces,  they  will  hardly  ever  moul¬ 
der,  at  ieaft  not  till  the  trafh  is  quite  rotten.  This  is 
an  infallible  proof  from  experience  of  how’  little  advan¬ 
tage  trafh  is  to  the  foil,  unlefs  it  be  in  great  droughts, 
to  keep  out  the  intenfe  fun- beams  :  for,  in  all  other  re- 
fpe&s,  it  prevents  that  joint  operation  of  the  fun  and  air 
in  mouldering  and  fructifying  the  foil,  as  has  been  pro¬ 
ved  by  repeated  experiments. 

But  in  flat  ftiff  foils  that  are  properly  drained  by 
round-ridging,  no  culture  prevents  cracking  fo  effectually 
as  hoe- ploughing  into  them  a  qantity  of  loofe  marie,  of 
which  that  of  a  chocolate  or  of  a  yellow  colour  is  beff  • 
and  it  will  be  ftill  much  better,  by  lying  upon  the  land, 
in  fmall  heaps,  or  in  cane-holes,  for  fome  time,  to  im¬ 
bibe  the  vegetative  powers  of  the  air  before  it  is  inti¬ 
mately  mixed  with  the  foil. 

As  to  the  manner  of  planting  canes,  the  general  prac¬ 
tice  of  allowing  four  feet  by  five  to  an  hole,  and  two 
frefh  (g)  plants,  is  found  by  common  experience  to  be 
right  and  good  in  alternate  rows.  But  the  following 
precautions  are  neceffary  to  be  obferved.  Firft,  let  all 
the  cane-rows  run  eaft  and  weft,  that  the  trade-wind 
may  pafs  freely  through  them j  becaufe  air  and  funfhine 
are  as  conducive  to  the  growth  and  maturation  offngar- 
canes  as  of  any  other  vegetable.  Secondly,  let  not  any 
acceflion  of  mould  be  drawn  into  hills  round  the  young 
canes,  except  where  wrater  ftagnates  (h)  \  becaufe  the 
fibres  wThich  run  horizontally,  and  near  the  furface,  are 
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(f)  In  ffiff  lands,  the  fingle  alternate  rows  of  four  feet  diftance,  as  preventive  of  much  labour  in  weeding,  arc 
found  beff  ;  and  alfo  yield  more  fugar  by  the  acre  \  and  are  lefs  apt  to  be  affedfed  by  drought. 

(g)  It  is  an  odd  fancy  that  ftale  plants  grow’  beff,  wrhen  both  reafon  and  experience  vouch  that  the  moft  fuccu- 
lent  plants  are  beff  :  one  good  plant  in  the  centre  of  a  large  hole  is  fufficient  when  the  land  is  full  holed. 

(h)  The  ff  agnation  of  water  in  pools  (ufual  in  ftiff  level  lands)  is  the  moft  injurious  circumftance  attending  it ; 

for 
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Planter-  much  broken  and  fpoiled  by  that  pra&ice.  Thirdly,  let 
flllP*  the  fugar-canes  be  cut  at  their  full  maturity  :  which,  in 
*  v  a  dry  loofe  foil,  is  generally  at  the  end  of  14  or  15 
months  after  being  planted  ;  but  in  cold  clay  Toils,  not 
till  16  or  17  months/  Fourthly,  as  the  cane-rows  run 
eaft  and  weft  in  as  proper  a  direction  as  poflible  for  cart¬ 
age  to  the  fugar  work,  fo  canes  muft  be  cut  the  con¬ 
trary  way  if  the  planter  expedls  any  great  produce  from 
his  rattoons  :  for  by  beginning  to  cut  canes  at  the  part 
of  his  field  moft  remote  from  the  works,  the  carts  can¬ 
not  often  pafs  over  the  fame  tra£t,  and  confequently  the 
cane-ftools  cannot  be  injured,  more  efpecially  if  he  takes 
due  care  to  cut  the  canes  very  clofe  to  their  roots  ;  for, 
by  leaving  a  long  ftub  (which  muft  perifh)  the  cane- 
ftools  are  much  injured.  It  may  be  objected  to  the  prac¬ 
tice  of  cutting  canes  tranfverfely  to  the  rows,  that 
the  negroes  labour  will  not  be  fo  equally  divided  :  but 
let  every  man  confider  both  fidcs  of  the  queftion,  and 
be  determined  by  his  own  experience  ;  and  then  he  will 
be  convinced,  that  it  matters  very  little  which  way  he 
cuts  ftraight  {landing  canes ;  but  in  cafes  where  the  fu¬ 
gar-canes  lean,  or  are  lodged  by  preceding  high  winds, 
it  is  a  point  of  great  importance  to  place  the  labourers 
fo  as  to  cut  the  canes  firft  at  the  roots,  and  then,  draw¬ 
ing  them,  cut  off  the  tops  :  for  thus  by  two  ftrokes 
each  cane  will  be  cut  ;  and  twice  the  quantity  cut  in  the 
fame  time,  and  by  the  fame  hands,  more  than  by  cutting 
in  any  other  dire&ion.  In  round-ridged  land,  it  is  pro¬ 
per  to  cut  canes  in  the  fame  diredlion  of  the  ridges, 
throwing  the  tops  and  trafh  into  the  furrows  to  render 
the  cartage  eafy,  and  to  preferve  the  ridges  in  their 
proper  form. 

It  is  almoft  needlefs  to  fuggeft  the  expediency  of  plan¬ 
ning  the  cane-pieces  of  a  plantation  in  exa6f  fquares,  fo 
that  the  intervals  may  interfedl  at  right  angles ;  fince 
fuch  regularity  is  not  only  more  beautiful,  more  fafe  in 
cafe  of  accidental  fires,  and  a  better  difpofition  of  the 
whole  for  dividing  and  planting  one  third  or  fourth  part 
of  a  plantation  every  year,  but  alfo  much  eafier  guarded 
by  a  few  watchmen  :  for  one  of  thefe  walking  in  a  line 
from  eaft  to  weft,  and  the  other  from  north  to  fouth, 
look  through  every  avenue,  where  the  moft  fubtle  thief 
cannot  efcape  the  watchful  eye.  And  if  the  intervals 
furrounding  the  boundary  of  a  regular  plantation  be 
made  24  feet  wide,  the  proprietor  will  receive  ample  re- 
compenfe  for  fo  much  land,  by  the  fecurity  of  his  canes 
from  fires  kindled  in  the  neighbourhood,  and  by  plant¬ 
ing  all  that  land  in  plantain-trees,  which  may  at  once 
yield  food  and  fhade  to  the  watchmen,  who  by  that 
means  can  have  no  excufe  for  abfence  from  their  proper 
ftations.  But  as  fuel  grows  very  fcarce  in  moft  of  our 
iflands,  it  is  alfo  expedient  to  plant  a  logwood  or  flower- 
fence  in  all  the  boundaries  of  every  plantation,  which, 
being  cut  every  year,  will  furnifh  good  ftore  of  faggots. 
Logwood  makes  the  ftrongeft  and  quickeft  of  all  fences, 
and  agrees  with  every  foil :  the  cuttings  make  excellent 
oven- fuel. 

So  much  for  the  general  operations  of  planterfhip,  ac¬ 
cording  to  the  approved  diredlions  of  Mr  Martin.  For 


the  particular  cultivation  of  the  fugar-canes,  the  extrac-  Planting, 
tion  of  the  fugar,  and  the  diftillation  of  rum,  fee  the  ar-  ' 

tides  Sugar,  and  Hum. 

PLANTING,  in  Agriculture  and  Gardening ,  is  flat¬ 
ting  a  tree  or  plant,  taken  from  its  proper  place,  in  a 
new  hole  or  pit  ;  throwing  frefh  earth  over  its  root,  and 
filling  up  the  hole  to  the  level  of  the  furface  of  the 
ground. 

The  firft  thing  in  planting  is  to  prepare  the  ground 
before  the  trees  or  plants  are  taken  out  of  the  earth, 
that  they  may  remain  out  of  the  ground  as  fhort  a  time 
as  poflible  ;  and  the  next  is,  to  take  up  the  trees  or 
plants,  in  order  to  their  being  transplanted.  In  taking 
up  the  trees,  carefully  dig  away  the  earth  round  the 
roots,  fo  as  to  come  at  their  feveral  parts  to  cut  them 
off ;  for  if  they  are  torn  out  of  the  ground  without  care, 
the  roots  will  be  broken  and  bruifed,  to  the  great  injury 
of  the  trees.  When  you  have  taken  them  up,  the  next 
thing  is  to  prepare  them  for  planting  by  pruning  the 
roots  and  heads.  And  firft,  as  to  the  roots  ;  all  the 
fmall  fibres  are  to  be  cut  off,  as  near  to  the  place  from 
whence  they  are  produced  as  may  be,  except  they  are 
to  be  replanted  immediately  after  they  are  taken  up. 

Then  prune  off  all  the  bruifed  or  broken  roots,  all  fuch 
as  are  irregular  and  crofs  each  other,  and  all  downright 
roots,  efpecially  in  fruit-trees  :  fhorten  the  larger  roots 
in  proportion  to  the  age,  the  ftrength,  and  nature  of 
the  tree  ;  obferving  that  the  walnut,  mulberry,  and 
fome  other  tender-rooted  kinds  fhould  not  be  pruned  fo 
clofe  as  the  more  hardy  forts  of  fruit  and  foreft  trees  : 
in  young  fruit-trees,  fuch  as  pears,  apples,  plums,  peach¬ 
es,  &c.  that  are  one  year  old  from  the  time  of  their 
budding  or  grafting,  the  roots  may  be  left  only  about 
eight  or  nine  inches  long  ;  but  in  older  trees,  they  muft 
be  left  of  a  much  greater  length  :  but  this  is  only  to  be 
underftood  of  the  larger  roots  ;  for  the  fmall  ones  muft 
be  chiefly  cut  quite  out,  or  pruned  very  ftiort.  The 
next  thing  is  the  pruning  of  their  heads,  which  muft  be 
differently  performed  in  different  trees  ;  and  the  defign 
of  the  trees  muft  alfo  be  confidered.  Thus,  if  they  are 
defigned  for  walls  or  efpaliers,  it  is  beft  to  plant  them 
with  the  greateft  part  of  their  heads,  which  fhould  re¬ 
main  on  till  they  begin  to  (hoot  in  the  fpring,  when  they 
muft  be  cut  down  to  five  or  fix  eyes,  at  the  fame  time 
taking  care  not  to  difturb  the  roots.  But  if  the  trees 
are  defigned  for  ftandards,  you  fhould  prune  off  all  the 
fmall  branches  clofe  to  the  place  where  they  are  produ¬ 
ced,  as  alfo  the  irregular  ones  which  crofs  each  other; 
and  after  having  displaced  thefe  branches,  you  fhould 
alfo  cut  off  all  fuch  parts  of  branches  as  have  by  any  ac¬ 
cident  been  broken  or  wounded  ;  but  by  no  means  cut 
off  the  main  leading  fhoots  which  are  neceffary  to  attract 
the  fap  from  the  root,  and  thereby  promote  the  growth 
of  the  tree.  Having  thus  prepared  the  trees  for  plant- 
ting,  you. muft  now  proceed  to  place  them  in  the  earth  ; 
but  firft,  if  the  trees  have  been  long  out  of  the  ground, 
fo  that  the  fibres  of  the  roots  are  dried,  place  them  eight 
or  ten  hours  in  water,  before  they  are  planted,  with 
their  heads  ereCf,  and  the  roots  only  immerfed  therein  ; 
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for  that,  by  long  duration,  will  convert  the  fineft  mould  into  ftiff  clay.  The  proprietor  of  fuch  a  foil  muft  therefore 
grudge  no  labour  to  drain  it  well ;  and  yet  by  fuch  eafy  gradation  as  to  prevent  the  mould  from  being  walhed  away 
by  great  floods,  in  cafe  the  under  ftratum  be  a  loam. 
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Flantiug.  which  will  fwell  the  dried  veflels  of  the  roots,  and  pre- 
'  pare  them  to  imbibe  nourifhment  from  the  earth.  In 
planting  them,  great  regard  fhould  be  had  to  the  nature 
of  the  foil  :  for  if  that  be  cold  and  moift,  the  trees 
fhould  be  planted  very  fhallow  ;  and  if  it  be  a  hard  rock 
or  gravel,  it  will  be  better  to  raife  a  hill  of  earth  where 
each  tree  is  to  be  planted,  than  to  dig  into  the  rock  or 
gravel,  and  fill  it  up  with  earth,  as  is  too  often  pra&ifed, 
by  which  means  the  trees  are  planted  as  it  were  in  a  tub, 
and  have  but  little  room  to  extend  their  roots.  .  The 
next  thing  to  be  obferved  is,  to  place  the  trees  in  the 
hole  in  fuch  a  manner  that  the  roots  may  be  about  the 
fame  depth  in  the  ground  as  before  they  were  taken  up  3 
then  break  the  earth  fine  with  a  fpade,  and  fcatter  it  in¬ 
to  the  hole,  fo  that  it  may  fall  in  between  every  root, 
that  there  may  be  no  hollownefs  in  the  earth  :  then  ha- 
filled  up  the  hole,  gently  tread  down  the  earth 
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with  your  feet,  but  do  not  make  it  too  hard  3  which  is 
a  great  fault,  efpecially  if  the  ground  be  ftron g  or  wet. 
Having  thus  planted  the  trees,  they  Ihould  be  .fattened 
„  to  ttakes  driven  into  the  ground  to  prevent,  their  being 
difplaced  by  the  wind,  and  fome  mulch  laid  upon  the 
furface  of  the  ground  about  their  roots  3  as  to  fucli  as 
are  planted  againft  walls,  their  roots  fhould  be  placed 
about  five  or  fix  inches  from  the  wall,  to  which  their 
heads  fhould  by  nailed  to  prevent  their  being  blown 
up  by  the  wind.  The  feafons  for  planting  are  various, 
according  to  the  different  forts  of  trees,  or  the  foil  in 
which  they  are  planted.  For  the  trees  whofe  leaves  fall 
off  in  w  inter,  the  beft  time  is  the  beginning  of  O&o- 
ber,  provided  the  foil  be  dry  3  but  if  it  be  a  very  wet 
foil,  it  is  better  to  defer  it  till  the  latter  end  of  Febru¬ 
ary,  or  the  beginning  of  March  :  and  for  many  kinds 
of  evergreens,  the  beginning  of  April  is  by  far  the 
bett  feafon  3  though  they  may  be  fafely  removed  at 
midfummer,  provided  they  are  not  to  be  carried  very 
far;  but  fhould  always  make  choice  of  a  cloudy  wet 
feafon. 

In  the  fecond  volume  of  the  papers,  &c.  of  the  Bath 
Society  there  is  a  letter  on  planting  wrafte  grounds.  'I  he 
gentleman  who  writes  it  informs  us,  that  in  the  county 
of  Norfolk,  where  he  refides,  there  w'ere  about  60  or  70 
years  ago  vaft  trails  of  uncultivated  ground,  which  wrere 
then  thought  totally  barren.  44  The  weftern  parts  of  it 
(fays  he)  abounded  w7ith  fand  of  fo  light  a  texture,  that 
they  were  carried  about  by  every  wind  3  and  in  many 
places  the  fands  wrere  fo  loofe  that  no  grafs  could  grow 
upon  them.  Art  and  induttry,  however,  have  now  fo 
altered  the  face  of  this  once  Arabian  defert,  that  it  w7ears 
a  very  different  appearance.  Mott  of  thefe  trails  are  ei¬ 
ther  planted  or  rendered  very  good  corn-land  and  flieep- 
walks. 

44  About  30  years  fince,  the  fides  of  many  of  our  little 
fand -hills  w7ere  fown  with  the  feeds  of  French  furze,  and 
when  a  w^et  feafon  followed,  they  fucceeded  very  well, 
and  grew  fo  faft,  that  once  in  three  or  four  years  they 
are  cut  for  fuel,  and  fell  at  a  good  price  at  Thetford, 
Brandon,  Harling,  SwTaffham,  and  places  adjacent. 
This  excited  fome  public-fpirited  gentlemen,  among 
wffiom  w’as  the  late  Mr  Buxton  of  Shadwell-Lodge,  near 
Thetford,  to  attempt  the  planting  of  Scotch  and  fpruce 
firs,  and  other  hardy  foreft  trees.  At  firft  they  found 
fome  difficulty  from  the  extreme  loofenefs  of  the  fand. 
But  as  there  is  in  all  this  part  of  the  country  fine  wrhite 
5;nd  yellow  marie,  at  about  three  feet  depth  belowr  the 
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fand,  they  very  judicioufly  thought  that  incorporating  it  Planting, 
with  the  fand  in  the  holes  where  their  young  trees  were  w~y~-j 
planted,  would  infure  fuccefs  3  nor  w  ere  they  difappoint- 
ed.  The  method  fucceeded  beyond  expectation  3  the 
plantations  throve  exceedingly,  and  the  roots  foon  reach¬ 
ed  below  the  fand,  after  wffiich  they  wrere  out  of  danger. 

This  excited  them  to  further  attempts. 

44  On  the  fpots  where  they  intended  to  raife  new  plan¬ 
tations  from  feeds  and  acorns,  they  laid  on  a  thick  coat 
of  marie  and  clay,  which  after  being  rough  fpread,  and 
lying  a^winter  in  that  ftate,  wras  made  fine,  and  plough¬ 
ed  in  juft  before  planting.  By  thefe  means  the  foil  be¬ 
came 'fixed,  and  in  a  little  time  covered  with  grafs  and 
herbage  3  fo  that  there  are  now  vaft  plantations  of  firs, 
oak,  and  foreft-trees,  in  the  moft  healthy  and  vigorous 
ftate,  w  here  within  my  memory  ten  acres  of  land  wTould 
not  maintain  a  fingle  fheep  three  months. 

44  But  the  benefit  of  plantations,  whether  of  fhrubs, 
copfe,  or  trees,  is  not  confined  to  the  immediate  advan¬ 
tage,  or  even  the  future  value  of  the  wrood.  By  annual¬ 
ly  fhedding  a  great  number  of  leaves,  which  the  winds 
difperfe,  and  the  rains  wafti  into  the  foil,  it  is  confider- 
ably  improved  3  and  whenever  fuch  copfes  have  been 
ftubbed  up,  the  ground  (however  unfruitful  before  plant¬ 
ing)  has  thereby  been  fo  enriched  as  to  bear  excellent 
crops  for  many  years,  without  the  additional  help  of  ma¬ 
nure.  How  much  land-owrners  are  interefted  in  planting 
w7afte  or  barren  fpots  I  need  not  mention  3  and  nothing 
but  a  degree  of  indolence  or  ignorance  unpardonable  in 
this  enlightened  age  could  induce  them  to  negleCl  it. 

44  Nature  has  furnifhed  us  with  plants,  trees,  and 
fhrubs,  adapted  to  almoft  every  foil  and  fituation  3  and 
as  the  laws  of  vegetation  are  now  much  better  underftood 
than  formerly,  it  is  a  reproach  to  thofe  wiiofe  praClice 
does  not  keep  pace  with  their  knowledge  in  making  the 
beft  ufe  of  her  bounty.  Let  no  man  repine  and  fay  the 
land  is  barren  ;  for  thofe  fpots  which  appear  to  be  fo, 
owe  that  appearance  to  human  negligence.  Induttry 
and  art  might  foon  render  an  eighth  part  of  this  kingdom 
nearly  as  valuable  as  the  reft,  which  now  remains  in  a 
ftate  unprofitable  to  the  owners,  and  difgraceful  to  the 
community.” 

Reverfe  PLANTING ,  a  method  of  planting  in  which 
the  natural  pofition  of  the  plant  or  (hoot  is  inverted  3 
the  branches  being  fet  into  the  earth,  and  the  root  rear¬ 
ed  into  the  air.  Dr  Agricola  mentions  this  monftrous 
method  of  planting,  wffiich  he  found  to  fucceed  very 
wrell  in  moft  or  all  forts  of  fruit-trees,  timber-trees,  &c. 

Bradley  affirms,  that  he  has  feen  a  lime-tree  in  Holland 
growing  writh  its  firft  roots  in  the  air,  which  had  fhot 
out  branches  in  great  plenty,  at  the  fame  time  that  its 
firft  branches  produced  roots  and  fed  the  tree.  Mr  Fair- 
child  of  Hoxton  has  pra&ifed  the  fame  .with  us,  and 
gives  the  following  directions  for  performing  it :  Make 
choice  of  a  young  tree  of  one  ffioot,  of  alder,  elm,  wil¬ 
low,  or  any  other  tree  that  eafily  takes  root  by  laying  3 
bend  the  (hoot  gently  down  into  the  earth,  and  fo  let  it 
remain  until  it  has  taken  root.  Ihen  dig  about  the  firft 
root,  and  raife  it  gently  out  of  the  ground,  till  the  ftern 
be  nearly  upright,  and  ftake  it  up.  "I  hen  prune  the 
roots,  now  ereCted  in  the  air,  from  the  bruifes  and 
wounds  they  received  in  being  dug  up  3  and  anoint  the 
pruned  parts  with  a  compofition  of  twTo  ounces  of  tur¬ 
pentine,  four  ounces  of  tallow7,  and  four  ounces  of  bees 
wax,  melted  together,  and  applied  pretty  warm.  Af¬ 
terwards 
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Plan udes,  terwards  prune  off  all  the  buds  or  (hoots  that  are  upon 
Plafliing.  the  ftera,  and  drefs  the  wounds  with  the  fame  compofi- 
*  tion,  to  prevent  any  collateral  (hootings,  that  might 
fpoil  the  beauty  of  the  item. 

PLANUDES,  Maximus,  a  Greek  monk  of  Con- 
ftantinople,  towards  the  end  of  the  14th  century,  who 
publi(hed  a  colle&ion  of  epigrams  intitled  Anthologia  ;  a 
Greek  tranflation  of  Ovid’s  Metamorphofes  3  a  Life  of 
iEfop,  which  is  rather  a  romance  than  a  hiffory  3  and 
fome  other  works.  We  know  nothing  more  of  him, 
than  that  he  fuffeved  fome  perfecution  on  account  of  his 
attachment  to  the  Latin  church. 

PLASHING  ofH edges,  is  an  operation  thought 
by  fome  perfons  to  promote  the  growth  and  continuance 
of  old  hedges  3  but  whether  the  faCt  be  fo  or  not  will 
admit  of  fome  difpute.  See  Hedges. 

It  is  performed  in  this  manner  :  The  old  ftubs  muff  be 
cut  oft,  &c.  within  two  or  three  inches  of  the  ground  3 
and  the  beft  and  longeft  of  the  middle-fized  (hoots  muft 
be  left  to  lay  down.  Some  of  the  ftrongeft  of  thefe  muft 
alfo  be  left  to  anfwer  the  purpofe  of  ftak.es.  Thefe  are 
to  be  cut  off  to  the  height  at  which  the  hedgeds  intend¬ 
ed  to  be  left  3  and  they  are  to  (land  at  ten  feet  diftance 
one  from  another  :  when  there  are  not  proper  (hoots  for 
thefe  at  the  due  diftances,  their  places  muft  be  fupplied 
with  common  (lakes  of  dead  wood.  The  hedge  is  to  be 
firft  thinned,  by  cutting  away  all  but  thofe  (hoots  which 
are  intended  to  be  ufed  either  as  (lakes,  or  the  othe* 
work  of  the  plafhing  :  the  ditch  is  to  be  cleaned  out 
with  the  fpade  3  and  it  muft  be  now  dug  as  at  firft,  with 
(loping  (ides  each  way  3  and  when  there  is  any  cavity  on 
the  bank  on  which  the  hedge  growls,  or  the  earth  has 
been  -waffled  aw^ay  from  the  roots  of  the  (hrubs,  it  is  to 
be  made  good  by  facing  it,  as  they  exprefs  it,  with  the 
mould  dug  from  the  upper  part  of  the  ditch  :  all  the  reft 
of  the  earth  dug  out  of  the  ditch  is  to  be  laid  upon  the 
top  of  the  bank  :  and  the  owner  (hould  look  carefully 
into  it  that  this  be  done  3  for  the  workmen,  to  (pare 
themfelves  trouble,  are  apt  to  throw  as  much  as  they 
can  upon  the  face  of  the  bank  3  which  being  by  this 
means  overloaded,  is  foon  walhed  off  into  the  ditch 
again,  and  a  very  great  part  of  the  work  undone  3 
whereas  what  is  laid  on  the  top  of  the  bank  always  re¬ 
mains  there,  and  makes  a  good  fence  of  an  indifferent 
hedge. 

In  the  plaftiing  the  quick,  tw7o  extremes  are  to  be 
avoided  3  thefe  are,  the  laying  it  too  low,  and  the  lay¬ 
ing  it  too  thick.  The  latter  makes  the  fap  run  all  into 
the  (hoots,  and  leaves  the  pla(hes  without  fufficient  nou- 
riihment  3  which,  with  the  thicknefs  of  the  hedge,  fi¬ 
nally  kills  them.  The  other  extreme  of  laying  them  too 
high,  is  equally  to  be  avoided  3  for  this  carries  up  all 
the  nourifhment  into  the  plafhes,  and  fo  makes  the  (hoots 
finall  and  weak  at  the  bottom,  and  cdnfequently  the 
hedge  thin.  This  is  a  common  error  in  the  north  of 
England.  The  beft  hedges  made  anywrhere  in  England 
are  thofe  in  Hertfordfhire  ;  for  they  are  plaftied  in  a 
middle  way  between  the  two  extremes,  and  the  cattle 
are  by  that  prevented  both  from  cropping  the  young 
(hoots,  and  from  going  through  3  and  a  new  and  vigo¬ 
rous  hedge  foon  forms  itfelf. 

When  the  (hoot  is  bent  dowm  that  is  intended  to  be 
plaihed,  it  muft  be  cut  half  way  through  with  the  bill  : 
the.  cut  muft  be  given  (loping,  fomewhat  downwards, 


and  then  it  is  to  be  wound  about  the  (lakes,  and  after 
this  its  fuperfluous  branches  are  to  be  cut  off  as  they 
(land  out  at  the  fides  of  the  hedge.  If  for  the  firft  year 
or  two,  the  field  where  a  new  hedge  is  made  can  be 
ploughed,  it  will  thrive  the  better  for  it  3  but  if  the  ftubs 
are  very  old,  it  is  beft  to  cut  them  quite  down,  and  to 
fecure  them  with  good  dead  hedges  on  both  (ides,  till 
the  (hoots  are  grown  up  from  them  ftrong  enough  to 
plafh  3  and  wherever  void  fpaces  are  feen,  new  fets  are 
to  be  planted  to  fill  them  up.  A  new  hedge  raifed  from 
fets  in  the  common  way,  generally  requires  plalhing  in 
about  eight  or  nine  years  after. 

PLASSEY,  is  a  grove  near  the  city  of  Muxadab  in 
India,  famous  for  a  battle  fought  between  the  Englifh 
under  Lord  Clive,  and  the  native  Hindoos  under  the 
nabob  Surajah  Dowlah.  The  Britifli  army  confided  of 
about  3200  men,  of  whom  the  Europeans  did  not  ex¬ 
ceed  900  3  while  that  of  the  nabob  confided  of  50,000 
foot,  and  18,000  horfe.  Notwithftanding  this  great 
difproportion,  however,  Lord  Clive  effectually  routed 
the  nabob  and  his  forces,  with  the  lofs  of  three  Euro¬ 
peans  and  26  Seapoys  killed,  and  five  Europeans  and  40 
Seapoys  wounded.  The  nabob’s  lofs  was  eftimated  at 
about  200  men,  befides  oxen  and  elephants.  See 
Clive. 

PLASTER,  or  Emplaster,  in  Pharmacy ,  an  ex¬ 
ternal  application  of  a  harder  confidence  than  an  oint¬ 
ment  3  to  be  fpread,  according  to  the  different  circum- 
ftances  of  the  wound,  place,  or  patient,  either  upon  li¬ 
nen  or  leather. 

Plaster,  or  Plaifter ,  in  building,  a  compofition  of 
lime,  fometimes  with  fand,  &c.  to  parget,  or  cover 
the  nudities  of  a  building.  See  Pargeting  and 
Stucco. 

P LASTER  of  Paris ,  a  preparation  of  feveral  fpecies  of 
gypfum  dug  near. Mount  Martre,  a  village  in  the  neigh¬ 
bourhood  of  Paris  3  whence  the  name.  See  Alabas¬ 
ter,  Gypsum,  and  Sulphate  of  Lime,  under  Che¬ 
mistry. 

The  beft  fort  is  hard,  white,  (hining,  and  marbly  3 
known  by  the  name  of  plajlerflone  or  parget  of  Mount 
Martre.  It  will  neither  give  fire  with  ftecl,  nor  fer¬ 
ment  with  aquafortis  3  but  very  freely  and  readily  cal¬ 
cines  in  the  fire  into  a  fine  plafter,  the  ufe  of  which  in 
building  and  calling  (latues  is  well  known. 

The  method  of  reprefenting  a  face  truly  in  plafter  of 
Paris  .is  this:  The  perfon,  whofe  figure  is  defigned,  is 
laid  on  his  back,  with  any  convenient  thing  to  keep  off 
the  hair.  Into  each  lioftril  is  conveyed  a  conical  piece 
of  (lift'  paper,  open  at  both  ends,  to  allow  of  refpiration. 
Thefe  tubes  being  anointed  with  oil,  are  fupported  by 
the  hand  of  an  affiftant  3  then  the  face  is  lightly  oiled 
over,  and  the  eyes  being  kept  (hut,  alabafter  frefli  cal¬ 
cined,  and  tempered  to  a  thinnifh  confidence  with  wa¬ 
ter,  is  by  fpoonfuls  nimbly  thrown  all  over  the  face,  till 
it  lies  near  the  thicknefs  of  an  inch.  This  matter  grows 
fenfibly  hot,  and  in  about  a  quarter  of  an  hour  hardens 
into  a  kind  of  (lony  concretion  3  which  being  gently 
taken  off,  reprefents,  on  its  concave  furface,  the  minu¬ 
ted  part  of  the  original  face.  In  this  a  head  of  good, 
clay  may  be  moulded,  and  therein  the  eyes  are  to  be 
opened,  and  other  neceftary  amendments  made.  This# 
fecond  face  being  anointed  with  oil,  a  fecond  mould  oft 
calcined  alabafter  is  made,  confiding  of  two  parts  joined 
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lengthwife  along  the  ridge  of  the  nofe  \  and  herein  may 
be  calf,  with  the  fame  matter,  a  face  extremely  like  the 
original. 

If  finely  powdered  alabafter,  or  plafter  of  Paris,  be 
put  into  a  bafon  over  a  fire,  it  will,  when  hot,  affume 
the  appearance  of  a  fluid,  by  rolling  in  waves,  yielding 
to  the  touch,  {teaming,  &c.  all  which  properties  it  again 
lofes  on  the  departure  of  the  heat  5  and  being  thrown 
upon  paper,  will  not  at  all  wet  it,  but  immediately  dis¬ 
cover  itfelf  to  be  as  motionlefs  as  before  it  was  fet  over 
the  fire  ;  whereby  it  appears,  that  a  heap  of  fuch  little 
bodies,  as  are  neither  fpherical  nor  otherwife  regularly 
fhaped,  nor  fmall  enough  to  be  below  the  difcernment 
of  the  eye,  may,  without  fulion,  be  made  fluid,  barely 
by  a  fufflciently  flrong  and  various  agitation  of  the  par¬ 
ticles  which  compofe  it ;  and  moreover  lofe  its  fluidity 
immediately  upon  the  ceftation  thereof. 

Two  or  three  fpoonfuls  of  burnt  alabafler,  mixed  up 
thin  with  water,  in  a  fhort  time  coagulate,  at  the  bot¬ 
tom  of  a  veffel  full  of  water,  into  a  hard  lump,  notwith- 
ftanding  the  water  that  furrounded  it.  Artificers  ob- 
ferve,  that  the  coagulating  property  of  burnt  alabafter 
will  be  very  much  impaired  or  loft,  if  the  powder  be 
kept  too  long,  efpecially  if  in  the  open  air,  before  it  is 
made  ufe  of ;  and  wdien  it  hath  been  once  tempered  with 
water,  and  differed  to  grow  hard,  they  cannot,  by  any 
burning  or  powdering  of  it  again,  make  it  ferviceable  for 
their  purpofe  as  before. 

This  matter,  when  wrought  into  veffels,  &c.  is  ftill 
of  fo  loofe  and  fpongy  a  texture,  that  the  air  has  eafy 
paffage  through  it.  Mr  Eoyle  gives  an  account,  among 
his  experiments  with  the  air-pump,  of  his  preparing  a 
tube  of  this  plafter,  clofed  at  one  end  and  open  at  the 
other  5  and  on  applying  the  open  end  to  the  cement,  as 
is  ufually  done  with  the  receivers,  it  was  found  utterly 
impoflible  to  exhauft  all  the  air  out  of  it  \  for  frefh  air 
from  without  preffed  in  as  faft  as  the  other,  or  internal 
air,  wras  exhaufted,  *  though  the  lides  of  the  tube  were  of 
a  confiderable  thicknefs.  A  tube  of  iron  was  then  put 
on  the  engine  *,  fo  that  being  filled  with  water,  the  tube 
of  plafter  of  Paris  was  covered  with  it  \  and  on  uftng 
the  pump,  it  was  immediately  feen,  that  the  water  pad 
fed  through  into  it  as  eafily  as  the  air  had  done,  when 
that  was  the  ambient  fluid.  After  this,  trying  it  wTith 
Venice  turpentine  inftead  of  wrater,  the  thing  fucceeded 
very  well  5  and  the  tube  might  be  perfe&ly  exhaufted, 
and  would  remain  in  that  ftate  feveral  hours.  After 
this,  on  pouring  fome  hot  oil  upon  the  turpentine,  the 
cafe  was  much  altered  *,  for  the  turpentine  melting  with 
this,  that  became  a  thinner  fluid,  and  in  this  ftate  capa¬ 
ble  of  pafling  like  water  into  the  pores  of  the  plafter. 
On  taking  away  the  tube  after  this,  it  wras  remarkable 
that  the  turpentine,  which  had  pervaded  and  filled  its 
pores,  rendered  it  tranfparent,  in  the  manner  that  water 
gives  tranfparency  to  that  Angular  ftone  called  oculus 
mundi .  In  this  manner,  the  weight  of  air,  under  pro¬ 
per  management,  will  be  capable  of  making  feveral  forts 
of  glues  penetrate  plafter  of  Paris  *,  and  not  only  this, 
but  baked  earth,  wood,  and  all  other  bodies,  porous 
enough  to  admit  water  on  this  occafion. 

Plafter  of  Paris  is  ufed  as  a  manure  in  Penfylvania,  as 
we  find  mentioned  in  a  letter  from  a  gentleman  in  that 
country  inferted  in  the  5th  volume  of  the  Bath  Society 
Papers,  and  which  we  fhall  infert  here  for  the  fatisfac- 
tion  and  information  of  our  agricultural  readers.  “  The 
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beft  kind  is  imported  from  hills  in  the  vicinity  of  Paris  :  Plafter. 
it  is  brought  down  the  Seine,  and  exported  from  Havre 
de  Grace.  I  am  informed  there  are  large  beds  of  it  in 
the  bay  of  Fundy,  fome  of  which  I  have  feen  nearly  as 
good  as  that  from  France ;  neverthelefs  feveral  cargoes 
brought  from  thence  to  Philadelphia  have  been  uled 
without  effeCl.  It  is  probable  this  wras  taken  from  the 
top  of  the  ground,  and  by  the  influence  of  the  fun  and 
atmofphere  difpoiTeflcd  of  the  qualities  neceffary  for  the 
purpofes  of  vegetation.  The  lumps  compofed  of  flat 
Alining  fpecula  are  preferred  to  thofe  which  are  formed 
of  round  particles  like  fand  :  the  Ample  method  of  find¬ 
ing  out  the  quality  is  to  pulverize  fome,  and  put  it  dry 
into  an  iron  pot  ever  the  fire,  when  that  which  is  good 
will  foon  boil,  and  great  quantities  of  the  fixed  air  ef- 
cape  by  ebullition.  It  is  pulverized  by  firft  putting  it 
in  a  ftamping-mill.  The  finer  its  pulverization  the  bet¬ 
ter,  as  it  will  thereby  be  more  generally  diffufed. 

“  It  is  beft;  to  fow  it  in  a  wet  day.  The  moft  appro¬ 
ved  quantity  for  grafs  is  fix  bufhels  per  acre.  No  art  is 
required  in  fowing  it  more  than  making  the  diftribution 
as  equal  as  poftible  on  the  fward  of  grafs.  It  operates 
altogether  as  a  top  manure,  and  therefore  ftiould  not  be 
put  on  in  the  fpring  until  the  principal  frofts  are  over 
and  vegetation  hath  begun.  The  general  time  for  fow¬ 
ing  with  us  is  in  April,  May,  .Tune,  July,  Auguft,  and 
even  as  late  as  September.  Its  effeCts  w'ill  generally  ap¬ 
pear  in  10  or  15  days  }  after  which  the  growth  of  the 
grafs  will  be  fo  great  as  to  produce  a  large  burden  at  the 
end  of  fix  weeks  after  fowing. 

“  It  muft  be  fown  on  dry  land,  not  fubjeCl  to  be  over¬ 
flown.  I  have  fow»  it  on  fand,  loam,  and  clay,  and  it 
is  difficult  to  fay  on  which  it  has  beft  anfwered,  although 
the  effeCl  is  fooner  vifible  on  fand.  It  has  been  ufed  as 
a  manure  in  this  ftate  for  upwards  of  1 2  years.  Its  du¬ 
ration  may,  from  the  beft  information  I  can  colled,  be 
eftimated  from  7  to  1  2  years ;  for,  like  other  manure, 
its  continuance  very  much  depends  on  the  nature  of  the 
foil  on  which  it  is  placed. 

“  One  of  my  neighbours  fowed  fome  of  his  grafs 
ground  fix  years  ago,  another  four  years  ago  \  a  great 
part  of  my  own  farm  wTas  fown  in  May  1788.  We  re¬ 
gularly  mow  two  crops,  and  pafture  in  autumn  \  no  ap¬ 
pearance  of  failure,  the  prefent  crop  being  full  as  good 
as  any  preceding.  I  have  this  feafon  mowed  50  acres  of 
red  clover,  timothy  grafs,  wdiite  clover,  &c.  which  was 
plaftered  laft  May,  July,  and  September  :  many  who 
faw  the  grafs  eftimated  the  produce  at  two  tons  per  acre, 
but  I  calculate  the  twTo  crops  at  three  tons.  Several 
ftripes  were  left  in  the  different  fields  without  plafter  $  * 
thefe  w-ere  in  a  mealure  unproductive,  being  fcarcely 
worth  mowing.  In  April  1788,  I  covered  a  piece  of 
grafs  land  upwards  of  two  inches  thick  with  barn  ma¬ 
nure  5  in  the  fame  worn-out  field  I  fowed  plafter,  to 
contraft  it  with  the  dung.  I  mowed  the  dunged  and 
plaftered  land  twice  laft  year  and  once  this ;  in  every 
crop  the  plafter  has  produced  the  moft.  You  Will  re¬ 
member,  in  all  experiments  with  clover,  to  mix  about 
one-third  timothy  grafs  feed  \  it  is  of  great  advantage  in 
ferving  as  a  fupport  for  the  clover  ;  it  very  much  facili¬ 
tates  the  curing  of  clover,  and  wdien  cured  is  a  fuperior 
fodder.  The  plafter  operates  equally  as  well  on  the 
other  graffes  as  on  clover.  Its  effeCl  is  faid  to  be  good 
on  wheat,  if  fown  in  the  fpring  ;  but  I  cannot  fay  this 
from  experience.  On  Indian  corn  I  know  its  operation 

to 
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Platter  to  be  great ;  we  ufe  it,  at  the  rate  of  a  table  fpoonful  for 
II  a  hill,  put  in  immediately  after  dreffing. 

Plaftie.  from  fome  accurate  experiments  laft  year  made 

’  v  *  and  reported  to  our  Agricultural  Society,  it  appears 
that  nine  bulhels  of  additional  corn  per  acre  were  pro¬ 
duced  by  this  method  of  uling  plafter.” 

PLASTERING.  See  Pargetting. 

PLASTIC,  denotes  a  thing  endowed  with  a  forma¬ 
tive  power,  or  a  faculty  of  forming  or  fafhioning  a  mafs 
of  matter  after  the  likenefj  of  a  living  being.  . 

PLASTIC-Nature ,  a  certain  power  by  which,  as  an 
inftrument,  many  philofophers,  both  ancient  and  modern, 
have  fuppofed  the  great  motions  in  the  corporeal  world, 
and  the  various  proceffes  of  generation  and  corruption, 
to  be  perpetually  carried  on. 

Among  the  philofophers  of  Greece,  fuch  a  power 
was  almoft  univerfally  admitted.  It  feems,  indeed,  to 
have  been  rejeCted  only  by  the  followers  of  Democritus 
and  Epicurus,  who  talk  as  if  they  had  thought  gravity 
effential  to  matter,  and  the  fortuitous  motion  of  atoms, 
which  they  held  to  have  been  from  eternity,  the  fource 
not  only  of  all  the  regular  motions  in  the  univerfe,  but 
alfo  of  the  organisation  of  all  corporeal  fyllems,  and 
even  of fenfation  and  intelleBion ,  in  brutes  and  in  men. 
It  is  needlefs  to  fay,  that  thofe  men,  whatever  they 
might  profefs,  were  in  reality  atheifts ;  and  Democritus, 
it  is  univerfally  known,  avowed  his  atheifm. 

The  greater  part  of  the  philofophers  who  held  the 
exigence  of  a  plaftie  nature,  considered  it  not  as  an 
agent  An  the  ftriCt  fenfe  of  the  word,  but  merely  as  an  in¬ 
ftrument  in  the  hand  of  the  Deity  5  though  even  among 
them  there  were  fome  who  held  no  fuperior  power,  and 
were  of  courfe  as  grofs  atheifts  as  Democritus  himfelf. 
Such  was  Strata  of  Lampfacus.  This  man  was  origi¬ 
nally  of  the  peripatetic  fchool,  over  which  he  prefided 
many  years,  with  no  fmall  degree  qf  reputation  for 
learning  and  eloquence.  He  was  the  firft  and  chief  af- 
fertor  of  what  has  been  termed  Hylosoic  atheifm  ;  a  fy- 
ftem  which  admits  of  no  power  fuperior  to  a  certain  na¬ 
tural  or  plajlic  life ,  effential ,  ingenerab/e ,  and  incorrupti¬ 
ble,  inherent  in  matter,  but  without  fenfe  and  confciouf- 
nefs.  That  fuch  was  his  doCtrine  -we  learn  from  Cicero, 
who  makes  Velleius  the  Epicurean  fay,  “  Nec  audiendus 
Strato  qui  Phyjicus  appellatur,  qui  omnem  vim  divinam 
in  Natura  fitam  effe  cenfet,  quae  caufas  gignendi,  augen- 
*  ^D^or^di,  minuendive  habeat,  fed  careat  omni  fenfu  That 
lib.  i/capT’  Strato  in  admitting  this  plaftie  principle,  differed  wide- 
13.  ’  ly  from  Democritus,  is  apparent  from  the  following  ac¬ 

count  of  him  by  the  fame  author :  Strato  Lampfacenus 
negat  opera  deorum  fe  uti  ad  fabric  an  dum  mundum, 
qusecunque  fint  docet  omnia  effe  effeCta  natura r,  nec  ut 
ille,  qui  afperis,  et  levibus,  et  hamatis  uncinatifque  cor- 
poribus  concreta  hsec  effe  dicat,  inteijeCta  inani  j  fom- 
nia  cenfet  haec  effe  Democriti ,  non  docentis  fed  optan- 
t  Acad.  tisf.” 

g>uejl.  lib.  'Jhat  the  rough  and  fmooth,  and  hooked  and  crook- 
lV‘  ’ 3  ed,  atoms  of  Democritus,  were  indeed  dreams  and  do¬ 
tages,  is  a  pofition  which  no  man  will  controvert  5  but 
furely  Strato  was  himfelf  as  great  a  dreamer  wdien  he 
made  fenfation  and  intelligence  refult  from  a  certain  pla- 
ftic  or  fpermatic  life  in  matter,  W'hich  is  itfelf  devoid  of 
fenfe  and  confcioufnefs.  It  is,  indeed,  inconceivable,  to 
ufe  the  emphatic  language  of  Cudworth,  “  how  any 
one  in  his  fenfes  fhould  admit  fuch  a  monftrous  paradox 
as  this,  that  every  atom  of  duft  has  in  itfelf  as  .much 


wifdom  as  the  greateft  politician  and  moil  profound  phi-  Plaftie. 
lofopher,  and  yet  is  neither  confcious  nor  intelligent !” 

It  is  to  be  obferved  of  Strato  likewife,  that  though 
he  attributed  a  certain  kind  of  life  to  matter,  he  by 
no  means  allowed  of  one  common  life  as  ruling  over 
the  whole  material  univerfe.  He  fuppofed  the  fevsral 
parts  of  matter  to  haVe  fo  many  feveral  plaftie  lives  of 
their  own,  and  feems  J  to  have  attributed  fomething  to 
chance  in  the  production  and  prefervation  of  the  mun-  Mojheim, 
dane  fyftem.  _  iib.i.cap-V 

In  denying  the  exiftence  of  a  God,  perpetually  di¬ 
recting  his  plaftie  principle,  and  in  fuppofing  as  many 
of  thefe  principles  as  there  are  atoms  of  matter,  Strato 
deviated  far  from  the  doCtrine  of  Ariftotle.  The  great 
founder  of  the  peripatetic  fchool,  as  well  as  his  apoftate 
difciple,  taught  that  mundane  things  are  not  effeCted  by 
fortuitous  mechanifm,  but  by  fuch  a  nature  as  aCts  regu¬ 
larly  and.  artificially  for  ends ;  yet  he  never  confiders  this 
nature  as  the  higheft  principle,  or  fupreme  Numen ,  but 
as  fubordinate  to  a  perftCt  mind  or  intellect  j  and  he 
exprefsly  affirms,  that  “  mind,  together  with  nature , 
formed  or  fafhioned  this  univerfe.”  He  evidently  con¬ 
fiders  mind  as  the  principal  and  intelligent  agent,  and 
nature  as  the  fubfervient  and  executive  inftrument.  In¬ 
deed,  we  are  ftrongly  inclined  to  adopt  the  opinion  of 
the  learned  Mofheim,  wrho  thinks  that  by  nature  Ari¬ 
ftotle  meant  nothing  more  than  that  \ pv^r-t,  or 

animal  heat ,  to  which  he  attributes  immortality,  and  of 
which  he  exprefsly  fays  §  that  all  things  are  full.  Be  §  Gene- 

this  as  it  may,  he  always  joins  God  and  nature  toge-  lib* 

ther,  and  affirms  that  they  do  nothing  in  vain.  The  can.  t  tr 
fame  doCtrine  wras  taught  before  him  by  Plato,  who  af¬ 
firms  that  “  nature,  together  with  reafon,  and  accord¬ 
ing  to  it,  orders  all  things.”  It  mult  not,  however,  be 
concealed,  that  Plato  feems  to  have  attributed  intelli¬ 
gence  to  the  principle  by  which  he  fuppofed  the  world 
to  be  animated  •,  for  Chalcidius,  commenting  on  the  - 
Timaeus  £,  thus  expreffes  himfelf:  “  Hsec  eft  ilia  rationa-  f  Se<ft.  53. 
bills  anima  mundi,  quae  gemina  juxta  meliorem  naturam 
veneratione  tutelam  praebet  inferioribus,  divinis  difpofi- 
tionibus  obfequens,  providentiam  nativis  impertiens,  Deter- 
norum  fimilitudine  propter  cognationem  beata.” — Apu- 
leius  too,  tells  us  ||,  “  Illam  coeleftem  animam,  fontem  H  p°S~ 
animarum  omnium,  optimam  virtutem  effe  genetricem,  lat°~ 
fubferviri  etiam  Fabricatori  Deo,  et  praefto  effe  ad  omnia 
inventa  ejus.”  Plato  pronunciat. 

The  doCtrine  of  Plato  has  been  adopted  by  many 
moderns  of  great  eminence  both  for  genius  and  for  learn¬ 
ing.  The  celebrated  Berkeley  biihop  of  Cloyne,  after 
giving  the  view  of  Plato’s  anima  mundi ,  which  the  rea¬ 
der  will  find  in  our  article  Motion,  N°  10,  thus  recom¬ 
mends  the  ftudy  of  his  philofophy  *  :  “  If  that  philolo-  *  Siris,  N° 
pher  himfelf  was  notread  only,  but  ftudi  ed  alfo  with  338. 
care,  and  made  his  own  interpreter,  I  believe  the  pre¬ 
judice  that  now  lies  againft  him  would  foon  wear  off 
or  be  even  converted  into  high  efteem,  for  thofe  exalt¬ 
ed  notions,  and  fine  hints,  that  fparkle  and  ftiine 
throughout  his  writings ;  which  feem  to  contain  not  on¬ 
ly  the  moft  valuable  learning  of  Athens  and  Greece,  but 
alfo  a  treafure  of  the  moft  remote  traditions  and  early 
fcience  of  the  eaft.”  Cudworth,  and  the  learned  author 
of  Ancient  Metaphyfcs ,  are  likewife  ftrenuous  advocates 
for  the  Ariftotelian  doCtrine  of  a  plaftie  nature  diffufed 
through  the  material  world  •,  (fee  Metaphysics,  N°* 

200,  201,  202.)  :  and  a  notion  very  fimilar  has  lately 

occurred 
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'PlaTtic. 


f  An  Ejfiiy 
on  theponv- 
ers  and  me * 
chanifm  of 
nature . 


occurred  to  a  miter  who  does  not  appear  to  have  bor¬ 
rowed  it  either  from  the  Lyceum  or  the  Academy . 

This  writer  is  Mr  Young,  of  whofe  fubfance, 

and  its  agency  in  moving  bodies,  fome  account  has  been 
riven  elfe where,  (fee  Motion).  As  a  mere  unconfci- 
ous  agent,  immaterial,  and,  as  he  expreffes  himfelf,  im- 
mentaL  it  bears  a  ftriking  refemblance  to  the  plajhc  na¬ 
ture  or  vegetable  life  of  Cudworth  :  but  the  author  holds 
it  to  be  not  only  the  principle  of  motion,  but  alfo  the 
bafts  or  fubjlratum  of  matter  itfelf j  in  the  produftion  of 
which,  by  certain  motions,  it  may  be  faid  to  be  more  ftrictly 
plqftic  than  the  hy  l arc  hie  a  l  principle,  or  vis  gemtnx,  of 
any  other  philofopher  with  whofe  writings  we  have  any 
acquaintance.  Though  this  opinion  be  Angular  yet  as 
its  author  is  evidently  a  man  who  thinks  for  himfelf,  un¬ 
awed  by  the  authority  of  celebrated  names,  and  as  one 
frreat  part  of  the  utility  of  fuch  works  as  ours  confifts  in 
their  ferving  as  indexes  to  fcience  and  literature,  we 
fliall  lay  before  our  readers  a  ihort  abftraft  of  the  rea- 
fonings  by  which  Mr  Young  endeavours  to  fuppoit  his 
hypothefis,  and  we  {hall  take  the  liberty  of  remarking 
upon  thofe  reafonings  as  we  proceed. 

The  author,  after  a  (hort  introduaion,  enters  upon  his 
work  J,  in  a  chapter  intitled,  Analyfis  of  Matter  in  ge¬ 
neral.  In  that  chapter  there  is  little  novelty.  He  treats, 
as  others  have  done,  of  primary  and  fecondary  qualities, 
and  adheres  too  clofely  to  the  language  of  Locke,  when 
he  fays,  that  “  the  nature  of  bodies  fignifies  the  aggre¬ 
gate  of  all  thofe  ideas  with  which  they  furmlh  us,  and 
by  which  they  are  made  known.”  To  fay  the  bed  of  it, 
this  fentence  is  inaccurately  exprefied.  An  aggregate 
of  ideas  may  be  occafioned  by  the  impulfe  of  bodies  on 
the  organs  of  fenfe,  but  the  eife#  of  impulfe  cannot  be 
that  which  impels.  We  {hould  not  have  made  this  re¬ 
mark,  which  may  perhaps  be  deemed  captious,  were  we 
not  perfuaded  that  the  vague  and  inaccurate  ufe  of  terms 
is  the  fource  of  thofe  miftakes  into  which,  we  cannot 
help  thinking,  that  the  very  ingenious  author  has  fome- 
times  fallen.  Having  juftly  obferved,  that  we  know  no¬ 
thing  direftly  of  bodies  but  their  qualities,  he  proceeds 
to  inveftigate  the  nature  of  folidity. 

«  Solidity  (he  fays)  is  the  quality  of  body  which  prin¬ 
cipally  requires  our  notice.  It  is  that  which  fills  exten- 
fion,  and  which  refills  other  folids,  occupying  the  place 
which  it  occupies \  thus  making  extenfion.  and  figure  real, 
and  different  from  mere  fpace  and  vacuity.  If  the  fe- 
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condary  qualities  of  bodies,  or  their  powers  vanoufly  to 
affe&  our  fenfes,  depend  on  their  primary  qualities,  it  is 
chiefly  on  this  of  folidity  5  which  is  therefore  the  moil 
important  of  the  primary  qualities,  and  that  in  which  the 
effence  of  body  is  by  fome  conceived  to  oonlift.  T  his 
idea  of  folidity  has  been  judged  to  be  incapable  of  any 
analyfis  ;  but  it  appears  evident  to  me  (continues  our 
author),  that  the  idea  of  folidity  may  be  refolved  into 
another  idea,  which  is  that  of  the  power  of  refilling 
within  the  extenfion  of  body.  Hence  it  becomes  unne- 
celfary,  and  even  inadmifhble,  to  fuppofe  that  folidity 
in  the  body  is  at  all  a  pattern  or  archetype  of  our  fenfa¬ 
tion.”  . 

That  folidity  in  the  body,  and  we  know  nothing  of 
folidity  any  where  elfe,  is  no  pattern  of  any  fenfation  of 
ours,  is  indeed  moll  true,  as  we  have  Ihown  at  large  in 
another  place,  (fee  Metaphysics,  N°  44  and  171): 
but  to  reconcile  this  with  what  our  author  alferts  imme¬ 
diately  afterwards,  that  “  folidity  is  no  more  in  bodies 
than  colours  and  flavours  are,  and  that  it  is  equally  with 
them  a  fenfation  and  an  ideaf  would  be  a  talk  to  which 
our  ingenuity  is  by  no  means  equal.  He  affirms,  in¬ 
deed,  that  folidity,  as  it  is  faid  to  be  in  bodies,  is  ut¬ 
terly  incomprehensible  }  that  w7e  can  perfe£lly.  compre¬ 
hend  it  as  a  fenfation  in  ourfelves,  but  that  in  bodies 
nothing  more  is  required  than  a  power  of  active  refillance 
to  make  upon  our  fenfes  thofe  impreffions  from  which 
we  infer  the  reality  of  primary  and  fecondary  qualities. 
This  power  of  refillance,  whether  it  ought  to  be  called 
a&ive  or  paflive,  we  apprehend  to  be  that  which  all 
other  philofophers  have  meant  by  the  word  folidity; 
and  though  Locke,  who  ufes  the  words  idea  and  notion 
indiferiminately,  often  talks  of  the  idea  of  folidity,  we 
believe  our  author  to  be  the  firlt  of  human  beings  who 
has  thought  of  treating  folidity  as  a  fenfation  in  the 
mind. 

Though  it  is  wrong  to  innovate  in  language,  when 
"writing  on  fubje£ls  which  require  much  attention,  we 
mull,  however,  acknowledge  it  to  be  unworthy  of  in¬ 
quirers  after  truth  to  difpute  about  the  proper  or  impro¬ 
per  ufe  of  terms,  fo  long  as  the  meaning  of  him  who 
employs  them  can  be  ealily  difeovered.  We  fhall,  theie- 
fore,  follow  our  author  in  his  endeavours,  to  afeertain 
what  this  power  of  refiftance  is  which  is  commonly 
known  by  the  name  of  folidity.  All  power  he  juftly 
holds  to  be  aftive  ;  and  having,  by  an  argument  (a)  ot 
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„  We  can  only  conceive  of  folidity  as  being  a  reftftance  of  the  parts  of  any  body,  to  a  power  which  endea- 
voursto  ZarTeSL  or  fo  bring  them7  nearer  together.  Now  that  which  refills  any  power,  and  prevents  its 
Iffeft  isflfo  a  power.  ’  By  refiftafee,  I  mean  here  an  aftive  refillance,  fuch  as  an  animal  can  employ. agamft  an 

.a  ^  draws  it  along ;  but  if  h.  d™,  .g»fl  We,  V 

Hand,  and  his  endeavour  is  defeated.  When  any  endeavour  to  change  the  "  fti on  dnly  been  prefer- 

like  manner  prevented  from  taking  effect,  and  the  parts  retain  their  fituation,  }  P 

ved  by  an  aftive  refillance  or  power,  equivalent  to  that  which  was  fnutlefsly  exert  this‘a"aivity  refults  our  110_ 
Such  is  our  author’s  reafoning  to  prove  that  matter  is  eflentially  aftive,  an(J  t.  ,  i  cohefion  >  He 

B»  of>«  folidity ,  bn,  doe,  he'notb.c.  confound  foU*ty  ...  taj*  £ 

certainly  does ;  for  water  is  as>/W,  in  the  proper  fenfe  m  the  wmd^  ^  adamant  ^  difficulty  .  but 

K  tt  becaufe'the  *££«  ^  SibSrf 

Eothert  andbeCT^fe  the  "load  in  aH  he  that  either  of  them  may  drag  along  a  mafs  of  iron  of  half  a  ton  weight^ 
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Pi  a  flic,  'ivliscli  we  do  not  perceive  the  force,  attempted  to  prove  magnets  endowed  with  fenfation 
h — v — that  it  is  by  an  inward  pozver ,  and  not  by  its  inertia , 
that  one  body  prevents  another  from  occupying  the  fame 
place  with  itfelf,  he  naturally  enough  infers  matter  to  be 
eiTentially  aftive.  “  But  the  aflivity  of  matter  is  to  be 
confidered  in  a  certain  limited  fenfe,  and  its  inertnefs  is 
to  be  regarded  in  another  limited  fenfe  ;  fo  that  thefe  are 
compatible  within  their  refpeflive  limits.  The  adlivity 
of  body  may  be  confidered  as  belonging  to  the  parts  of 
a  compound  5  its  inertia  as  the  inertia  formed  of  thofe 
parts.  The  aflions  of  the  parts  are  everywhere  oppofed 
to  each  other,  and  equal  ;  and  hence  reiiilts  the  inacti¬ 
vity  of  the  whole.” 

Solidity  alone  of  the  primary  qualities  being  po- 
fitive,  and  peculiar  to  bodies,  and  our  author  having  re- 
folved  this  into  ACTION  or  POWER,  it  follows,  by  his 
analyfis,  that  the  ESSENCE  OF  BODY  is  reduced  to  power 
like  wife.  But,  as  he  properly  obferves,  powder  is  an 
idea  of  reflection,  not  acquired  by  the  fenfes,  but  fug- 
gefled  by  thought.  Hence  our  knowledge  of  real  ex¬ 
igence  in  body  muft  be  fuch  as  is  fuggelted  to  us  by  our 
thoughts  exercifed  about  our  fenfations.  “  We  are 
capable  of  aCting  and  producing  changes  in  appearances ; 
and  this  faculty,  which  we  experience  to  exift  in  our- 
felves,  -we  call  power.  We  are  confcious  of  the  exer¬ 
tion  of  our  own  power;  and  therefore,  when  we  fee 
action  or  CHANGE  happen  without  any  exertion  of 
ours,  we  refer  this  to  other  powers  without  us,  and  ne- 
ceiTarily  conclude  the  POWER  to  exift  where  the  change 
begins  or  the  aClion  is  exerted.  This  power,  then, 
referred  to  bodies,  muft  exift  in  them,  or  it  can  exift  no 
where.” 

In  two  chapters,  which  might  eafily  have  been  com- 
prefted  into  one  not  fo  long  as  the  fhorteft  of  them,  our 
author  analyzes  atom  r  or  the  primary  particles  of  matter, 
and  ftrenuouily  oppofes  their  impenetrability.  He  allows 
that  there  are  atoms  of  matter  not  divifible  by  any  known 
force  ;  but  as  thefe,  however  fmall,  muft  ftill  be  concei¬ 
ved  as  having  extenfion,  each  of  them  muft  be  compo- 
fed  of  parts  held  together  by  the  fame  powrer  which 
binds  together  many  atoms  in  the  fame  body.  This 
power,  indeed,  he  acknowledges  to  operate  much  more 
forcibly  whew  it  cements  the  parts  of  a  primary  atom 
than  when  it  makes  many  atoms  cohere  in  one  mafs ; 
but  ftill  it  operates  in  the  fame  manner  :  and  as  the  ideal 
analyfis  may  be  carried  on  ad  infinitum ,  the  only  pofitive 
idea  which  is  fuggefted  by  atoms,  or  the  parts  of  atoms, 
is  the  idea  of  a  refilling  power.  That  this  power  of  re- 
fiflance,  which  conftitutes  what  is  vulgarly  called  the 
folidity  of  bodies,  may  not  be  abfolutely  impenetrable, 
he  attempts  to  prove,  by  fhowing  that  refiftance  does  in 
faff  take  place  in  cafes  where  impenetrability,  and  even 
folidity,  are  not  fuppofed  by  any  man. 

“  Let  us  endeavour  (fays  he)  to  bring  together  two 
like  poles  of  a  magnet,  and  we  (hall  experience  a  re¬ 
finance  to  their  approximation.  Why,  then,  may  not 
a  piece  of  iron,  which  between  our  fingers  refifts  their 
coming  together,  refill  by  an  efficacy  perfectly  fimilar, 
though  more  ftrongly  exerted  ?  If  magnetifm  were  to  a£l 
upon  our  bodies  as  upon  iron,  we  fhould  feel  it ;  or  were 
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they  would  feel  that  Plaftic. 
whidi  refills  their  nearer  apprQach.  The  refilling  ex-  v  '  “ 
tenfion  between  the  two  magnets  is  permeable  to  all  the 
rays  of  light,  and  reflecting  none  is  therefore  unfeen  ; 
but  it  is  eafy  to  conceive  that  the  fame  powrer  which  re¬ 
fills  the  approach  of  the  iron  might  refill  and  refledl  fome 
rays  of  light.  We  fhould  then  have  a  vifible  obje£l  in- 
terpofed  between  the  two  magnets,  as  we  have  before 
fuppofed  it  might  be  a  tangible  one.  It  is  likewife  eafy 
to  conceive  that  which  is  tangible  and  vifible  fo  applied 
to  our  organs  of  tailing,  of  fmelling,  and  of  hearing,  as 
to  excite  ideas  of  flavours,  odours,  and  founds.  Thus 
we  fee  that  an  aCtion,  in  which  no  fuppofition  of  folidity 
or  impenetrability  is  involved,  may  be  conceived  to  af- 
fumc  all  the  qualities  of  matter,  by  only  fuppofmg  a  fa¬ 
miliar  effeCt  extended  in  its  operation.” 

This  reafoning  is  exceedingly  ingenious,  though  per¬ 
haps  not  original ;  but  what  is  of  more  importance, 
it  does  not  approach  fo  near  to  demonftration  as  the  au¬ 
thor  feems  to  imagine.  If  magnets  operate  by  means 
of  a  fluid  iflidng  from  them  (lee  Magnetism),  thofe 
w’ho  hold  the  folidity  or  impenetrability  of  matter  wall 
maintain,  that  each  atom  of  the  magnetic  fluid  is 
folid  and  impenetrable.  That  w’e  do  not  fee  nor  feel 
thefe  atoms,  wrill  be  conftdered  as  no  argument  that 
they  do  not  exift  ;  for  we  do  not  fee,  nor  in  a  clofe  room 
feel,  the  atoms  of  the  furrounding  atmofphere ;  wffiich 
yet  Mr  Young  wall  acknowledge  to  have  a  real  exiftence, 
and  to  be  capable  of  operating  upon  our  fenfes  of  hear¬ 
ing  and  fmelling.  Let  us,  however,  fuppofe,  that  by  this 
reafoning  he  has  eftablilhed  the  non-exiftence  of  every 
thing  in  the  primary  atoms  of  matter  but  aflive  powers 
of  refiftance,  and  let  us  fee  how'  he  conceives  the  adlions 
of  thefe  powers  to  conftitute  wffiat  gives  us  the  notion  of 
inert  and  folid  body ;  for  that  we  have  fuch  a  notion  can¬ 
not  be  denied. 

To  ACT  he  allows  to  be  an  attribute,  and  juftly  ob¬ 
ferves,  that  we  cannot  conceive  an  attribute  to  exift 
without  a  fubftance.  “  But  (fays  he)  we  have  traced 
all  phenomena  to  a&ion  as  to  a  generic  idea,  compre¬ 
hending  under  it  all  forms  of  matter  and  motion  as  fpe- 
cies  of  that  genus.  By  this  analyfis,  that  complex  Idea 
we  have  ufually  denominated  matter,  and  confidered  as 
the  fubftance  or  fubftratum  to  which  motion  appertained 
as  an  attribute,  is  found  to  change  its  charafler,  and  to 
be  itfelf  an  attribute  of  a  fubftance  eflentially  aflive,  of 
which  one  modification  of  motion  produces  matter  and 
another  generates  motion.”  The  aClion  of  this  fubftance 
Mr  Young  determines  to  be  motion,  (fee  Motion, 

N°  1 6.)  ;  and  be  proceeds  to  inquire  by  what  kind 
of  motion  it  produces  matter,  or  inert  and  refilling 
atoms. 

“  Whatever  portion  of  the  ACTIVE  SUBSTANCE  is 
given  to  form  an  atom,  the  following  things  are  necef- 
fary  to  be  united  in  fuch  portion  of  a£live  fubftance  ; 
ifi.  It  muft  in  fome  refpeft  continually  move;  for 
otherwife  it  w7ould  lerfe  ils  nature,  and  ceafe  to  be  ac¬ 
tive.  2 z//y,  It  muft  alfo  in  fome_  other  refpeft  be  at 
reft,  for  otherwife  it  could  not  form  an  ina&ive  atom. 

3 d///,  It  muft  preferve  unity  within  itfelf.”  The  author’s 
4  K  proof 


If  fo,  double  or  triple  tbe  mafs,  and  a  very  ftrange  phenomenon  will  be  the  refult ;  for  wre  (hall  have  an  a£li,ve 
whole  compounded  of  twro  or  three  ina&ive  parts,  even  though  thofe  parts  lliould  not  be  in  contact ! 
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Piaftic.  proof  of  the  firfl  of  thefe  portions  we  nave  given  elfe- 
~v where.  The  fecond  he  holds  to  be  felf-evident ;  and  the 
third  he  thinks  eftablilhcd  by  the  following  reafoning : 
“  Solidity  is  the  refult  of  tliofe  actions  among  the  parts 
of  any  whole,  whereby  the  unity  of  the  whole  is  preferved 
within  itfelf.  Several  uncohering  things  may  be  united 
by  an  external  bond  :  this  does  not  conftitute  thefe  one 
folid  ;  it  may  be  one  bundle  :  but  if  feveral  things  co¬ 
here,  and  have  a  unity  preferved  within  themfelves,  they 
become  one  folid.  An  atom  is  the  lead  and  moil  fim- 
pie  folid.” 

Having  thus  proved  the  necefiity  of  thefe  three  re¬ 
quires  to  the  formation  of  an  atom,  he  obferves,  that 
“  the  two  firil  can  only  be  united  in  a  rotation  of  the 
portion  of  active  fubilance  about  a  centre  or  axis  at  reft. 
.By  fuch  a  motion,  all  the  parts  fucceilively  occupy  dif¬ 
ferent  places  in  the  orbit  of  rotation,  and  therefore  move  ; 
the  centre  round  which  they  revolve  being  at  reft,  the 
whole  portion  is  alfo  at  reft  ;  and  thus  the  portion  is  at 
once  moving  and  quiefeent,  as  is  required.  The  fame 
kind  of  motion  -will  alfo  fulfil  the  terms  of  the  third  re- 
quifite  ;  for  a  fubftance  having  a  revolving  motion 
around  its  own  centre,  preferves  its  unity  by  reafon  of 
all  the  parts  preferving  the  fame  relation  to  the  centre  : 
and  further,  a  motion  of  the  adlive  fubftance  about  a 
centre  or  axis  will  be  an  adlivity  in  the  fame  orbit,  which 
will  adl  upon  and  reftft  whatever  ftiall  interfere  to  oppofc 
its  adlivity,  or  deftroy  the  unity  of  the  fphere,  by  di¬ 
verting  the  courfe  of  the  revolving  motions.  The  ac¬ 
tivity  or  motion  of  a  portion  of  active  substance  about 
a  centre  will,  therefore,  give  folidity  to  fuch  portion  ; 
for  it  will  give  it  unity  and  refiftance,  and  in  a  manner 
tie  together  all  the  parts,  forming  them  into  one  mafs 
about  their  common  centre :  for  they  move  or  are  adtive 
not  towards  the  centre,  in  which  cafe  they  wrould  be 
loft  in  non-extenfion;  nor  fro?n  the  centre,  where  they 
lvould  diftipate  in  boundlefs  fpace  ;  but  about  the  centre, 
preferving  the  fame  limits  of  extenfton  :  and  being  in  this 
way  adtive,  they  in  this  way  refill  any  other  adlivity  op¬ 
posed  to  them,  that  is,  they  reftft  any  adlion  which  tends 
to  penetrate  or  divide  this  fphere  of  revolving  adlivity. 
Therefore,  ftnee  any  portion  of  adlive  fubftance  does,  by 
revolving  about  a  centre,  become  an  united,  refilling, 
and  quiefeent  wdiole,  the  fmallcft  portions  of  the  AC¬ 
TIVE  substance  wdiich  have  fuch  motions  will  become 
atoms ,  or  make  the  fmalleft  portions  of  matter.” 

Having  thus  ftiown  to  his  own  fatisfadlion  how  atoms 
of  matter  are  formed,  he  next  explains  what  at  ftrft  he 
confeftes  may  have  appeared  a  paradox,  u  how  the  ac¬ 
tive  SUBSTANCE,  retaining  its  own  nature  and  effential 
properties,  continuing  immaterial,  unfolid,  and  adlive, 
puts  on  at  the  fame  time  the  form  of  matter,  and  becomes 
material,  folid,  and  inert.  A  fphere  of  revolving  adlive 
fubftance,  as  it  revolves  continually  about  a  centre,  and 
as  parts  of  the  fubftance,  are  conftdered  as  fucceilively 
palling  through  every  point  in  the  orbit;  conftdered 
thus  in  its  parts,  and  in  its  motions,  it  is  active  SUB¬ 
STANCE,  immaterial,  'and  unfolid  ;  but  the  whole  fphere, 
conftdered  uniticallv,  colledlively,  and  as  quiefeent,  is 
in  this  point  of  view  a  folid  atom,  material,  and  in¬ 
ert.” 

Such  is  the  adlive  fubftance  of  Mr  Young,  and  fuch 
his  theory  of  the  formation  of  matter.  That  he  has 
not  with  fervility  copied  from  the  ancients,  every  reader 
of  his  bodk,  who  is  not  an  abfolute  ftranger  to  Greek 


and  Roman  literature,  will  readily  acknowledge;  and  Plaftic. 

yet  if  his  theory  be  well  founded,  he  has  difeovered  a  ' - v — 

middle  fubftance  between  mind  and  matter,  more  pro¬ 
perly  plafiic  than  Ariftotle  or  Plato,  Cudworth  or  Berke¬ 
ley,  ever  conceived.  But  truth  compels  us  to  add,  that 
to  us  his  theory  appears  to  labour  under  infuperable  ob- 
jedlioas.  That  there  may  be  in  the  univerfe  a  fubftance 
effen  daily  aftive,  and  at  the  fame  time  not  intelligent, 
is  a  propofttion  which  we  are  by  no  means  inclined  to 
controvert.  Various  phenomena,  both  in  vegetable  and 
animal  life,  lead  us  to  fulpedl  that  there  is  luch  a  fub¬ 
ftance;  but  it  does  not  follow  that  we  are  inclined  to 
adopt  our  author’s  dodlrine  refpedling  the  formation  of 
matter.  He  conceives  his  proof,  indeed,  to  be  “  in  its 
nature  not  at  all  imperfedl,  or  to  fall  (hort  of  demon- 
ftration  ;  and  if  any  one  refufe  it,  he  thinks  it  will  be 
neceffary  for  him  to  (how,  either  that  the  explanation 
offered  is  not  fufficient,  or  that  fome  other  explanation 
will  ferve  equally  well.” 

To  Ihow  that  the  explanation  offered  is  not  fufftcient, 
will  not,  we  apprehend,  be  a  very  arduous  tafk ;  but  we 
have  no  inclination  to  attempt  ourfelves  another  expla¬ 
nation,  becaufe  we  believe  that  of  the  formation  of  mat¬ 
ter  no  other  account  can  be  given  than  that  which  re- 
folves  it  into  the  fiat  of  the  Creator.  That  it  cannot  be 
formed  by  the  motion  of  an  immaterial  fubftance  in  the 
manner  which  our  author  has  very  clearly  deferibed, 
feems  to  be  a  truth  fo  evident  as  not  to  admit  of  proof ; 
for  if  motion  be,  as  he  defines  it,  a  change  of  place, 
every  thing  that  is  moved  muft  have  the  quality  of  ex- 
tenfion.  But  all  the  parts  of  this  adlive  fubftance  which 
are  given  to  form  an  atom,  move  round  a  centre,  and  are 
exprefsly  faid  to  occupy  fucceftively  different  places  in 
the  orbit  of  rotation.  Every  one  of  thefe  parts,  there¬ 
fore,  is  an  extended  being  :  and  ftnee,  according  to  our 
author,  folidity  is  nothing  but  an  adlive  power  of  refin¬ 
ance,  and  the  parts  of  this  adlive  fubftance,  in  their  ro¬ 
tation  round  their  centre,  adl  upon  and  refifi  whatever 
interferes  to  oppofe  their  adlivity,  it  follows  that  each  of 
thefe  parts  is  likewife  a  folid  being.  But,  in  the  opinion 
of  Mr  Young  himfelf,  and  of  all  mankind,  whatever  is 
extended  and  folid  is  material.  This  theory,  therefore, 
exhibits  a  procefs  in  which  atoms  are  formed  of  a  fub¬ 
ftance,  which,  though  it  is  faid  to  be  adlive ,  immaterial \ 
and  unfolid,  appears,  when  narrowly  infpedled,  to  be 
nothing  elfe  than  a  colledlion  of  thofe  very  atoms  of 
which  the  author  pretends  to  explain  the  formation.  Mr 
Y oung,  who  examines  and  very  freely  cenfures  fome  of 
the  dodlrines  of  Newton  and  others,  is  to#  much  a  man 
of  fcience  to  be  offended  at  us  for  ftating  objedlions  to 
a  theory  which  is  quite  new,  to  a  transformation  which 
he  himfelf  acknowledges  may  to  many  “  appear  not  on¬ 
ly  problematical  and  difficult  to  conceive,  but  wholly 
impoftible,  and  implying  contradidlions  abfolutely  and 
for  ever  irreconcileable.”  Whether  this  be  a  juft  charac¬ 
ter  of  it  our  readers  muft  determine  ;  but  if  we  did  not 
believe  the  author  to  be  a  man  of  ingenuity,  wTe  fhould 
not  have  introduced  him  or  his  work  to  their  acquain¬ 
tance. 

PLASTIC  Art ,  the  art  of  reprefenting  all  forts  of  fi¬ 
gures  by  the  means  of  moulds.  This  term  is  derived 
from  the  Greek  word  which  fignifies  the  “  art 

of  forming,  modelling,  or  calling,  in  a  mould.”  A  mould 
in  general  is  a  body  that  is  made  hollow  for  that  pur- 
pole.  The  artift  makes  ufe  of  it  to  form  figures  in 

bronze* 
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Piaftic.  bronze,  lead,  gold,  filver,  or  any  olber  metal  or  fufible 
fubftance.  The  mould  is  made  of  clay,  ftucco,  or  other 
compofition,  and  is  hollowed  into  the  form  of  the  figure 
that  is  to  be  produced  ;  they  then  apply  the  jet,  which 
is  a  fort  of  funnel,  through  which  the  metal  is  poured 
that  is  to  form  the  figures,  and  that  is  called  running  the 
metal  into  the  mould. 

It  is  in  this  manner,  but  with  much  pradlice  and  at¬ 
tention,  that  the  artift  forms,  i.  Equeftrian  and  pedef- 
trian  ftatues  of  every  kind;  2.  Groups;  3.  Pedeftals  ; 
4.  Bafs-reliefs  ;  5.  Medallions  ;  6.  Cannons,  mortars,  and 
other  pieces  of  artillery  ;  7.  Ornaments  of  archi tenure, 
as  capitals,  bafes,  &c.  ;  8.  Various  forts  of  furniture,  as 
luftres,  branches,  &c.  in  every  kind  of  metal :  and  in 
the  fame  manner  figures  are  call  in  ftucco,  plafter,  or 
any  other  fufible  matter.  See  PLASTER  of  Paris. 

Wax  being  a  fubftance  that  is  very  eafily  put  in  fu- 
fion,  plaftics  make  much  ufe  of  it.  There  are  impref- 
fions  which  are  highly  pleafing  in  coloured  wax,  of  me¬ 
dallions,  bafto  and  alto  relievos,  and  of  detached  figures  ; 
>  which,  however,  are  fomewdiat  brittle.  But  this  mat¬ 
ter  has  been  carried  too  far :  they  have  not  only  formed 
moulds  to  reprefent  the  likenefs  and  the  bull  of  a  living 
perfon,  by  applying  the  plafter  to  the  face  itfelf,  and 
afterwards  calling  melted  wTax  into  the  mould ;  but 
they  have  alfo  painted  that  wTaxen  bull  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and 
natural  hair  ;  to  which  they  have  joined  a  Huffed  body 
and  limbs,  with  hands  of  wax  ;  and  have,  laftly,  dreffed 
their  figure  in  a  real  habit ;  and  by  thefe  means  have 
produced  an  objeft  the  moft  fhocking  and  deteftable 
that  it  is  poflible  to  conceive.  It  is  not  a  ftatue,  a  bull, 
a  natural  refemblance  that  they  form  ;  but  a  dead  body, 
a  lifelefs  countenance,  a  mere  carcafe.  The  ftiff  air,  the 
inflexible  mufcles,  the  haggard  eyes  of  glafs,  all  contri¬ 
bute  to  produce  an  object  that  is  hideous  and  difguftful 
to  every  man  of  tafte.  ,  Figures  like  thefe  offend  by 
affording  too  exadl  an  imitation  of  nature.  In  no  one 
of  the  polite  arts  ought  imitation  ever  to  approach  fo 
near  the  truth  as  to  be  taken  for  nature  herfelf.  Illu- 
fion  muft  have  its  bounds ;  without  which  it  becomes 
ridiculous. 

There  is  another  invention  far  more  ingenious  and 
pleafing,  wftiich  is  that  wftierein  M.  Lippart,  antiquary 
and  artift  at  Drefden,  has  fo  much  excelled.  He  has 
found  the  means  of  refembling,  by  indefatigable  labour, 
great  expence,  and  infinite  tafte,  that  immenfe  nnmber 
of  ftones,  engraved  .  and  in  camaieu,  wTich  are  to  be 
feen  in  the  moft  celebrated  cabinets.  He  has  made 
choice  of  thofe  that  are  the  moft  beautiful ;  and,  with  a 
pafte  of  his  own  invention,  he  takes  from  thefe  ftones  an 
impreffion  that  is  furprifingly  accurate,  and  which  after¬ 
wards  become  as  marble  :  thefe  impreffions  be  calls pajli. 
He  then  gives  them  a  proper  colour,  and  inclofes  each 
with  a  gold  rim  ;  and,  by  ranging  them  in  a  judicious 
order,  forms  of  them  an  admirable  fyftem.  They  are 
fixed  on  pafteboards,  which  form  fo  many  drawers,  and 
are  then  inclofed  in  cafes,  which  reprefent  folio  volumes, 
and  have  titles  wrote  on  their  backs  ;  fo  that  thefe  fic¬ 
titious  books  may  conveniently  occupy  a  place  in  a  li¬ 
brary.  Nothing  can  be  more  ingenious  than  this  in¬ 
vention  ;  and,  by  means  of  it,  perfons  of  moderate  for¬ 
tune  are  enabled  to  make  a  complete  collection  of  all 
antiquity  has  left  that  is  excellent  of  this  kind  ;  and  the 
copies  are  very  little  inferior  to  the  originals. 
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There  is  alfo  another  method  of  taking  the  impref¬ 
fions  of  camaieus,  medals,  and  coins,  which  is  as  fol¬ 
lows  :  They  walh  or  properly  clean  the  piece  whofe  im- 
preffion  is  to  be  taken,  and  furround  it  with  a  border  of 
w*ax.  They  then  diffolve  ifinglafs  in  water,  and  make 
a  decodlion  of  it,  mixing  with  it  fome  vermilion,  to  give 
it  an  agreeable  red  colour.  They  pour  this  pafte,  wrhen 
hot,  on  the  ftone  or  medal,  to  the  thicknefs  of  about  the 
tenth  part  of  an  inch  ;  they  then  leave  it  expofed  to  the 
fun,  in  a  place  free  from  dull.  After  a  few  days  this 
pafte  becomes  hard,  and  offers  to  the  eye  the  moft  ad¬ 
mirable  and  faithful  reprefentation  of  the  medal  that  it 
is  poffible  to  conceive  ':  they  are  then  carefully  placed 
in  drawers ;  and  thoufands  of  thefe  impreffions,  which 
comprehend  many  ages,  may  be  included  in  a  fmall 
compafs. 

The  proficients  in  plaftics  have  likewafe  invented  the 
art  of  calling  in  a  mould  papier  made  or  diffolved  paper, 
and  forming  it  into  figures  in  imitation  of  fculpture,  of 
ornaments  and  decorations  for  ceilings,  furniture,  See. 
and  which  they  afterwards  paint  or  gild.  There  are, 
however,  fome  inconveniences  attending  this  art  ;  as,  for 
example,  the  imperfeClions  in  the  moulds,  which  render 
the  contours  of  the  figures  inelegant,  and  give  them  a 
heavy  air  :  thefe  ornaments,  moreover,  are  not  fo  dur¬ 
able  as  thofe  of  bronze  or  v^ood,  feeing  that  in  a  few 
years  they  are  preyed  on  by  the  worm. 

The  figures  that  are  given  to  porcelain,  Delft  ware, 
&c.  belong  alfo  to  plaftics  ;  for  they  are  formed  by 
moulds,  as  wrell  as  by  the  art  of  the  fculptor  and  turner  ; 
and  by  all  thefe  arts  united  are  made  vafes  of  every 
kind,  figures,  groups,  and  other  aefigns,  either  for  ufe  of 
ornament. 

From  this  general  article  the  reader  is  referred  to 
Foundery,  Cast,  Glazing,  Porcelain,  Papier - 
Mac he\  Pottery,  Delft  Ware. 

PLATA,  the  name  of  a  very  great  river  of  South 
America,  running  through  the  province  of  Paraguay  ; 
wftience  the  wftiole  country,  is  foinetimes  called  Plata; 
though  this  name  is  ufually  bellowed  only  upon  a  part 
of  Paraguay.  In  the  latter  fenfe  it  comprehends  all 
that  country  bounded  on  the  eaft  and  fouth-eaft  by  the 
Atlantic  ocean  ;  on  the  fouth,  by  Terra  Magellanica  j 
on  the  uTeft,  by  Tucuman  ;  and  ‘on  the  north,  by  the 
provinces  of  Paraguay  Proper  and  Parana.  The  great 
river  La  Plata,  from  which  the  country  has  its  name, 
was  fir  ft  difeovered,  in  1515,  by  Juan  Diaz  de  Solis; 
but  denominated  La  Plata  by  Sebaftian  Gabato,  from 
the  great  quantity  of  the  precious  metals  he  procured 
from  the  adjacent  inhabitants,  imagining  it  w  as  the  pro¬ 
duce  of  the  country,  though  in  fa£l  they  brought  it  from 
Peru. 

The  country  lies  between  3 2°  and  370  of  fouth  la¬ 
titude.  The  climate  is  pleafant  and  healthy.  Their 
wunter  is  in  May,  June,  and  July,  when  the  nights  are 
indeed  very  cold,  but  the  .days  moderately  warm  ;  the 
froft  is  neither  violent  nor  lading,  and  the  fnowrs  are  ve¬ 
ry  inconfiderable. 

The  country  confifts  moftly  of  plains  of  a  vaft  ex¬ 
tent,  and  exceeding  rich  foil,  producing  all  forts  of  Eu¬ 
ropean  and  American  fruits,  wftieat,  maize,  cotton,  fu- 
gar,  honey,  &:c.  and  abounding  with  fuch  excellent  pa- 
ftures,  that  the  beafts  brought  hither  from  Spain  are 
multiplied  to  fuch  a  degree,  that  they  are  all  in  com- 
mon;  no  man  claiming  any  property  in  them,  but  every 
j  K  2  man 
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Plata,  man  takes  what  he  hath  occafion  for.  The  number  of 
(  Plane ge.  black  cattle,  efpecially,  is  fo  prodigious,  that  many  thou- 
v~  f  fands  of  them  are  killed  merely  for  their  hides,  every 
time  the  fliips  go  for  Spain,  and  their  carcafcs  left  to 
be  devoured  by  wild  beads  and  birds  of  prey,  which  are 
alfo  very  numerous.  Sometimes,  when  they  cannot 
vend  their  hides,  they  will  kill  them  for  their  tongues ; 
and  thofe  who  care  not  to  be  at  the  trouble  to  fetch 
them  from  the  plains,  may  buy  them  for  a  trifle.  There 
is  a  curious  account  in  Lord  Anfon’s  voyage  of  the 
manner  of  hunting  them  on  horfeback  5  and  of  catching 
and  killing  them,  by  throwing  a  noofe  on  their  horns  at 
full  gallop,  the  horfes  being  trained  to  the  fport.  Korfes 
are  no  lefs  numerous,  and  in  common  like  the  other 
cattle  *,  fo  that  a  man  may  have  as  many  as  he  pleafes 
for  the  catching  and  of  thofe  that  are  already  broke, 
one  may  buy  fome  of  the  befl,  and  of  the  true  Spanidi 
breed,  for  a  piece-of-eight  per  head.  Wild-fowl  alfo  is 
in  great  plenty  here  }  partridges  in  particular  are  more 
numerous,  and  as  large  and  tame  as  our  hens,  fo  that 
one  may  kill  them  with  a  flick.  Their  wheat  makes 
the  fined  and  whited  of  bread  ;  and,  in  a  word,  they 
feem  1 6  want  for  nothing  here,  efpecially  the  natives, 
but  fait  and  fuel.  The  former  the  Spaniards  have 
brought  to  them  from  other  parts  }  and  the  latter  they 
fupply  themfelves  with,  by  planting  vad  numbers  of  al- 
0r  mond,  peach,  and  other  trees,  which  require  no  other 

>  trouble  than  putting  the  kernels  into  the  ground,  and 

by  the  next  year,  we  are  told,  they  begin  to  bear  fruit. 
The  return  for  European  commodities  is  fo  great  here, 
that  it  almod  exceeds  belief  5  an  ordinary  two -penny 
knife  fetching  a  crown,  and  a  gun  of  the  value  of  xo  or 
I  2  (hillings  20  or  30  crowns,  and  fo  of  the  red. 

The  river  Plata  rifes  in  Peru,  and  receives  a  great 
many  others  in  its  courfe  \  the  chief  of  which  is  the 
Paraguay.  The  water  of  it  is  faid  to  be  very  clear  and 
fweet,  and  to  petrify  wood  \  and  contains  fuch  plenty 
and  variety  of  fidi,  that  the  people  catch  great  quan¬ 
tities  of  them  without  any  other  indrument  than  their 
hands.  It  runs  modly  to  the  fouth  and  fouth-cad  5  and 
is  navigable  the  greater  part  of  its  courfe  by  the  larged 
veffels,  and  full  of  delightful  iflands.  All  along  its 
banks  are  feen  the  mod  beautiful  birds  of  all  kinds  •,  but 
it  fometimes  overflows  the  adjacent  country  to  a  great 
extent,  and  is  infeded  by  ferpents  of  a  prodigious  big- 
nefs.  From  its  junflion  with  the  Paraguay  to  its  mouth 
it  is  above  200  leagues.  We  may  form  fome  judgement 
of  its  largenefs  by  the  width  of  its  mouth,  which  is  faid 
to  be  about  70  leagues.  Before  it  fhlls  into  the  Para¬ 
guay  it  is  called  Panama.  See  Panama. 

PLfATAliE,  in  Ancient  Geography ,  a  very  drong 
town  of  Bceotia,  in  its  (ituation  expofed  to  the  north 
wind  (Theophradus)  \  burnt  to  the  ground  by  Xerxes 
(Herodotus,  Judinus)  *,  mentioned  much  in  the  courfe 
of  the  Perdan  war  :  Famous  for  the  defeat  of  Mardoni- 
us,  the  Perdan  general  5  and  for  the  mod  dgnal  viftory 
of  the  Lacedemonians  and  other  Greeks  under  Paufanias 
the  Lacedemonian,  and  Aridides  an  Athenian  general 
(Nepos,  Diodorus,  Plutarch)  5  in  memory  of  which  the 
Greeks  ereffed  a  temple,  to  Jupiter  Eleutherius,  and  in- 
ftituted  games  which  they  called  Eleutheria  ;  and  there 
they  Oiow  the  tombs  of  thofe  who  fell  in  that  battle 
(Strabo).  It  dood  at  the  foot  of  Mount  Cithaeron,  be¬ 
tween  that  and  Thebes  to  the  north,  on  the  road  to  A- 
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thens  and  Megara,  and  on  the  confines  of  Attica  and  Platalea 
Megaris.  Now  in  ruins.  |1 

PLATALEA,  the  Spoonbill,  a  genus  of  birds  be- ,  ^latc>  t 
longing  to  the  order  of  gralke.  See  Ornithology  Index. 

PLATAN  US,  the  Plane-tree  ;  a  genus  of  plants 
belonging  to  the  moncecia  clafs.  See  Botany  Index. 

PLATBAND,  in  Gardening ,  a  border  or  bed  of 
flowers,  along  a  wall,  or  the  fide  of  a  parterre,  frequent¬ 
ly  edged  with  box,  6tc. 

Platband  of  a  door  or  window,  is  ufed  for  the  lin¬ 
tel,  where  that  is  made  fquare,  or  not  much  marked. 

PLATE,  a  term  which  denotes  a  piece  of  wrought 
filver,  fuch  as  the  (hallow  veffel  off  which  meat  is  eaten. 

It  is  likewife  ufed  by  fportfmen  to  exprefs  the  reward 
given  to  the  bed  ho  He  at  our  races. 

The  winning  a  plate  is  not  the  work  of  a  few7  days  „  - 

1  r  1  f  r  1  i  '  bportjmcm  s 

to  the  owner  ol  the  hone  ;  but  great  care  and  prepara- 

tion  is  to  be  made  for  it,  if  there  is  any  great  depen¬ 
dence  on  the  fuccefs.  A  month  is  the  lead  time  that 
can  be  allowed  to  draw  the  hoife’s  body  clear,  and  to 
refine  his  wind  to  that  degree  of  perfection  that  is  attain¬ 
able  by  art. 

It  is  fird  necedary  to  take  an  exa view  of  his  body, 
whether  he  be  lowr  or  high  in  flefli  j  and  it  is  alfo  necef- 
fary  to  confider  whether  he  be  dull  and  heavy,  or  brifk 
and  lively  when  abroad.  If  he  appear  dull  and  heavy, 
and  there  is  reafon  to  fuppofe  it  is  owing  to  too  hard 
riding,  or,  as  the  jockeys  exprefs  it,  to  fome  greaie  that 
has  been  diffolved  in  hunting,  and  has  not  been  removed 
by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of 
diapente  given  in  a  pint  of  good  fack  5  this  will  at  once 
remove  the  canfc,  and  revive  the  creature’s  fpirits. 

After  this,  for  the  fird  week  of  the  month,  he  is  to  be 
fed  with  oats,  bread,  and  fplit  beans ;  giving  him  fome¬ 
times  the  one  and  fometimes  the  other  as  he  likes  bed  } 
and  always  leaving  fome  in  the  locker,  that  he  may 
feed  at  leifurc  when  he  is  left  alone.  When  the  groom 
returns  at  the  feeding  time,  whatever  is  left  of  this  mud 
be  removed,  and  frefn  given  ;  by  this  means  the  crea¬ 
ture  will  foon  become  high-fpirited,  wranton,  and  full  of 
play.  Every  day  he  mud  be  rode  out  an  airing,  and 
every  other  day  it  will  be  proper  to  give  him  a  little 
more  exercife  \  but  not  fo  much  as  to  make  him  fweat 
too  much.  The  beans  and  oats  in  this  cafe  are  to  be 
put  into  a  bag,  and  beaten  till  the  hulls  are  all  off,  and. 
then  winnowed  clean  \  and  the  bread,  indead  of  being 
chipped  in  the  common  way,  is  to  have  the  cruft  clean 
cut  off.  If  the  horfe  be  in  good  flefh  and  fpirits  when 
taken  up  for  its  month’s  preparation,  the  diapente  mud 
be  omitted ;  and  the  chief  bufmefs  will  be  to  give  him 
good  food,  and  fo  much  exercife  as  w7ill  keep  him 
in  wind,  without  overfweating  him  or  tiring  his  fpirits. 

When  he  takes  larger  exercifes  afterwards,  towards  the 
end  of  the  month,  it  will  be  proper  to  have  fome  horfes 
in  the  place  to  run  againd  him.  This  will  put  him 
upon  his  mettle,  and  the  beating  them  will  give  him 
fpirits.  This,  however,  is  to  be  cautioufly  obferved, 
that  he  has  not  a  bloody  heat  given  him  for  ten  days  or 
a  fortnight  before  the  plate  is  to  be  run  for  *,  and  that 
the  lad  heat  that  is  given  him  the  day  before  the  race, 
mud  be  in  his  clothes  :  this  will  make  him  run  with 
greatly  more  vigour,  w7hen  dripped  for  the  race,  and 
feeling  the  cold  wind  on  every  part. 

In  the  fecond  week,  the  horfe  fhould  have  the  fame 

food. 
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food,  and  more  exercife.  In  the  laft  fortnight,  he  muil 
have  dried  oats,  that  have  been  hulled  by  beating.  Af¬ 
ter  this  they  are  to  be  wetted  in  a  quantity  of  whites  of 
eggs  beaten  up,  and  then  laid  out  in  the  fun  to  dry 3 
and  wnen  as  dry  as  before,  the  hoiih  is  to  have  them. 
I  h:s  fort  oi  iood  is  very  light  oi:  digeftion,  and  very 
good  for  the  creature’s  wind.  The  beans  in  this  time 
ihould  be  given  more  fparingly,  and  the  bread  fliouid 
be  made  of  three  parts  wheat  and  one  part  beans.  If 
be  fhould  become  coftive  under  this  courfe,  he  mult  then 
have  fome  ale  and  whites  of  eggs  beaten  together  3  this 
will  cool  him,  and  keep  nis  body  moift. 

In  the  lad  week  the  math  is  to  be  omitted,  and  bar¬ 
ley-water  given  him  in  its  place,  every  day,  till  the  day 
bciore  the  race  :  he  ihould  have  his  fill  of  hay  3  then  he 
mult  have  it  given  him  more  fparingly,  that  he  may 
have  time  to  digeit  it  ;  and  in  the  morning  of  the  race 
day  he  mud  have  a  load  or  two  of  white  bread  foaked 
in  lack,  and  the  fame  juft  before  he  is  let  out  to  the 
held.  This  is  an  excellent  method,  becaufe  the  two 
♦vtremes  of  fullnefs  and  falling  are  at  this  time  to  be 
equally  avoided  :  the  one  hurting  his  wind,  and  the 
ether  occafioning  faintnefs  that  may  make  him  lofe. 
After  he  has  had  his  food,  the  litter  is  to  be  fliook  up, 
and  the  liable  kept  quiet,  that  he  may  be  difturbed  by 
nothing  till  he  is  taken  out  to  run. 

PLxi  I  FORM,  in  the  military  art,  an  elevation  of 
earth,  on  which  cannon  is  placed  to  fire  on  the  enemy  3 
Inch  are  the  mounts  in  the  middle  of  curtins.  On  the 
ramparts  there  is  always  a  platform,  where  the  cannon 
are  mounted.  It  is  made  by  the  heaping  up  of  earth 
on  the  rampart,  or  by  an  arrangement  of  madriers,  riling 
inlenlibly,  for  the  cannon  to  roll  on,  cither  in  a  cafemate 
or  on  attack  in  the  outworks.  All  practitioners  are 
agreed,  that  no  fhot  can  be  depended  on,  uulefs  the 
piece  can  be  placed  on  a  folid  platform  3  for  if  the  plat¬ 
form  fhakes  with  the  firft  impulfe  of  the  powder,  the 
piece  mull  like  wife  fhake,  which  will  alter  its  direction, 
a'nd  render  the  lliot  uncertain. 

Platform,  in  ArchiteBure ,  is  a  row  of  beams  which 
fupport  the  timber- w®rk  of  a  roof,  and  lie  on  the  top  ©f 
a  wall  where  the  entablature  ought  to  be  raifed. 

This  term  is  alfo  ufed  for  a  kind  of  terrace  or  broad 
fmooth  open  walk  at  the  fop  of  a  building,  from  whence 
a  fair  profpefl  may  be  taken  of  the  adjacent  country. 
Hence  an  edifice  is  faid  to  be  covered  with  a  platform, 
when  it  is  flat,  at  top,  and  has  no  ridge.  Moll  of  the 
oriental,  buildings  are  thus  covered,  as  were  all  thofe  of 
the  ancients. 

Platform,  or  Orlop ,  in  a  man  of  war,  a  place  on 
the  lower  deck,  abaft  the  main-maft,  between  it  and 
the  cockpit,  and  round  about  the  main  capftan,  where 
proviflon  is  made  for  the  -wounded  men  in  time  of  aflion. 

PLATINA  is  a  metallic  fubftance,  the  name  of 
which  has  an  allufion  to  its  colour.  It  is  a  diminutive 
of plata,  and  flgnifies  “  little  filver.”  From  its  great 
fpecific  gravity,  and  other  refemblances  which  it  has  to 
gold,  it  has  been  called  or  blanc ,  or  white  gold  ;  from 
its  refradlory  nature,  diabolus  ?netalloru?n ;  from  fome 
doubts  entertained  of  its  chara6Ier  as  a  metal,  Juan 
bianco ,  white  jack,  white  rogue ,  or  white  moch  metal. 

It  has  alfo  received  the  appellation  of  the  eighth  metal : 
and,  probably  from  fome  diftrifl  which  affords  it,  has 
gotten  the  name  of  platina  del  Pinto.  For  an  ac- 


[  629  ] 


FLA 


count  of  its  properties,  and  for  its  natural  hiftbry,  fee  Plating; 
Chemistry  3  Mineralogy  3  and  Ores,  Reduction  of.  ™~v™~ 

PLATING  is  the  art  of  covering  baler  metals  with 
a  thin  plate  of  fllver  either  for  ufe  or  for  ornament.  It 
is  faid  to  have  been  invented  by  a  fpur-maker,  not  for 
fhow  but  for  real  utility.  Till  then  the  more  elegant 
fpurs  in  common  ufe  were  made  of  folid  fllver,  and  trom 
the  flexibility  of  that  metal  they  were  liable  to  be  bent 
into  inconvenient  forms  by  the  flighted  accident.  To 
remedy  this  delect,  a  workman  at  Birmingham  contri¬ 
ved  to  make  the  branches  of  a  pair  of  fpurs  hollow,  and 
to  fill  that  hollow  with  a  flender  rod  of  iieel  or  iron. 

Finding  this  a  great  improvement,  and  being  defirous 
to  add  cheapnefs  to  utility,  lie  continued  to  make  the 
hollow  larger,  and  of  courfe  the  iron  thicker  and 
thicker,  till  at  lull  he  difeovered  the  means  of  coating 
an  iron  fpur  with  fllver  in  fuch  a  manner  as  to  make  it 
equally  elegant  with  thofe  which  were  made  wholly  of 
that  raetal.  The  invention  was  quickly  applied  to 
other  pnrpofes  3  and  to  numberlefs  utenfils  which  were 
formerly  made  of  bi  afs  or  iron  are  now  given  the  ftrength 
of  thefe  metals,  and  the  elegance  of  fllver,  for  a  fmall  ad¬ 
ditional  expence. 

The  fllver  plate  is  generally  made  to  adhere  to  the 
bafer  metal  by  means  of  folder  3  which  is  of  two  kinds, 
th  tfoft  and  the  hard ,  or  the  tin  and  fiver  folders.  The 
former  of  thefe  conflfts  of  tin  alone,  the  latter  p-e- 
nerally  of  three  parts  of  fllver  and  one  of  brafs.  When 
a  buckle,  for  inflance,  is  to  be  plated  by  means  of  the 
foft  folder,  the  ring,  before  it  is  bent,  is  firft  tinned, 
an<j  then  the  filver-plate  is  gently  hammered  upon  it, 
the  hammer  employed  being  always  covered  with  a 
piece  of  cloth.  The  fllver  now  forms,  as  it  were,  a 
mould  to  the  ring,  and  whatever  of  it  is  not  intended 
to  be  ufed  is  cut  off.  This  mould  is  faftened  to  the 
ring  of  the  buckle  by  two  or  three  cramps  of  fmall  iron- 
wire  3  after  which  the  buckle,  with  the  plated  fide 
undermoft,  is  laid  upon  a  plate  of  iron  fufficiently  hot 
to  melt  the  tin,  but  not  the  fllver.  The  buckle  is  then 
covered  with  powdered  refin  or  anointed  with  turpen¬ 
tine  3  and  left  there  fhould  be  a  deficiency  of  tin,  a 
fmall  portion  of  rolled  tin  is  likewife  melted  on  it.  The 
buckle  is  now  taken  off  with  a  tongs,  and  commonly 
laid  on  a  bed  of  fand,  where  the  plate  and  the  ring, 
while  the  folder  is  yet  in  a  ftate  of  fuflon,  are  more 
clofely  compreffed  by  a  fmart  ftroke  with  a  block  of 
wood.  The  buckle  is  afterwards  bent  and  fiaiflied. 

Sometimes  the  melted  tin  is  poured  into  the  fllver 
mould,  which  has  been  previously  rubbed  over  with 
fome  flux.  The  buckle  ring  is  then  put  among  the 
melted  tin,  and  the  plating  finiflied.  This  is  called  by 
the  workmen  filing  up. 

When  the  hard  folder  is  employed,  the  procefs  is  in 
many  refpe&s  different.  Before  the  plate  is  fitted  to 
the  iron  or  other  metal,  it  is  rubbed  over  with  a  folu- 
tion.  of  borax.  Stripes  of  fllver  are  placed  along  the 
joinings  of  the  plate  3  and  inftead  of  twt>  or  "three 
cramps,  as  in  the  former  cafe,  the  whole  is  wrapped 
round  with  fmall  wire  3  the  folder  and  joinings  are  again 
rubbed  with  the  borax,  and  the  whole  put  into  a  char¬ 
coal  fire  till  the  folder  be  in  fuflon.  When  taken  out, 
the  wire,  is  inftantly  removed,  the  plate  is  cleaned  by 
the  application  of  fome  acid,  and  afterwards  made 
fmopth  by  the  ftrokes  of  a  hammer. 

Metal! 


Plating, 

Plato. 
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Metal  plating  is  when  a  bar*  of  filvcr  and  copper  are 
taken  of  at  leail  one  equal  fide.  The  equal  tides  are 
made  fmooth,  and  the  two  bars  fattened  together  by 
wire  wrapped  round  them.  Ehefe  bars  are  then  fweated 
in  a  charcoal  fire,  and  after  fweating,  they  adhere  as 
■clofely  together  as  if  they  were  foldered.  After  this 
they  are  flattened  into  a  plate  between  two  rollers,  when 
the  copper  appears  on  one  fide  and  the  filver  on  the 
other.  This  fort  of  plate  is  named  plated  metal. 

French  plating  is  when  filver-leaf  is  burnifhed  on  a 
piece  of  metal  in  a  certain  degree  of  heat. 

When  filver  is  diffolved  in  aquafortis,  and  precipita¬ 
ted  upon  another  metal,  the  procefs  is  called  filtering. 
See  Soldering. 

PLATO,  an  illuftrious  philofoplier  of  antiquity,  was 
by  defcent  an  Athenian,  though  tne  place  of  his  birth 
was  the  ifland  of  Egina.  His  lineage  through  his  fa¬ 
ther  is  traced  back  to  Codrus  the  laft  king  of  Athens, 
and  through  his  mother  to  Solon  the  celebrated  legifia- 
tor.  The" time  of  his  birth  is  commonly  placed  in  the 
beginning  of  the  88th  Olympiad  j  but  Hr  Enfield  thinks 
it  may  be  more  accurately  fixed  in  the  third  year  of  the 
87th  Olympiad,  or  430  years  before  the  Chriftian  era. 
He  gave  early  indications  of  an  extenfive  and  original 
genius,  and  had  an  education  fuitablc  to  his  high  rank, 
being  inftrufted  in  the  rudiments  of  letters  by  the  gram¬ 
marian  Dionyfius,  and  trained  in  athletic  exercifes  by 
Arifto  of  Argos.  He  applied  with  great  diligence  to 
the  ftudy  of  the  arts  of  painting  and  poetry  5  and  made 
fuch  proficiency  in  the  latter,  as  to  produce  an  epic  poem, 
which,  upon  comparing  it  with  the  poems  of  Homer, 
he  committed  to  the  flames.  At  the  age  of  20  lie  com- 
pofed  a  dramatic  piece  5  but  after  he  had  given  it  to  the 
performers,  happening  to  attend  upon  a  difeourfe  of  So¬ 
crates,  he  was  fo  captivated  by  his  eloquence,  that  he 
reclaimed  his  tragedy  without  differing  it  to  be  afled, 
renounced  the  mufes,  burnt  all  his  poems,  and  applied 
himfelf  wholly  to  the  ftudy  of  wifdom. 

It  is  thought  that  Plato’s  firft  mafters  in  philofophy 
were  Cratylus  and  Hermogenes,  who  taught  the  fyftems 
of  Heraclitus  and  Parmenides  ;  but  when  he  was  20 
years  old,  he  attached  himfelf  wholly  to  Socrates,  with 
whom  he  remained  eight  years  in  the  relation  of  a  fcholar. 
During  this  period,  he  frequently  difpleafed  his  compa¬ 
nions,  and  fometimes  even  his  mailer,  by  grafting  up¬ 
on  the  Socratic  fyftem  opinions  which  were  taken  from 
fome  other  flock."  It  was  the  practice  of  the  fcholars  of 
Socrates  to  commit  to  writing  the  fubftance  of  their 
mafter’s  difeourfes.  Plato  wrote  them  in  the  form  of 
dialogues  ;  but  with  fo  great  additions  of  his  own,  that 
Socrates,  hearing  him  recite  his  Lyfis,  cried  out,  “  O 
Hercules  !  how  many  things  does  this  young  man  feign 
of  me  !” 

Plato,  however,  retained  the  warmeft  attachment  to 
his  mafter.  When  that  great  and  good  man  was  fum- 
moned  before  the  fenate,  his  illuftrious  fcholar  under¬ 
took  to  plead  his  caufe,  and  begun  a  fpeech  in  his  de¬ 
fence  ;  but  the  partiality  and  violence  of  the  judges 
would  not  permit  him  to  proceed.  After  the  condem¬ 
nation,  he  prefented  his  mafter  with  money  fufficient  to 
redeem  his  life  j  which,  however,  Socrates  refufed  to  ac¬ 
cept.  During  his  imprifonment,  Plato  attended  him, 
and  was  prefent  at  a  conversation  which  he  held  with 
his  friends  concerning  the  immortality  of  the  foul  $  the 


fubftance  of  which  he  afterwards  committed  fd writing  Plato, 
in  the  beautiful  dialogue  intitled  Phcedo ,  not,  however, 
without  interweaving  his  own  opinions  and  language. 

The  philofophers  who  were  at  Athens  were  ib  alarm¬ 
ed  at  the  death  of  Socrates,  that  moft  of  them  fled  from 
the  city  to  avoid  the  injuftice  and  ciuelty  of  the  govern¬ 
ment.  Plato,  whole  grief  upon  this  occaiion  is  laid  by 
Plutarch  to  have  been  exceflive,  retired  to  Megaraj  where 
he  was  kindly  entertained  by  Euclid,  who  had  been  one 
of  Socrates’s  firft  fcholars,  till  the  ftorm  was  over.  Af¬ 
terwards  he  determined  to  travel  in  purfuit  of  knowledge  \ 
and  from  Megara  he  went  to  Italy,  where  he  conferred 
with  Eurytus,  Philolaus,.  and  Archytas.  Thefe  were 
the  moft  celebrated  of  the  followers  of  Pythagoras, 
whofe  do£trine  was  then  become  famous  in  Greece  5  and 
from  thefe  the  Pythagoreans  have  affirmed  that  he  had 
all  his  natural  philofophy.  He  dived  into  the  moft  pro¬ 
found  and  mvfterious  fecrets  of  the  Pythagoric  do£lrines  j 
and  perceiving  other  knowledge  to  be  connedled  with 
them,  he  went  to  Cyrene,  where  he  learned  geometry 
of  Theodoras  the  mathematician.  From  thence  he  paf- 
fed  into  Egypt,  to  acquaint  himfelf  with  the  theology  of 
their  priefts,  to  ftudy  more  nicely  the  proportions  of  geo¬ 
metry,  and  to  inftrutt  himfelf  in  aftronomical  obferva- 
tions  5  and  having  taken  a  full  furvey  of  all  the  country, 
he  fettled  for  fome  time  in  the  province  of  Sais,  learning 
of  the  wife  men  there,  what  they  held  concerning  the 
univerfe,  whether  it  had  a  beginning,  whether  it  moved 
wholly  or  in  part,  &c.  5  and  Paufanias  affirms,  that  he 
learned  from  thefe  the  immortality,  and  alfo  the  tranf- 
migration,  of  fouls.  Some  of  the  fathers  will  have  it, 
that  he  had  communication  with  the  books  of  Mofes, 
and  that  he  ftudied  under  a  learned  Jew  of  Heliopolis  \ 
but  there  is  nothing  that  can  be  called  evidence  for  thefe 
affertions.  St  Auftin  once  believed  that  Plato  had 
fome  conference  with  Jeremiah  j  but  afterwards  difeover- 
ed,  that  that  prophet  muft  have  been  dead  at  leaft  60 
years  before  Plato’s  voyage  to  Egypt. 

Plato’s  curiofity  was  not  yet  fatisfied.  He  travelled 
into  Perfia  to  confult  the  magi  about  the  religion  of 
that  country  :  and  he  defigned  to  have  penetrated  even 
to  the  Indies,  and  to  have  learned  of  the  Brachmans  their 
manners  and  cuftoms  5  but  the  wars  in  Alia  prevented  him. 

“  He  then  returned  into  Italy,  to  the  Pythagorean 
fchool  at  Tarentum,  where  he  endeavoured  to  improve 
his  own  fyftem,  by  incorporating  with  it  the  doflrine  of 
Pythagoras,  as  it  was  then  taught  by  Archytas,  Timseus, 
and  others.  And  afterwards,  when  he  vifited  Sicily,  he 
retained  fuch  an  attachment  to  the  Italic  fchool,  that, 
through  the  bounty  of  Dionyfius,  he  purchafed  at  a  vaft 
price  feveral  books  which  contained  the  do&rine  of  Py¬ 
thagoras,  from  Philolaus,  one  of  his  followers. 

“  Returning  home  richly  ftored  with  knowledge  of  va¬ 
rious  kinds,  Plato  fettled  in  Athens,  and  executed  the 
defign,  which  he  had  doubtlefs  long  had  in  contempla¬ 
tion,  of  forming  a  new  fchool  for  the  inftrudlion  of  youth 
in  the  principles  of  philofophy.  The  place  which  he 
made  choice  of  for  this  purpofe  was  a  public  grove,  call¬ 
ed  the  Academy ,  from  Hecademus,  who  left  it  to  the 
citizens  for  the  purpofe  of  gymnaftic  exercifes.  Adorned 
with  ftatues,  temples,  and  Sepulchres,  planted  with  lofty 
plane-trees,  and  interfered  by  a  gentle  ftream,  it  afforded 
a  delightful  retreat  for  philofophy  and  the  mufes.  Of 
this  retreat  Horace  fpeaks : 

Atque 
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Plato. 

■—v-— Atque  inter  fylvas  Academi  quxrere  verum. 

“  ’Midft  Academic  groves  to  fearcli  for  truth.” 

Within  this  inclofure  he  poffeffed,  as  a  part  of  his  humble 
patrimony,  purchafed  at  the  price  of  three  thoufand 
drachmas,  a  fmall  garden,  in  which  he  opened  a  fchool 
for  the  reception  of  thofe  who  might  be  inclined  to  at¬ 
tend  his  inftru&ions.  How  much  Plato  valued  mathe¬ 
matical  ftudies,  and  how  neceffary  a  preparation  he 
thought  them  for  higher  fpeculations,  appears  from  the 
infcription  which  he  placed  over  the  door  of  his  fchool : 
’O ccyiu  £T£t)To?  nemo).  “  Let  no  one  who  is  unac¬ 
quainted  with  geometry  enter  here.” 

«  This  new  fchool  foon  became  famous,  and  its  mailer 
was  ranked  among  the  moil  eminent  philofophers.  His 
travels  into  diftant  countries,  where  learning  and  wifdom 
flourifhed,  gave  him  celebrity  among  his  brethren  of  the 
Socratic  feft.  None  of  thefe  had  ventured  to  inilitute 
a  fchool  in  Athens  except  Ariftippus  ;  and  lie  had  con¬ 
fined  his  inftru£lions  almoil  entirely  to  ethical  fubjefts, 
and  had  brought  himfelf  into  fome  diferedit  by  the  free¬ 
dom  of  his  manners.  Plato  alone  remained  to  inherit 
the  patrimony  of  public  eiteem  which  Socrates  had 
left  his  difciples  ;  and  he  poffeffed  talents  and  learning 
adequate  to  his  defign  of  extending  the  iludy  of  philo- 
fophy  beyond  the  limits  within  which  it  had  been  in- 
clofed  by  his  mailer.  The  confequence  was,  not  only 
that  young  men  crowded  to  his  fchool  from  every  quar¬ 
ter,  but  that  people  of  the  firlt  diftin&ion  in  every  de¬ 
partment  frequented  the  academy.  Even  females,  dif- 
guifed  in  men’s  clothes,  often  attended  his  lectures.  A- 
mong  the  illuftrious  names  which  appear  in  the  cata¬ 
logue  of  his  followers  are  Dion  the  Syracufan  prince, 
and  the  orators  Hyperides,  Lycurgus,  Demofthenes,  and 
Ifocrates. 

“  Greatnefs  wras  never  yet  exempted  from  envy.  The 
dillingui fixed  reputation  of  Plato  brought  upon  him  the 
hatred  of  his  former  companions  in  the  fchool  of  So¬ 
crates,  and  they  loaded  him  with  detraction  and  oblo¬ 
quy.  It  can  only  be  aferibed  to  mutual  jealoufy,  that 
Xenophon  and  he,  though  they  relate  the  difeourfes  of 
their  common  mailer,  lludioully  avoid  mentioning  one 
another.  Diogenes  the  Cynic  ridiculed  Plato’s  doc¬ 
trine  of  ideas  and  other  abftraCt  fpeculations.  .  In  the 
midll  of  thefe  private  cenfures,  however,  the  public  fame 
of  Plato  daily  increafed  ;  and  feveral  Hates,  among  which 
were  the  Arcadians  -and  Thebans,  fent  ambaffadors  with 
earnell  requells  that  he  would  come  over,  not  only  to  jn~ 
ftruCt  the  young  men  in  philofophy,  but  alfo  to  preferibe 
them  laws  of  government.  The  Cyrenians,  Syracufans, 
Cretans,  and  Eleans,  fent  alfo  to  him  :  he  did  not  go  to 
any  of  them,  but  gave  laws  and  rules  of  governing  to  all. 
He  lived  fmgle,  yet  foberly  and  chaltely.  He  was  a  man 
of  great  virtues,  and  exceedingly  affable  of  which  we 
need  no  greater  proof,  than  his  civil  manner  of  converting 
with  the  philofophers  of  his  own  times,  when  pride  and 
envy  were  at  their  height.  His  behaviour  to  Diogenes  is 
always  mentioned  in  his  hillory.  The  Cynic  was  vaflly 
offended,  it  feems,  at  the  politenefs  and  fine  talte  of  Plato, 
and  ufed  to  catch  all  opportunities  of  fnarling  at  him.  He 
dined  one  day  at  his  table  with  other  company,  and,  tram¬ 
pling  upon  the  tapellry  with  his  dirty  feet,  uttered  this 
brutilh  farcafm,  “  I  trample  upon  the  pride  of  Plato  5”  to 
which  Plato  wifely  reparteed,  “  With  greater  pride.” 


The  fame  of  Plato  drew  difciples  to  him  from  all  parts ;  Plato, 
among  whom  were  Speufippus  an  Athenian,  his  filler’s  v—“ 
fon,  whom  he  appointed  his  fucceffor  in  the  academy, 
and  the  great  Ariflotle. 

The  admiration  of  this  illuftrious  man  was  not  con¬ 
fined  to  the  breads  of  a  few  philofophers.  He  was  in 
high  efteem  with  feveral  princes,  particularly  Archelaus 
king  of  Macedon,  and  Dionyfius  tyrant  of  Sicily.  At 
three  different  periods  he  viiited  the  court  of  this  latter 
prince,  and  made  feveral  bold  but  unfuccefsful  attempts 
to  fubdue  his  haughty  and  tyrannical  fpirit.  A  brief 
relation  of  the  particulars  of  thefe  vifits  to  Sicily  may 
ferve  to  call  fome  light  upon  the  character  of  our  phi- 
lofopher  ;  and  we  fliall  give  it  in  the  words  of  Dr  En¬ 
field,  from  whofe  elegant  hiftory  of  philofophy  we  have 
extracted  by  much  the  moll  valuable  parts  of  this  ar¬ 
ticle. 

“  The  profeffed  objeCt  of  Plato’s  firlt  vilit  to  Sicily, 
which  happened  in  the  40th  year  of  his  age,  during  the 
reign  of  the  elder  Dionyfius  the  fon  of  Hermocrates, 
was,  to  take  a  furvey  of  the  ifland,  and  particularly  to 
obferve  the  wonders  of  Mount  Aitna.  Whilft  he  was 
relident  at  Syracufe,  he  was  employed  in  the  inftruSion 
of  Dion,  the  king’s  brother-in-law',  who  poffeffed  ex¬ 
cellent  abilities,  though  hitherto  reftrained  by  the  ter¬ 
rors  of  a  tyrannical  government,  and  relaxed  by  the  lux¬ 
uries  of  a  licentious  court.  Difgufted  by  the  debauch¬ 
ed  manners  of  the  Syracufans,  he  endeavoured  to  refeue 
his  pupil  from  the  general  depravity.  Nor  did  Dion 
difappoint  his  preceptor’s  expeClations.  No  fooner  had 
he  received  a  tafte  of  that  philofophy  which  leads  to 
virtue,  than  he  was  fired  with  an  ardent  love  of  wifdom. 
Entertaining  an  hope  that  philofophy  might  produce 
the  fame  effect  upon  Dionyfius,  he  took  great  pains  to 
procure  an  interview  between  Plato  and  the  tyrant.  In 
the  courfe  of  the  conference,  whilft  Plato  was  difeourfing 
on  the  fecurity  and  happinefs  of  virtue,  and  the  miferies 
attending  injullice  and  oppreflion,  Dionyfius,  perceiving 
that  the  philofopher’s  difeourfe  wTas  levelled  againft  the 
vices  and  cruelties  of  his  reign,  difmiffed  him  with  high 
difpleafure  from  his  prefence,  and  conceived  a  defign 
againft  his  life.  It  was  not  without  great  difficulty  that 
Plato,  by  the  aftiftance  of  Dicn,  made  his  efcape.  A 
veffel  w-hich  had  brought  over  Pollis,  a  delegate  from 
Sparta,  was  fortunately  at  that  time  returning  to  Greece. 

Dion  engaged  Pollis  to  take  the  charge  of  the  philofo- 
pher,  and  land  him  fafely  in  his  native  country ;  but 
Dionyfius  difeovered  the  defign,  and  obtained  a  promife 
from  Pollis,  that  he  would  either  put  him  to  death  or 
fell  him  as  a  Have  upon  the  paffage.  Pollis  according¬ 
ly  fold  him  in  the  ifland  of  AEgina  ;  the  inhabitants  of 
which  were  then  at  w7ar  with  the  Athenians.  Plato 
could  not  long  remain  unnoticed  :  Anicerris,  a  Cyrcnaic 
philofopher,  who  happened  to  be  at  that  time  in  the 
ifland,  difeovered  the  ftranger,  and  thought  himfelf  hap¬ 
py  in  an  opportunity  of  fhowung  his  refpedt  for  fo  illuf¬ 
trious  a  philofopher  :  he  purchafed  his  freedom  for  30 
minae,  or  84I.  10s.  fielding  money,  and  fent  him  home 
to  Athens.  Repayment  being  afterwards  offered  to 
Anicerris  by  Plato’s  relations,  he  refufed  the  money, 
faying,  with  that  generous  fpirit  which  true  philofophy 
always  infpires,  that  he  faw  no  reafon  wftiy  the  relations 
of  Plato  fhould  engrofs  to  themfelves  the  honour  of  fer- 
ving  him.” 

After  a  fhort  interval;  Dionyfius  repented  of  his  ill- 

placed 
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placed  refentment,  and  wrote  to  Plato,  earneftly  requeu¬ 
ing  him  to  repair  his  credit  by  returning  to  Syracufe } 
to  which  Plato  gave  this  high-fpirited  anlwer,  that  phi- 
lofophy  would  not  allow  him  leifure  to  think  of  Diony¬ 
fius.  He  was,  however,  prevailed  upon  by  his  friend 
Dion  to  accept  of  the  tyrant’s  invitation  to  return  to 
Syracufe,  and  take  upon  him  the  education  of  Dionyfius 
the  younger,  who  was  heir  apparent  to  the  monarchy. 
He  was  received  by  Dionyfius  the  reigning  fovereign 
with  every  poflible  appearance  of  refpect  >  but  after  fee¬ 
ing  his  friend  banilhed,  and  being  himfelf  kept  as  a  pri- 
forier  at  large  in  the  palace,  he  was  by  the  tyrant  fent 
back  into  his  own  country,  with  a  promife  that  both  he 
and  Dion  fhould  be  recalled  at  the  end  of  the  war  in 
which  the  Sicilians  were  then  engaged.  This  promife 
was  not  fulfilled.  The  tyrant  wifhed  for  the  return  of 
Plato  j  but  could  not  refolve  to  recal  Dion.  At  laft, 
however,  having  probably  promifed  that  the  philofopher 
fhould  meet  his  friend  at  the  court  of  Syracufe,  he  pre¬ 
vailed  upon  Plato  to  vifit  that  capital  a  third  time. 
When  he  arrived,  the  king  met  him  in  a  magnificent 
chariot,  and  conduced  him  to  his  palace.  The  Sicilians 
too  rejoiced  in  his  return  *,  for  they  hoped  that  the  wif- 
dom  of  Plato  would  at  length  triumph  over  the  tyranni¬ 
cal  fpirit  of  the  prince.  Dionyfius  feemed  wholly  di¬ 
verted  of  his  former  refentments,  liftened  with  apparent 
pleafure  to  the  philofopher’s  doftrine,  and,  among  other 
expreflions  of  regard,  prefented  him  with  eighty  talents 
of  gold.  In  the  midft  of  a  numerous  train  of  philofo- 
phers,  Plato  now  poffeffed  the  chief  influence  and  autho¬ 
rity  in  the  court  of  Syracufe.  Whilft  Ariftippus.  was 
enjoying  himfelf  in  fplendid  luxury  •,  whilft  Diogenes 
was  freely  indulging  his  acrimonious  humour  *,  and  whilft 
yEfchines  was  gratifying  his  thirft  after  riches  ; — Plato 
fupported  the  credit  of  philofophy  with  an  air  of  digni¬ 
ty,  which  his  friends  regarded  as  an  indication  of  fupe- 
rior  wifdom,  but  which  his  enemies  imputed  to  pride. 
After  all,  it  was  not  in  the  power  of  Plato  to  prevail 
upon  Dionyfius  to  adopt  his  fyftem  of  policy,  ©r  to  re¬ 
cal  Dion  from  his  exile.  Mutual  diftruft,  after  a  fhort 
interval,  arofe  between  the  tyrant  and  the  philofopher ; 
each  fufpe&ed  the  other  of  evil  defigns,  and  each  en¬ 
deavoured  to  conceal  his  fufpicion  under  the  difguife  of 
refpedt.  Dionyfius  attempted  to  impofe  upon  Plato  by 
condefcending  attentions,  and  Plato  to  deceive  Dionyfius 
by  an  appearance  of  confidence.  At  length,  the  phi¬ 
lofopher  became  fo  much  diffatisfied  with  his  fitua- 
tion,  that  he  earneftly  requefted  permiflion  to  return  to 
Greece,  which  wras  at  laft  granted  him,  and  he  was  fent 
home  loaded  with  rich  prefents.  On  his  way  to  A- 
thens,  parting  through  Elis  during  the  celebration  of 
the  Olympic  games,  he  was  prefent  at  this  general 
affembly  of  the  Greeks,  and  engaged  univerfal  atten¬ 
tion. 

From  this  narrative  it  appears,  that  if  Plato  vifited 
the  courts  of  princes,  it  was  chiefly  from  the  hope  of 
feeing  his  ideal  plan  of  a  republic  realized  ;  and  that  his 
talents  and  attainments  rather  qualified  him  to  ftiinc  in 
the  academy  than  in  the  council  or  the  fenate. 

Plato,  now  reftored  to  his  country  and  his  fchool,  de¬ 
voted  himfelf  to  fcience,  and  fpent  the  laft  years  of  a 
long  life  in  the  inftruftion  of  youth.  Having  enjoyed 
the  advantage  of  an  athletic  conftitution,  and.lived  all 
his  days  temperately,  he  arrived  at  the  81  ft,  or  accord¬ 
ing  to  fome  writers  the  79th,  year  of  his  age,  and  died, 
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through  the  mere  decay  of  nature,  in  the  firft  year  of  Plato, 
the  hundred  and  eighth  Olympiad.  He  palled  his  whole  — \— 
life  in  a  ftate  of  celibacy,  and  therefore. left  no  natural 
heirs,  but  transferred  his  effects  by  will  to  his  friend 
Adir.mantus.  The  grove  and  garden,  which  had  been 
the  feene  of  his  philofophical  labours,  at  laft  afforded 
him  a  fepulchre.  Statues  and  altars  were  erected  to  his 
memory  j  the  day  of  his  birth  long  continued  to  be  ce¬ 
lebrated  as  a  feftival  by  his  followers  j  and  his  portrait 
is  to  this  day  preferved  in  gems  :  but  the  rnoft  Lifting 
monuments  of  his  genius  are  his  writings, v  which  have 
been  tranfmitted,  without  material  injury,  to  the  prefent 
times.  . 

The  character  of  this  philofopher  has  always  been 
high.  Befides  the  advantages  of  a  noble  birth,  he  had 
a  large  and  comprehend  ve  under  Handing,  a  vaft  fund  of 
wit  and  good  tafte,  great  evenr.efs  and  fweetnefs  of  tem¬ 
per,  all  cultivated  and  refined  by  education  and  travel } 
fo  that  it  is  no  wonder  if  he  was  honoured  by  his  coun¬ 
trymen,  eftcemed  by  ftrangers,  and  adored  by  his  fcho- 
lars.  The  ancients  thought  more  highly  of  Plato  than 
of  all  their  philofopherS :  they  always  called  him  the  Di¬ 
vine  P/ato  ;  and  they  feemed  refolved  that  his  defeent 
fliould  be  more  than  human.  “  There  are  (lays  Apu- 
leius)  who  affert  Plato  to  have  fprung  from  a  more  iub- 
lime  conception  ;  and. that  his  mother  Perictione,  who 
was  a  very  beautiful  woman,  was  impregnated  by  Apol¬ 
lo  in  the  Ihape  of  a  fpe&re.”  Plutarch,  Suidas,  and 
others,  affirm  this  to  have  been  the  common  report  at 
Athens.  When  he  was  an  infant,  his  father  Arifto 
went  to  Hymettus,  with  his  wife  and  child,  to  facrifice 
to  the  mufes  ;  and  while  they  were  buffed  in  the  divine 
rites,  a  fwarm  of  bees  came  and  diftilled  their  honey  up¬ 
on  his  lips.  This,  fays  Tully,  was  confidered  as  a  pre- 
fage  of  his  future  eloquence.  Apuleius  relates,  that  So¬ 
crates,  the  night  before  Plato  was  recommended  to  him, 
dreamed  that  a  young  fwan  fled  from  Cupid’s  altar  in 
the  academy,  and  fettled  in  his  lap  j  thence  foared  to 
heaven,  and  delighted  the  gods  with  its  mufic :  and  when 
Arifto  the  next  day  prefented  Plato  to  him,  “  Friends 
(fays  Socrates),  this  is  the  fwan  of  Cupid’s  academy.” 

The  Greeks  loved  fables:  they  ftiow  however  in  the  pre¬ 
fent  cafe,  what  exceeding  refpeft  was  paid  to  the  me¬ 
mory  of  Plato.  Tully  perfeftly  adored  him  ;  tells  us, 
how  he  was  juftly  called  by  Pansstius  the  divine ,  the 
mojl  wife ,  the  mojl  J, acred ’,  the  Homer  of  philofophers  ; 
entitled  him  to  Atticus,  Dens  ille  nofer ;  thinks,  that  if 
Jupiter  had  fpoken  Greek,  he  would  have  fpoken  in 
Plato’s  language,  and  made  him  fo  implicitly  his  guide  in 
wifdom  and  philofophy,  as  to  declare,  that  he  had  rather 
err  with  Plato  than  be  right  with  any  one!  elfe.  But, 
panegyric  afide,  Plato  was  certainly  a  very  wonderful 
man,  of  a  large  and  comprehenfive  mind,  an  imagination 
infinitely  fertile,  and  of  a  moft  flowing  and  copious  elo¬ 
quence.  Neverlhelefs,  the  ftrength  and  heat  of  fancy 
prevailing  in  his  compofition  over  judgement,  he  was  too 
apt  to  foar  beyond  the  limits  of  earthly  things,  to  range 
in  the  imaginary  regions  of  general  and  abftrafted  ideas  j 
and  on  which  account,  though  there  is  always  a  great- 
nefs  and  fublimity  in  his  manner,  he  did  not  philofo- 
pbize  fo  much  according  to  truth  and  nature  as  Ari- 
ftotle,  though  Cicero  did  not  fcruple  to  give  him  the 
preference. 

The  waitings  of  Plato  are  all  in  the  way  of  dialogue  j 
where  he  feems  to  deliver  nothing  from  himfelf,  but  every 
•  thing 
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tiling  as  Ae  fentiments  and  opinions  of  others,  of  So¬ 
crates  chiefly,  of  Timseus,  &c.  He  does  not  mention 
himfelf  anywhere,  except  once  in  his  Phsedo,  and  ano¬ 
ther  time  in  his  Apology  for  Socrates.  His  ftyle,  as 
Ariftotle  obferved,  is  betwixt  profe  and  verfe  :  on  which 
account,  fome  have  not  fcrupled  to  rank  him  with  the 
poets.  There  is  a  better  reafon  for  fo  doing  than  the 
elevation  and  grandeur  of  his  ftyle  :  his  matter  is  often¬ 
times  the  offspring  of  imagination,  inftead  of  do&rines 
or  truths  deduced  from  nature.  The  firft  edition  of 
Plato’s  works  in  Greek  was  put  out  by  Aldus  at  Ve¬ 
nice  in  1513  ;  but  a  Latin  verfion  of  him  by  Marfilius 
Ficinus  had  been  printed  there  in  1491.  They  were 
reprinted  together  at  Lyons  in  1588,  and  at  Francfort 
in  1602.  The  famous  printer  Henry  Stephens,  in  1578, 
gave  a  moft  beautiful  and  correct  edition  of  Plato’s 
works  at  Paris,  with  a  new  Latin  verfion  by  Serranus, 
in  three  volumes  folio  ;  and  this  defervedly  paffes  for  the 
beft  edition  of  Plato  :  yet  Serranus’s  edition  is  very  ex¬ 
ceptionable,  and  in  many  refpe&s,  if  not  in  all,  inferior 
to  that  of  Ficinus. 

PLATONIC,  fomething  that  relates  to  Plato,  his 
fchool-philofophy,  opinions,  or  the  like.  Thus,  plato¬ 
nic  love  denotes  a  pure  fpiritual  affe&ion,  for  which 
Plato  was  a  great  advocate,  fubflfting  between  the  dif¬ 
ferent  fexes,  abftra&ed  from  all  carnal  appetites,  and  re¬ 
garding  no  other  obje&  but  the  mind  and  its  beauties  ; 
or  it  is  even  a  ftncere  difinterefted  friendftiip  fubflfting 
between  perfons  of  the  fame  fex,  abftra&ed  from  any 
felfifti  views,  and  regarding  no  other  obje£t  than  the 
perfon,  if  any  fuch  love  or  friendftiip  has  aught  of  a 
foundation  in  nature. 

PLATONIC  Year ,  or  the  Great  Year ,  is  a  period  of 
time  determined  by  the  revolution  of  the  equinoxes,  or 
the  fpace  w’herein  the  ftars  and  conftellations  return  to 
their  former  places  in  refpeft  of  the  equinoxes.  The 
platonic  year,  according  to  Tycho  Brahe,  is  25816,  ac¬ 
cording  to  Ricciolus  25910,  and  according  to  Caflini 
24800  years. 

This  period  once  accompliftied,  it  was  an  opinion 
among  the  ancients  that  the  world  was  to  begin  anew, 
and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  philofophy  of  Plato,  which 
was  divided  into  three  branches,  theology ,  phyjics ,  and 
?nathematics .  Under  theology  were  comprehended  meta- 
phyflcs  and  ethics,  or  that  which  in  modern  language  is 
called  moral  philofophy.  Plato  wrote  likewife  on  dia- 
leffics,  but  with* fuch  inferiority  to  his  pupil  Ariftotle, 
that  his  works  in  that  department  of  fcience  are  feldom 
mentioned. 

The  ancient  philofophers  always  began  their  theologi¬ 
cal  fyftems  with  fome  difquifition  on  the  nature  of  the 
gods,  and  the  formation  of  the  world  ;  and  it  was  a 
fundamental  do&rine  with  them,  that  from  nothing  no¬ 
thing  can  proceed.  We  are  not  to  fuppofe  that  this  ge¬ 
neral  axiom  implied  nothing  more  than  that  for  every 
effedl  there  muft  be  a  caufe  ;  for  this  is  a  propofltion 
which  no  man  will  controvert  who  underftands  the  terms 
in  which  it  is  expreffed  :  but  the  ancients  believed  that  a 
proper  creation  is  impoflible  even  to  omnipotence,  and 
that  to  the  produdion  of  any  thing  a  material  is  not  lefs 
necejfary  than  an  efficient  caufe,  (fee  Metaphysics,  N° 
264 — 304.).  That  with  refpeft  to  this  important  que- 
ftion,  Plato  agreed  with  his  predeceffors  and  contempo¬ 
raries,  appears  evident  to  u?  from  the  whole  tenor  of  his 
Vol.  XVI.  Part  I. 
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Timceus .  We  agree  with  Dr  Enfield  *  in  thinking,  that  Platonimi, 
in  this  dialogue,  which  comprehends  his  whole  dodtrine  v 
on  the  fubjedt  of  the  formation  of  the  univerle,  matter  - 

is  fo  manifeftly  fpoken  of  as  eternally  co-exifting  with 
God,  that  this  part  of  his  dodtrine  could  not  have  been 
miftaken  by  fo  many  learned  and  able  writers,  had  they 
not  been  feduced  by  the  defire  of  eftabli  thing  a  coinci¬ 
dence  of  dodtrine  between  the  writings  of  Plato  and 
Mofes.  It  is  certain  that  neither  Cicero  f ,  nor  Apu-  f-  Ac. 
leius  J,  nor  Alcinous  §,  nor  even  the  later  commentator  hb.  u  c.  6. 
Chalcidius,  underftood  their  matter  in  any  ojher  fenfe  f  ** 
than  as  admitting  two  primary  and  incorruptible  princi-  ^ 
pies,  God  and  matter  ;  to  which  we  (hall  afterwards  fee 
reafon  to  add  a  third,  namely  ideas.  The  paffages 
quoted  by  thofe  who  maintain  the  contrary  opinion  are 
by  no  means  fufficient  for  their  purpofe.  Plato,  it  is 
true,  in  his  Timaeus,  calls  God  the  pare  fit  of  the  univerfe , 
and  in  his  Sophifta  fpeaks  of  him  as  “  forming  animate 
and  inanimate  beings,  which  did  not  before  exift  but 
thefe  expreflions  do  not  neceffarily  imply  that  this  off- 
fpring  of  Deity  was  produced  from  nothing,  or  that  no 
prior  matter  exifted  from  which  thefe  new  beings  were 
formed.  Through  the  whole  dialogue  of  the  Timceus, 

Plato  fuppofes  two  eternal  and  independent  caufes  of  all 
things  ;  one,  that  by  which  all  things  are  made,  which 
is  God ;  the  other,  that  from  wrhich  all  things  are  made, 
which  is  matter.  He  diftingufihes  between  God,  mat¬ 
ter,  and  the  univerfe,  and  fuppofes  the  architedt  of  the 
world  to  have  formed  it  out  of  a  mafs  of  pre-exiftent 
matter.  Matter,  according  to  Plato,  is  an  eternal  and 
infinite  principle.  His  dodtrine  on  this  head  is  thus  ex¬ 
plained  by  Cicero  ||.  “  Matter,  from  which  all  things  J  Ac.  Qtu 

are  produced  and  formed,  is  a  fubftance  without  form  or llb-  u  c*  8* 
quality,  but  capable  of  receiving  all  forms,  and  under¬ 
going  every  kind  of  change;  in  which,  however,  it 
never  fuffers  annihilation,  but  merely  a  folution  of  its 
parts,  which  are  in  their  nature  infinitely  divifible,  and 
move  in  portions  of  fpace  which  are  alfo  infinitely  divi¬ 
fible.  When  that  principle  which  we  call  quality  is 
moved,  and  adts  upon  matter,  it  undergoes  an  entire 
change,  and  thofe  forms  are  produced,  from  which  arifes 
the  diverfined  and  coherent  fyftem  of  the  univerfe.” 

This  dodtrine  Plato  unfolds  at  large  in  his  Timseus,  and 
particularly  inflfts  upon  the  notion,  that  matter  has  ori¬ 
ginally  no  form,  but  is  capable  of  receiving  any.  He 
calls  it  the  mother  and  receptacle  of  forms,  by  the  union 
of  which  with  matter  the  univerfe  becomes  perceptible 
to  the  fenfes;  and  maintains,  that  the  viflble  world 
owes  its  forms  to  the  energy  of  the  divine  intelledtual 
nature. 

Our  author  is  fupported  in  drawing  this  inference  by 
the  teftimony  of  Diogenes  Laertius,  who  furely  un¬ 
derftood  the  language  and  dogmas  of  Plato  better  than 
the  moft  accompliftied  modern  fcholar  can  pretend  to 
do  ;  yet  a  learned  writer  *  has  lately  expreffed  great  *  &r  Ogil - 
furprife  that  anyone  ftiould  conflder  matter  as  having^* 
been,  in  Plato’s  opinion,  uncreated  ;  and  he  boldly  af¬ 
firms,  that  Laertius,  inftead  of  afferting  that  fpirit  and 
matter  were  the  principles  of  all  things,  ought  to  have 
faid  that^  God  alone,  in  Plato’s  eftimation,  was  their  ori¬ 
ginal.— To  prove  this,  he  gives  from  the  Timceus  a  quo¬ 
tation,  in  which  the  founder  of  the  academy  declares 
that  God  framed  heaven  and  earth,  and  the  inferior  dei¬ 
ties  ;  and  that  as  he  fafhioned \  fo  he  pervades  all  na¬ 


ture. 


He  obferves,  that  Cicero  denominates  the  god  of 
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Platonifm.  Plato  the  metier,  and  the  god  of  Ariftotle  only  the  go- 
W  *  '  vernor,  of  the  world.  Arid,  to  fatisfy  thofe  who  may 

demand  a  particular  proof  of  Plato’s  having  taught  a 
real  creation,  he  affirms  that  his  writings  abound  with 
declarations  on  the  fubjedl,  of  which  the  meaning  cannot 
Theology  o/'be  mifapprehended.  “  With  this  purpofe  (fays  he)  Pla- 
Tlcito.  t0  denominates  at  one  time  the  principles  or  fubftance  of 
all  things,  Tivopoera  .9-sov  Any-ioviyov,  the  productions  of 
the  efficient  Deity,  and  at  others  enters  more  particular¬ 
ly  into  the  queftion.  Thus,  he  obferves,  that  many  per- 
fons  are  ignorant  ©f  the  nature  and  power  of  mind  or  in¬ 
tellect,  1  as  having  exilted  at  the  beginning,  antecedent 
to  all  bodies.’  Of  this  mind,  he  obferves,  that  it  is 
without  exception  Ilacvr^v  of  all  things  the 

moft  ancient ;  and  he  fubjoins,  in  order  to  remove  all 
doubt  of  his  purpofe,  that  it  is  alfo  Ktvwwg,  the 
caufc  or  principle  of  motion .” 

With  all  poffible  refpeCt  for  Dr  Ogilvie,  of  whofe 
*  piety  and  erudition  we  are  thoroughly  convinced,  we 

mult  take  the  liberty  to  fay,  that  to  us  the  declarations 
of  Plato  on  this  fubjeCt  appear  much  lefs  precifc  and 
explicit  than  they  appear  to  him*,  and  that  the  inference 
which  lie  would  draw  from  the  words  of  Cicero  feems 
not  to  flow  neceffarily  from  the  fenfe  of  thofe  words. 
That  Plato  believed  God  to  have  framed  the  heaven  and 
the  earth,  and  to  have  fafhioned  all  nature,  is  a  pofition 
which,  as  far  as  we  know,  has  never  been  controverted ; 
but  between  framing  or  fajhioning  the  chaos  or  vM 
and  calling  the  univerfe  into  exiftence  from  non¬ 
entity,  there  is  an  infinite  and  an  obvious  difference. 
The  cl  I  function  made  by  Cicero  between  the  God  of 
Plato  and  the  God  of  Ariftotle  is  a  juft  diflinCHon,  but 
it  will  not  bear  the  fuperftru&ure  which  the  learned 
doClor  builds  upon  it.  Ariftotle  maintained  the  eter¬ 
nity  of  the  world  in  its  prefent  form.  Plato  certainly 
taught  that  the  firft  matter  was  in  time  reduced  from  a 
chaotic  ftate  into  form  by  the  power  of  the  Demiurgus; 
but  we  have  feen  nothing  in  his  writings  which  explicitly 
declaies  his  belief  that  the  fir [l  matter  was  itfelf  created. 

The  learned  Cud  worth,  who  wifhed,  like  Dr  Ogilvie, 
to  And  a  coincidence  of  doCtrine  between  the  theology 
of  Plato  and  that  of  the  Gofpel,  ftrained  all  his  facul¬ 
ties  to  prove  that  his  favourite  philofopher  taught  a 
proper  creation  :  but  he  laboured  in  vain.  He  gives  a 
number  of  quotations  in  fupport  of  his  pofition  ;  of 
which  we  (hall  here  infert  only  thofe  two  upon  which 
Dr  Ogilvie  feems  to  lay  the  greateft  ftrefs.  Plato,  fays 
the  author  of  the  Intelle&ual  Syftem,  calls  the  one 
God  (a)  q<;  yw  ovgxvov  text  hov<;,  xxi  txvtx  tx  iv  ov^xyo) 
xxt  tx  iy  x2ov,  text  v7ro  yr,$  xttx vrx  egyxrsrxt —  He  that 
makes  earth ,  and  heaven ,  and  the  gods ,  and  doth  all 
things  both  in  heaven ,  and  hell ,  and  under  the  earth . 
And,  again,  “  he  by  whofe  efficiency  the  things  of  the 
world  (wrsgtfy  eyavsro,  ^orsgoy  ovx  ovtx)  were  afterwards 
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made  when  they  were  not  before  Both  Cud  worth  Platoirffm. 
and  Ogilvie  think  this  laft  fentence  an  explicit  declara-  1  "v  ‘ 
tion  of  Plato’s  belief  in  the  creative  power  of  God  :  but  * 
that  they  are  miftaken  has  been  evinced  by  Mofheim P*  1  *' 
with  a  force  of  argument  which  will  admit  of  no  reply. 

In  that  part  of  the  Sophift  from  which  the  quotation  is 
taken,  Plato  confiders  the  ^wx/xiv  towtmw,  of  which  he 
is  treating,  as  belonging  both  to  God  and  to  man  *,  and 
he  defines  it  in  general  to  be  “  a  certain  power  which  is 
the  caufe  that  things  may  afterwards  be  which  were  not 
before.”  Cudworth  willies  to  confine  this  definition  to 
the  divine  power  ,  and  adds  from  himfelf  to  the  text 
which  he  quotes  the  following  words,  which  are  not 
in  Plato,  or  FROM  AN  ANTECEDENT  NON-EXISTENCF, 

BROUGHT  forth  INTO  BEING  !  That  the  incomparable 
author  intended  to  deceive  his  reader,  we  are  far  from 
imagining  :  his  zeal  for  Platonifin  had  deceived  himfelf. 

Plato’s  definition  comprehends  the  ^vvxptv  ttoivtuck  f  as  f  Mofch * 


well  of  man  as  of  God  j  and  therefore  cannot  infer 
creative  power  anywhere,  unlefs  the  father  of  the  acade-  c^‘  4^3- 
my  was  fo  very  abfurd  as  to  fuppofe  human  artifts  the  n.  11. 
creators  of  thofe  machines  which  they  have  invented 
and  made  !  Mofheim  thinks  that  Cudworth  was  milled 
by  too  implicit  a  confidence  in  Ficinus  ;  and  it  is  not 
impoftible  that  Dr  Ogilvie  may  have  been  fwayed  by 
the  authority,  great  indeed,  of  the  author  of  the  Intel¬ 
lectual  Syftem. 

That  intellect  exifted  antecedent  to  all  bodies  is  in¬ 
deed  a  Platonic  dogma,  from  which  Dr  Ogilvie,  after 
Cudworth,  withes  to  infer  that  the  doflrine  of  the  crea¬ 
tion  was  taught  in  the  academy  }  but  Dr  Ogilvie  knows, 
and  no  man  knew  better  than  Cudworth,  that  Plato, 
with  every  other  Greek  philofopher,  diftinguilhed  be¬ 
tween  body  and  matter ;  and  that  though  he  held  the 
priority  ©f  intellefl  to  the  former,  it  by  no  means  fol¬ 
lows  that  he  believed  it  to  have  exifted  antecedent  to 
the  latter.  That  he  believed  mind, ,  or  rather  foul  (for 
he  diftinguiflies  between  the  two),  to  be  the  caufe  or 
principle  of  motion,  cannot  be  denied  ,  but  we  are  not 
therefore  authorifed  to  conclude,  that  he  likewife  be¬ 
lieved  it  to  be  the  caufe  of  the  exiftence  of  matter.  That 
he  believed  mind  to  be  the  moft  ancient  of  all  things , 
taking  the  word  things  in  the  moft  abfolute  fenfe,  can¬ 
not  be  true,  fince  by  Dr  Ogilvie’s  own  acknowledgement 
he  held  the  exiftence  and  eternity  of  ideas ,  not  to  add 
that  he  believed  to  h  or  r  xyxdov — the  firft  hypoftafis  in 
his  trinity,  to  be  fuperior  to  mind  and  prior  to  it,  though 
not  in  time,  yet  in  the  order  of  nature.  When  there¬ 
fore  he  calls  mind  the  moft  ancient  of  all  things ,  he  mull 
be  fuppofed  to  mean  only,  that  it  is  more  ancient  than  all 
bodies  and  inferior  fouls.  It  is  no  reflection  on  the 
chara&er  of  Plato  that  he  could  not,  by  the  efforts  of  his 
own  reafon,  acquire  any  notion  of  a  proper  creation  5 
fince  we,  who  have  the  advantage  of  his  writings,  and  of 

writings 


(a)  Mofheim  affirms  that  this  quotation  is  nowhere  to  be  found  in  the  writings  of  Plato.  He  therefore  at  firft; 
fufpe&ed  that  the  learned  author,  in  looking  haftily  over  Plato’s  10th  book  De  Legibus ,  had  transferred  to  God 
what  is  there  faid  of  the  amtna  mundi,  leading  by  its  own  motions  every  thing  in  the  heaven,  the  earth,  and  the 
fea,  and  that  he  had  added  fomething  of  his  own.  He  dropped  that  opinion,  however,  when  he  found  Plato,  in  the 
xoth  book  of  his  Republic,  declaring  it  to  be  as  “  eafy  for  God  to  produce  the  fun,  moon,  ftars,  and  earth,  &lc.  from 
himfelf,  as  it  is  for  us  to  produce  the  image  of  ourfelves,  and  whatever  elfe  we  pleafe,  only  by  interpofing  a  looking- 
glafs,”  In  all  this  power,  however,  there  is  nothing  fimilar  to  that  of  creation. 
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Pi  a  tom  fm.  writings  infinitely  more  valuable,  to  inftruft  us,  find  it  probably  that  there  ar; 
y"  v~  extremely  difficult,  if  not  impofiible,  to  conceive  how 
any  thing  can  begin  to  be.  We  believe  the  fa£l  on  the 
authority  of  revelation  ;  but  Ihould  certainly  have  never 
agitated  fiich  a  queftion,  had  it  not  been  ftated  to  us  by 
writers  infpired  with  celellial  wifdom. 

In  the  Platonic  cofmogony  we  cannot  therefore  doubt 
_  but  that  the  eternity  of  the  vA-4  retain  was  taken  for  grant¬ 

ed.  Whether  it  was  an  eternal  and  necelfary  emana¬ 
tion  from  an  eternal  mind,  is  not  perhaps  quite  fo  evi¬ 
dent,  though  our  own  opinion  is,  that  it  was  believed 
to  be  felf-exiftent.  But  be  this  as  it  may,  which  is  not 
worth  difputing,  one  thing  is  certain,  that  Plato  did 
not  believe  it  to  have  a  fingle  form  or  quality  which  it 
did  not  receive  either  from  the  Demiurgus  or  the  Pfyche 
— the  fecond  or  third  perfon  of  this  trinity.  Except 
Arillotle,  all  the  Greek  philofophers,  who  were  not 
materialifts,  held  nearly  the  fame  opinions  refpedling  the 


origin  of  the  world  ;  fo  that  in  examining  their  fy  Items 
we  lhall  be  greatly  milled  if  we  underdand  the  terms 
incorporeal  and  immaterial  as  at  all  fynonymous.  It 
was  alfo  a  do£lrine  of  Plato,  that  there  is  in  matter  a  ne- 
ceifary  but  blind  and  refra£lory  force  ;  and  that  hence 
arifes  a  propenfity  in  matter  to  diforder  and  deformity, 
which  is  the  caufe  of  all  the  imperfe£lion  which  appears 
in  the  works  of  God,  and  the  origin  of  evil.  On  this 
fubjeft  Plato  writes  with  wonderful  obfcurity :  but,  as 
far  as  we  are  able  to  trace  his  conceptions,  he  appears  to 
have  thought,  that  matter,  from  its  nature,  refills  the 
will  of  the  Supreme  Artificer,  fo  that  he  cannot  per¬ 
fectly  execute  his  defigns  *,  and  that  this  is  the  caufe  of 
the  mixture  of  good  and  evil  which  is  found  in  the  ma¬ 
terial  world. 

Plato,  however,  was  no  materialifl.  He  taught,  that 
there  is  an  intelligent  caufe,  which  is  the  origin  of  all 
fpiritual  being,  and  the  former  of  the  material  world. 
The  nature  of  this  great  being  he  pronounced  it  difficult 
to  difeover,  and  when  difeovered,  impoffible  to  divulge. 
The  exiilence  of  God  he  inferred  from  the  maiks  of  in¬ 
telligence,  which  appear  in  the  form  and  arrangement  of 
bodies  in  the  vifible  world  :  and  from  the  unity  of  the 
material  fyftem  he  concluded,  that  the  mind  by  which 
it  was  formed  mull  be  one.  God,  according  to  Plato, 
is  the  fupreme  intelligence,  incorporeal,  without  be¬ 
ginning,  end,  or  change,  and  capable  of  being  perceived 
only  by  the  mind.  He  certainly  diltinguilhed  the  Dei¬ 
ty  not  only  from  body,  and  whatever  has  corporeal 
qualities,  but  from  matter  itfelf,  from  which  all  things 
are  made.  He  alfo  aferibed  to  him  all  thofe  qualities 
which  modern  philofophers  aferibe  to  immaterial  fub- 
llance  :  and  conceived  him  to  be  in  his  nature  fimple, 
uncircumfcribed  in  fpace,  the  author  of  all  regulated 
motion,  and,  in  fine,  poffeffed  of  intelligence  in  the  high- 
ell  perfe&ion. 

His  notions  of  God  are  indeed  exceedingly  refined, 
and  fuch  as  it  is  difficult  to  fuppofe  that  he  could  ever 
have  acquired  but  from  fome  obfeure  remains  of  prime¬ 
val  tradition,  gleaned  perhaps  from  the  prielts  of  Egypt 
or  from  the  philofophers  of  the  Ealt.  In  the  Divine 
Nature  he  certainly  believed  that  there  are  two,  and 
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three,  hypofafes ,  whom  he  called  Platonlfm. 
ro  ov  and  ra  Iv,  vov;  and  The  firll  he  confidered 

as  felf-exiilent,  and  elevated  far  above  all  mind  and  all 
knowledge  )  calling  him,  by  way  of  eminence,  the  being, 
or  the  one.  The  only  attribute  which  he  acknowledged 
in  this  perfon  was  goodnefs ;  and  therefore  he  frequent¬ 
ly  llyles  him  ro  xyxScy — the  good ,  or  ejfential  goodnefs. 

The  fccond  he  confidered  as  mind,  the  wifdom? or  reafon 
of  the  firll,  and  the  maker  of  the  world ;  and  therefore 
he  llyles  him  vov$  Xoyos  and  inf&tcvgycs*  The  third 
he  always  fpeaks  of  as  the  foul  of  the  world ;  and  hence 
calls  him  or  ipvyvi  rov  Kerf&w.  He  taught  that 

the  fecond  is  a  necefiary  emanation  from  the  firfl,  and 
the  third  from  the  fecond ,  or  perhaps  from  the  firjl  and 
fecond. 

Some  have  indeed  pretended,  that  the  Trinity ,  which 
is  commonly  called  Platonic ,  was  a  fiCtion  of  the  later 
Platonills,  unknown  to  the  founder  of  the  fchool :  but 
any  perfon  who  lhall  take  the  trouble  to  lludy  the  wri¬ 
tings  of  Plato,  will  find  abundant  evidence  that  he  really 
alferted  a  triad  of  divine  hypollafes,  all  concerned  in  the 
formation  and  government  of  the  world.  Thus  in  his 
10th  book  of  Lawrs,  where  he  undertakes  to  prove  the 
exiilence  of  a  Deity  in  oppofition  to  atheills,  he  afeends 
no  higher  in  the  demonilration  than  to  the  •fyvyv  or  mun¬ 
dane  foul,  which  he  held  to  be  the  immediate  and  pro¬ 
per  caufe  of  all  the  motion  that  is  in  the  world.  But  in 
other  parts  of  his  writings  he  frequently  afierts,  as  fu- 
perior  to  the  felf-moving  principle,  an  immoveable  m»$ 
or  intelleCl,  which  was  properly  the  demiurgus  or  fra¬ 
mer  of  the  world  j  and  above  this  hypofafs  one  mod 
fimple  and  abfolutely  per  feci  being,  who  is  confidered  in 
his  Theology  as  xv\ cesog  the  original  deity ,  in  contradi- 
llin£lion  from  the  others,  who  are  only  foot  zx  hnv.  Thefe 
doctrines  are  to  be  gathered  from  bis  works  at  large, 
particularly  from  the  Timer  us,  Phi/ebus ,  Sophifia  and  E- 
pinonus  :  but  there  is  a  paflfage  in  his  fecond  epiflle  to 
Dionyfius,  apparently  written  in  anfwer  to  a  letter,  in 
which  that  monarch  had  required  him  to  give  a  more 
explicit  account  than  he  had  formerly  done  of  the  na¬ 
ture  of  God,  in  which  the  do&rine  of  a  Trinity  feems 
to  be  dire£lly  alferted.  “  After  having  faid  that  he 
meant  to  wrap  up  his  meaning  in'  fuch  obfcurity,  as 
that  an  adept  only  ffiould  fully  comprehend  it,  he  adds 
expreffions  to  the  following  import :  ‘  The  Lord  of 
Nature  is  furrounded  on  all  fides  by  his  works  :  what¬ 
ever  is  exifts  by  his  permiffion  :  he  is  the  fountain  and 
fource  of  excellence  :  around  the  fecond  perfon  are  placed 
things  of  the  fecond  order  ;  and  around  the  third  thofe 
of  the  third  degree  (b).”  Of  this  obfeure  palfage  a  very 
fatisfa£lory  explanation  is  given  in  Dr  Ogilvie’s  Theo¬ 
logy  of  Plato ,  to  which  the  narrow  limits  preferibed  to 
fuch  articles  as  this  compel  us  to  refer  the  reader.  We 
lhall  only  fay,  that  the  account  which  we  have  given  of 
the  Platonic  trinity  is  ably  fupported  by  the  dodlor. 

In  treating  of  the  eternal  emanation  of  the  fecond 
and  third  hypollafes  from  the  firll,  the  philofophers  of 
the  academy  compare  them  to  light  and  heat  proceed¬ 
ing  from  the  fun*  Plato  himfelf,  as  quoted  by  Dr  Cud- 
worth,  illullrates  his  do£lrine  by  the  fame  comparifon. 

4  L  2  For 


(b).  UzqI  Ttuv  7TXVTMV  fixcnXZX,  7TXVT  i<St,  XXI  ’ExUVW  tHXCt,  7TXVTX>  JLxZlVOq  XtTlX  'KXyVttV  T6JV  XXXM V.  flTSgf 

eiynex,  xxi  rgeroy  7rz%i  rx  x^zrx*  Oper.  p.  12 69. 
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Platon’fm.  For  u  rayx&ov  or  the  firft  hypoftafis,  is  in  the  intellec- 
Uv"*T  v  w  tual  world  the  fame  (he  fays)  to  intellect  and  intelli- 
gibles  that  the  fun  is  in  the  corporeal  world  to  vifion 
and  vifibles ;  for  as  the  fun  is  not  vifion  itfelf  but  the 
caufe  of  vifion,  and  as  that  light  l^yy  which  we  fee  is  not 
the  fun  but  only  a  thing  like  the  fun  ;  fo  neither  is  the 
Supreme  or  Higheft  Good  properly  knowledge,  but  the 
caufe  of  .knowledge  ;  nor  is  intellect,  confidered  as  fuch, 
the  bell  and  mod:  perfeft  being,  but  only  a  being  ha¬ 
ving  the  form  of  perfedlion.”  Again,  “  as  the  fun  caufes 
other  things  not  only  to  become  vilible  but  alfo  to  be 
generated  ;  fo  the  Supreme  Good  gives  to  things  not  only 
their  capability  of  being  known,  but  alfo  their  very  ef* 
fences  by  which  they  fubfiit  ;  for  this  fountain  of  the 
Deity,  this  higheft  good,  is  not  itfelf  properly  effence, 
but  above  effence,  tranfcending  it  in  refpe£t  both  of  dig¬ 
nity  and  of  power.” 

The  refemblance  which  this  trinity  of  Plato  bears  to 
that  revealed  in  the  gofpel  mu  ft  be  obferved  by  every 
attentive  reader  ;  but  the  two  doctrines  are  likewife  in 
fome  refpefts  exceedingly  diflimilar.  The  third  hypo¬ 
ftafis  in  the  Platonic  fyftem  appears  in  no  point  of  view 
co-ordinate  with  the  firft  or  fecond.  Indeed  the  firft  is 
elevated  far  above  the  fecond,  and  the  third  funk  ftill 
farther  beneath  it,  being  confidered  as  a  mere  foul  im- 
merfed  in  matter,  and  forming  with  the  corporeal  world, 
to  which  it  is  united,  one  compound  animal.  Nay,  it 
does  not  appear  perfe6tly  clear,  that  Plato  confidered 
his  ^v^yi  tov  Korpov  as  a  pure  fpirit,  or  as  having  fubfift- 
ed  from  eternity  as  a  diftin6t  Hypojiafis.  “  This  go¬ 
verning  fpirit,  of  whom -the  earth,  properly  fo  called,  is 
the  body,  confifted,  according  to  our  author’s  pliilofo- 
phy,  cf  the  fame  and  the  other  ;  that  is,  of  the  firft 
matter,  and  of  pure  intelligence,  framed  to  a£luate  the 
machinery  of  nature.  The  Supreme  Being  placed  him 
in  the  middle  of  the  earth  *,  which,  in  the  vivid  idea  of 
Plato,  feemed  itfelf  to  live,  in  confequence  of  an  influ¬ 
ence  that  was  felt  in  every  part  of  it.  From  this  feat 
his  power  is  reprefented  as  being  extended  on  all  fides  to 
the  utmoft  limit  of  the  heavens  ;  conferring  life,  and 
preferving  harmony  in  the  various  and  complicated  parts 
of  the  univerfe.  Upon  this  being  God  is  faid  to  have 
looked  with  peculiar  complacency  after  having  formed 
him  as  an  image  of  himfelf,  and  to  have  given  beauty 
and  perfect  proportion  to  the  manfion  which  lie  was  de- 
ftined  to  occupy.  According  to  the  do&rine  of  Timae- 
us,  the  Supreme  Being  ftruck  out  from  this  original 
mind  innumerable  fpirits  of  inferior  order,  endowed  with 
principles  of  reafon  ;  and  he  committed  to  divinities  of 
fecondary  rank  the  talk  nf  inverting  thefe  in  material 
forms,  and  of  difperfmg  them  as  inhabitants  of  the  fun, 
moon,  and  other  celeftial  bodies.  He  taught  alfo,  that 
at  death  the  human  foul  is  reunited  to  the  yp v tov  koct - 
(tw,  as  to  the  fource  from  which  it  originally  came.” 

Such  is  the  third  perfon  of  the  Platonic  triad,  as  we 
find  his  nature  and  attributes  very  accurately  ftated  by 
Dr  Ogilvie  ;  and  the  Chriftian  philofopher,  who  has  no 
particular  fyftem  to  fupport,  will  not  require  another 
proof  that  the  triad  of  Plato  differs  exceedingly  from  the 
Trinity  of  the  Scriptures.  Indeed  the  third  hypoftafis 
in  this  triad  has  fo  much  the  appearance  of  all  that  the 
ancients  could  mean  by  that  which  we  call  a  creature , 
that  the  learned  Cud  worth,  who  wifhed,  it  is  difficult 
to  conceive  for  what  reafon,  to  find  the  fublimeft  my- 
ftery  of  the  Chriftian  faith  explicitly  taught  in  the  writ¬ 


ings  of  a  pagan  philofopher,  was  forced  to  fuppofe  that  PlatomifnL 
Plato  held  a  double  ypv%n,  or  foul,  one  incor-  ""“‘■'“v 

porated  with  the  material  world,  and  the  other  t/jrsgxM-- 
fuw  or  fupramundane ,  which  is  not  the  foul  but  the  go¬ 
vernor  of  the  univerfe.  We  call  this  a  mere  hypothe- 
fis  *,  for  though  the  author  difplays  vaft  erudition,  and 
adduces  many  quotations  in  which  this  double  pfyche  is 
plainly  mentioned,  yet  all  thofe  quotations  are  taken 
from  Platonifts  who  lived  after  the  propagation  of  the 
gofpel,  and  who,  calling  themfelves  ecleBics ,  freely 
ftole  from  every  feft  fuch  dogmas  as  they  could  incorpo¬ 
rate  with  their  own  fyftem,  and  then  attributed  thofe 
dogmas  to  their  mafter.  In  the  writings  of  Plato  him¬ 
felf,  there  is  not  fo  much  as  an  allufion  to  this  fupra- 
mundane  pfyche  *  ;  and  it  is  for  this  reafon  (the  ypv%i),  *  Mofcb. 
of  which  he  treats  being  fo  very  inferior  to  the  dr.piovgyos  ed.  Cud. 
and  ayx&ov)  that  we  have  expreffed  with  hefitation  his  Intel*. 
belief  of  three  hypoftafes  in  the  divine  nature.  Yet  thatc‘  4*  $ 
he  did  admit  fo  many,  feems  more  than  probable  both11*  ^ * 
from  the  paffage  illuftrated  by  Dr  Ogilvie,  and  from  the 
attempt  of  Plotinus,  one  of  his  followers,  to  demonftrate 
that  the  number  can  be  neither  greater  nor  lefs.  That 
his  do&rine  on  this  fubjeft  (hould  be  inaccurate  and  er¬ 
roneous,  can  excite  no  wonder  ;  whilft  it  mult  be  con- 
feffed  to  have  fuch  a  refemblance  to  the  truth,  and  to  be 
fo  incapable  of  being  proved  by  reafoning  from  effects 
to  caufes,  that  we  could  not  doubt  of  his  having  inhe¬ 
rited  it  by  tradition,  even  though  we  had  not  complete 
evidence  that  fomething  very  fimilar  to  it  was  taught 
long  before  him,  not  only  by  Pythagoras  and  Parmeni¬ 
des,  but  by  the  philofophers  of  the  eaft. 

We  have  faid  that  the  Demiurgus  was  the  maker  of 
the  world  from  the  firft  matter  which  had  exifted  from 
eternity  ;  but  in  Plato’s  cofmogony  there  is  another 
principle,  more  myfterious,  if  poffible,  than  any  thing 
which  we  have  yet  mentioned.  This  is  his  intelle&ual 
fyftem  of  ideas,  which  it  is  not  eafy  to  colle£l  from  his 
writings,  whether  he  confidered  as  independent  exiftences, 
or  only  as  archetypal  forms ,  which  had  fubfifted  from 
eternity  in  the  A0705  or  divine  intelledl.  On  this  fubjeft 
he  writes  with  fuch  exceeding  obfcurity,  that  men  of 
the  firft  eminence,  both  among  the  ancients  and  the  mo¬ 
derns,  have  differed  about  his  real  meaning.  Some  have 
fuppofed,  that  by  ideas  he  meant  real  beings  fubfifting 
from  eternity,  independent  of  all  minds,  and  feparate 
from  all  matter ;  and  that  of  thefe  ideas  he  conceived 
fome  to  be  living  and  others  to  be  without  life.  In  this 
manner  his  do&rine  is  interpreted  by  Tertullian  *  among  *  ^  ^ 
the  ancients,  and  by  the  celebrated  Brucker  f  among  Anima . 
the  moderns;  and  not  by  them  only,  but  by  many \HiJior. 
others  equally  learned,  candid,  and  acute.  Cud worth,  4$ 

on  the  other  hand,  with  his  annotator  Mofheim,  con-  ' xu' 
tend,  that  by  his  ideal  world  Plato  meant  nothing  more 
than  that  there  exifted  from  eternity  in  the  Aoya?  or  mind 
of  God  a  notion  or  conception  of  every  thing  which  was 
in  time  to  be  made.  This  is  certainly  much  more  pro¬ 
bable  in  itfelf,  than  that  a  man  of  enlarged  underftand- 
ing  fhould  have  fuppofed,  that  there  are  fomewhere  in 
extramundane  fpace  real  living  incorporeal  beings  eat¬ 
ing  and  drinking,  which  are  the  ideas  of  all  the  animak 
which  ever  have  been  or  ever  will  be  eating  and  drink¬ 
ing  in  this  world.  Yet  Mofheim  candidly  acknow¬ 
ledges,  that  if  the  controverfy  were  to  be  decided  by  the 
votes  of  the  learned,  he  is  doubtful  whether  it  would  be 
given  for  or  againft  him;  and  Cudworthj  though  he 
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Flatomfm.  pleads  the  caufe  of  his  mafler  with  much  ingenuity, 
'  owns,  that  on  this  fubjed  his  language  cannot  be  vindi¬ 
cated.  This  indeed  is  molt  true  \  for  Plato  contends, 
that  his  ideas  are  not  only  the  objeds  of  fcience,  but 
alfo  the  proper  or  phyfical  caufes  of  all  things  here  be¬ 
low  \  that  the  idea  of  fimilitude  is  the  caufe  of  the  re- 
femblance  between  two  globes  ;  and  the  idea  of  diflimi- 
litude  the  caufe  that  a  globe  does  not  refemble  a  pyia- 
mid  :  he  likewife  calls  them  ov<rtot,$yejjences  or  fubjlances , 
and  many  of  his  followers  have  pronounced  them  to  be 
animals. 

Thefe  wonderful  expreflions  incline  us  to  adopt  with 
fome  hefitation  the  opinion  dated  by  Dr  Enfield.  This 
hidorian  of  philofophy  having  obferved,  that  fome  of 
the  admirers  of  Plato  contend,  that  by  ideas  exiding  in 
the  reafon  of  God,  nothing  more  is  meant  than  concep¬ 
tions  formed  in  the  Divine  mind,  controverts  this  opinion 
with  much  effed.  “  By  ideas,  Plato  (fays  he)  appears 
to  have  meant  fomething  much  more  myderious  ;  name¬ 
ly,  patterns  or  archetypes  fubfifling  by  tliemfelves,  as 
real  beings,  ovt&$  oflct  in  the  Divine  reafon,  as  in  their 
original  and  eternal  region,  and  iffuing  thence  to  give 
form  to  fenfible  things,  and  to  become  objeds  of  con¬ 
templation  and  fcience  to  rational  beings.  It  is  the 
dodrine  of  the  Timaeus,  that  <5  Xoylo-fzos  ry  ©sy,  the  rea¬ 
fon  of  God,  comprehends  exemplars  of  all  things,  and 
that  this  reafon  is  one  of  the  primary  caufes  of  things. 
Plutarch  fays,  that  Plato  fuppofes  three  principles,  God, 
Matter,  and  Idea.  Judin  Martyr,  Pfeudo-Origen,  and 
others,  affert  the  fame  thing. 

“  That  this  is  the  true  Platonic  dodrine  of  ideas  will 
appear  probable,  if  we  attend  to  the  manner  in  which 
Plato  framed  his  fydem  of  opinions  concerning  the  ori¬ 
gin  of  things.  ‘  Having  been  from  his  youth  (fays  A- 
ridotle)  converfant  with  Cratylus,  a  difciple  of  Heracli¬ 
tus,  and  indruded  in  the  dodrine  of  that  fchool,  that 
all  fenfible  things  are  variable,  and  cannot  be  proper  ob¬ 
jects  of  fcience,  he  reafonably  concluded,  that  if  there 
be  any  fuch  thing  as  fcience,  there  mud  exid,  befides 
fenfible  objeds,  certain  permanent  natures,  perceptible 
only  by  the  intelled.’  Such  natures,  divine  in  their 
origin,  and  eternal  and  immutable  in  their  exidence,  he 
admitted  into  his  fydem,  and  called  them  ideas.  Vifible 
things  were  regarded  by  Plato  as  fleeting  (hades,  and 
ideas  as  the  only  permanent  fubdances.  Thefe  he  con¬ 
ceived  to  be  the  proper  objeds  of  fcience  to  a  mind  rai¬ 
led  by  divine  contemplation  above  the  perpetually  vary¬ 
ing  fcenes  of  the  material  world.” 

It  was  a  fundamental  dodrine  in  the  fydem  of  Plato, 
that  the  Deity  formed  the  material  world  after  a  perfed 
model,  confiding  of  thofe  ideas  which  had  eternally  fub- 
lided  in  his  own  reafon  and  yet,  with  fome  appearance 
of  con  tradition,  he  calls  this  model  “  ./Resident,  in- 
divifible,  and  eternally  generated .”  Nay,  he  talks  of 
it  as  being  intelligent  as  well  as  eternal,  and  wholly 
diderent  from  the  tranfcripts,  which  are  fubieded  to  our 
infpedion.  There  is  fo  much  mydery,  confufion,  and 
apparent  abfurdity,  in  the  whole  of  this  fydem,  as  it  has 
come  down  to  us,  that  wre  mud  fuppofe  the  friends  of 
Plato  to  have  been  entrufled  with  a  key  to  his  efoteric 
dodrines,  which  has  long  been  lod,  otherwife  it  would 
be  ditficult  to  conceive  how  that  philofopher  could  have 
had  fo  many  admirers. 

With  almod  every  ancient  theid  of  Greece  the  found¬ 
er  of  the  academy  believed  in  an  order  of  beings  called 


daemons,  which  were  fuperior  to  the  fouls  of  men,  and  Pfotonifm. 
druck  off  by  the  Demiurgus  from  the  foul  of  the  world. 

Of  thefe  the  reader  will  find  fome  account  elfewhere  : 

(See  Daemon  and  Polytheism).  We  mention  them 
at  prefent  becaufe  they  make  an  important  appearance 
in  Plato’s  fydem  of  phyfics,  which  was  built  upon  them 
and  upon  the  dodrine  which  has  been  dated  concerning 
God,  matter,  and  ideas.  He  taught,  that  the  vifible 
world  was  formed  by  the  Supreme  Archited,  uniting 
eternal  and  immutable  ideas  to  the  fird  matter }  that  the 
univerfe  is  one  animated  being  including  within  its  li-*  Timcei 
mits  all  animated  natures ;  that,  in  the  formation  of  the 
vifible  and  tangible  wrorld,  fire  and  earth  were  fird  form¬ 
ed,  and  were  afterwards  united  by  means  of  air  and  wa¬ 
ter  ;  that  from  perfed  parts  one  perfed  wdiole  was  pro¬ 
duced,  of  a  fpherical  figure,  as  mod  beautiful  in  itfelf, 
and  bed  fuited  to  contain  all  other  figures  f  ;  that  the  f  Mtd* 
elementary  parts  of  the  world  are  of  regular  geometrical 
forms,  the  particles  of  earth  being  cubical,  thofe  of  fire 
pyramidical,  thofe  of  air  in  the  form  of  an  odohedron, 
and  thofe  of  wTater  in  that  of  an  icofohedron  5  that  thefe 
are  adjuded  in  number,  meafure,  and  power,  in  perfed 
conformity  to  the  geometrical  lavTs  of  proportion  5  that 
the  foul  wdiich  pervades  this  fphere  is  the  caufe  of  its  re¬ 
volution  round  its  centre ;  and,  ladly,  that  the  world 
will  remain  for  ever,  but  that  by  the  adion  of  its  ani¬ 
mating  principle,  it  accomplishes  certain  periods,  within 
winch  every  thing  returns  to  its  ancient  place  and  date. 

This  periodical  revolution  of  nature  is  called  the  Plato¬ 
nic  or  great  year .  See  the  preceding  article. 

The  metaphyfical  dodrines  of  Plato,  which  treat  of 
the  human  foul,  and  the  principles  of  his  fydem  of 
ethics,  have  been  detailed  in  other  articles  (See  Meta¬ 
physics,  Part  III.  chap.  iv. ;  and  Moral  Philofophy , 

N°  6.)  :  but  it  is  worthy  of  obfervation  in  this  place, 
that,  preparatory  to  the  dudy  of  all  philofophy,  he  re¬ 
quired  from  his  difciples  a  knowledge  of  the  elements  off 
mathematics.  In  his  Republic,  he  makes  Glaucus,  one 
of  the  fpeakers,  recommend  them  for  their  ufefulnefs  in 
human  life.  a  Arithmetic  for  accounts  and  didribu- 
tions}  geometry  for  encampments  and  menfurations;  mu¬ 
ffle  for  folemn  fedivals  in  honour  of  the  gods  \  and  adro- 
nomy  for  agriculture,  for  navigation,  and  the  like.  So¬ 
crates,  on  his  part,  denies  not  the  truth  of  all  this,  but 
dill  infinuates  that  they  were  capable  of  anfwering  an 
end  more  fublime.  c  You  are  pleafant  (fays  he)  in 
your  feeming  to  fear  the  multitude,  led  you  fhould  be 
thought  to  enjoin  certain  fciences  that  are  ufelefs.  ’Tis 
indeed  no  contemptible  matter,  though  a  difficult  one, 
to  believe,  that  through  thefe  particular  fciences  the  foul 
has  an  organ  purified  and  enlightened,  wdiich  is  deffroyed 
and  blinded  by  dudies  of  other  kinds ;  an  organ  better 
worth  faving  than  a  thoufand  eyes,  in  as  much  as  truth 
becomes  vifible  through  this  alone.” 

“  Concerning  policy,  Plato  has  written  at  large  in  his 
Republic  and  in  his  Dialogue  on  Law  s.  He  was  fo  much 
enamoured  wfith  his  own  conceptions  on  this  fubjed,  that 
it  wTas  chiefly  the  hope  of  having  an  opportunity  to  rea- 
life  his  plan  of  a  republic  which  induced  him  to  vifit  the 
court  of  Dionyfius.  But  they  who  are  converfant  with 
mankind,  and  capable  of  calmly  invedigating  the  fprings 
of  human  adions,  will  eafily  perceive  that  his  projeds 
were  chimerical,  and  could  only  have  originated  in  a 
mind  replete  with  philofophical  enthufiafm.  Of  this 
nothing  can  be  a  clearer  proof  than  the  defign  of  admit- 
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Platonifm  ting  In  his  republic  a  community  of  women,  In  order  to 
Play  houfe  &*ve  rea^on  an  en^re  controul  over  defire.  The  main 

L— ^ I  obje£l  of  his  political  inftitutions  appears  to  have  been, 

the  fubjugation  of  the  paffions  and  appetites,  by  means 
of  the  abftraFc  contemplation' of  ideas.  A  fyftem  of  po¬ 
licy,  raifed  upon  fuch  fanciful  grounds,  cannot  merit  a 
more  di  £tIrr<Eb  confideration.” 

Such  is  genuine  Platonifm  as  it  was  taught  in  the  old 
academy  by  the  founder  of  the  fchool  and  his  immediate 
followers  *,  but  when  Arcefilaus  was  placed  at  the  head 
of  the  academics,  great  innovations  were  introduced  both 
into  their  do£lrines  and  into  their  mode  of  teaching 
(fee  Arcesilaus).  This  man  was  therefore  confidered 
as  the  founder  of  what  was  afterwards  called  the  ?niddle 
academy.  Being  a  profefied  fceptic,  he  carried  his 
maxim  of  uncertainty  to  fuch  a  height,  as  to  alarm  the 
general  body  of  pliilofophers,  offend  the  governors  of  the 
ftate,  and  bring  juft  odium  upon  the  very  name  of  the 
academy.  At  length  Carneades ,  one  of  the  difciples  of 
this  fchool,  relinquifhhfg  fome  of  the  more  obnoxious  te¬ 
nets  of  Arcelilaus,  founded  what  has  been  called  the 
new  academy  with  very  little  improvement  on  the  prin¬ 
ciples  of  the  middle.  See  Carneades. 

Under  one  or  other  of  thefe  forms  Platonifm  found  its 
way  into  the  Roman  republic.  Cicero  avas  a  Platonift, 
and  one  of  the  greateft  ornaments  of  the  fchcel.  A 
fchool  of  Platonifts  was  likewife  founded  in  Alexandria 
in  the  fecond  century  of  the  Chriftian  era  ;  but  their 
dodtrines  differed  in  many  particulars  from  thofe  taught 
.in  the  three  academies.  They  profefied  to  feek  truth 
wherever  they  could  find  it,  and  to  colleft  their  dogmas 
from  every  fchool.  They  endeavoured  to  bend  fome  of 
the  principles  of  Plato  into  a  conformity  with  the  doc¬ 
trines  of  the  gofpel  \  and  they  incorporated  with  the 
whole  many  of  the  maxims  of  Ariftotle  and  Zeno,  and 
not  a  few  of  the  fictions  of  the  eaft.  Their  fyftem  was 
therefore  extremely  heterogeneous,  and  feldom  fo  ration¬ 
al  as  that  of  the  philofopher  after  whofe  name  they  were 
called,  and  of  whofe  do&rines  we  have  given  fo  copious 
a  detail.  See  Ammonius,  Ecclectics,  and  Ploti¬ 
nus. 

PLAUTUS,  Marcus  Accius,  a  comic  writer  of 
ancient  Rome,  born  in  Umbria,  a  province  of  Italy. 
His  proper  name  was  Marcus  Accius ,  and  he  is  fuppofed 
to  have  acquired  the  furname  of  Plautus  from  having 
fplay  feet.  His  parentage  appears  to  have  been  mean  \ 
fo  that  fome  have  thought  he  was  the  fon  of  a  Have. 
Aulus  Gellius  fays  that  Plautus  was  diftinguilhed  for  his 
poetry  on  the  theatre,  and  Cato  for  his  eloquence  in  the 
forum,  at  the  fame  time  \  and  obferves  elfewhere  from 
Varro,  that  he  was  fo  well  paid  for  his  plays  as  to  dou¬ 
ble  his  ftock  in  trading,  in  which  he  loft  all  he  gained 
by  the  rnufes.  He  is  faid  to  have  been  reduced  to  work 
at  a  mill  for  his  fubfiftence  *,  but  Varro  adds,  that  his 
wit  was  his  beft  fupport,  as  he  compofed  three  of  his 
plays  during  this  drudgery.  Pie  died  in  the  firft 
year  of  Ihe  elder  Cato’s  cenforfhip,  about  the  year  of 
Rome  569,  and  184  before  Chrift.  We  have  20  of  his 
plays  extant,  though  not  all  of  them  entire.  Five  of 
them,  comedies,  have  been  elegantly  tranfiated  into  Eng- 
lifti  by  Mr  B.  Thornton,  and  publifhed  in  2  vols  8vo, 
1767. 

PLAYS.  See  the  following  article. 
PLAYHOUSE.  See  Theatre,  Amphitheatre, 
&c.  The  moft  ancient  Englifh  playhoufes  were  the 
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Curtain  in  Shoreditch  and  the  Theatre.  In  the  time  of  Playhoufes 
Shakefpeare,  who  commenced  a  dramatic  writer  in  1592,  mJ 

there  were  no  lefs  than  10  theatres  open.  Four  of  thefe 
were  private  houfes,  viz.  that  in  Blackfriars,  the  CockT 
pit  or  Phoenix  in  Drury-Lane,  a  theatre  in  Whitefriars, 
and  one  in  Salifbury  court.  The  other  fix  were  called 
public  theatres,  viz.  the  Globe,  the  Swan,  the  Rofe, 
and  the  Hope,  on  the  Bank-fide  5  the  Red  Bull,  at  the 
upper  end  of  St  John’s  ftreet,  ahd  the  Fortune  in 
in  White-crofs  ftreet.  The  two  laft  were  chiefly  fre¬ 
quented  by  citizens.  Mr  Malone  gives  us  a  pretty  co¬ 
pious  account  of  thefe  playhoufes,  in  a  fupplement  to 
his  laft  edition  of  Shakefpeare,  which  we" fihall  here  in- 
fert. 

“  Moft,  if  not  all  (fays  he)  of  Shakefpeare’s  plays 
were  performed  either  at  the  Globe  or  at  the  Theatre  in 
Blackfriars.  It  appears  that  they  both  belonged  to  the 
fame  company  of  comedians,  viz.  his  majefty’s  fervants, 
which  title  they  afihmed,  after  a  licence  had  been 
granted  to  them  by  King  James  in  1603,  having  be¬ 
fore  that  time  been  called  the  fervants  of  the  lord  cham¬ 
berlain. 

“  The  theatre  in  Blackfriars  was  a  private  houfe  \ 
but  the  peculiar  and  diftinguifhing  marks  of  a  private 
playhoufe  it  is  not  eafy  to  alcertain.  It  was  very  fmal], 
and  plays  were  there  ufually  reprefented  by  candle  light. 

The  Globe,  fituated  on  the  fouthern  fide  of  the  river 
Thames,  was  a  hexagonal  building,  partly  open  to  the 
weather,  partly  covered  with  reeds.  It  was  a  public 
theatre,  and  of  confiderable  fize,  and  there  they  always 
acted  by  daylight.  On  the  roof  of  the  Globe,  and  the 
other  public  theatres,  a  pole  was  ere&ed,  to  which  a 
flag  was  affixed.  Thefe  flags  were,  probably  difplayed 
only  during  the  hours  of  exhibition ;  and  it  fhould  ftem 
from  a  paflage  in  one  of  the  old  comedies  that  they  were 
taken  down  during  Lent,  in  which  feafon  no  plays  were 
prefen  ted.  The  Globe,  though  hexagonal  at  the  out- 
fide,  was  probably  a  rotunda  within,  and  perhaps  had 
its  name  from  its  circular  form.  It  might,  however, 
have  been  denominated  only  from  its  fign,  which  was  a 
figure  of  Hercules  fupporting  the  Globe.  This  theatre 
was  burnt  down  in  1613,  but  it  was  rebuilt  in  the  fol¬ 
lowing  year,  and  decorated  with  more  ornament  than 
had  been  originally  beft  owed  upon  it.  The  exhibitions 
at  the  Globe  feem  to  have  been  calculated  chiefly  for 
the  lower  clafs  of  people  ;  thofe  at  Blackfriars  for  a 
more  fele£t  and  judicious  audience. 

“  A  writer  informs  us,  that  one  of  thefe  theatres  was 
a  winter  and  the  other  a  fummer  houfe.  As  the  Globe 
was  partly  expefed  to  the  weather,  and  they  a<Red  there 
ufually  by  daylight,  it  was  probably  the  fummer  thea¬ 
tre.  The  exhibitions  here  feem  to  have  been  more  fre¬ 
quent  than  at  Blackfriars,  at  leaft  till  the  year  1604  or 
1605,,  when  the  Bank-fide  appears  to  have  become  lefs 
fafhionable  and  lefs  frequented  than  it  formerly  had 
been.  Many  of  our  ancient  dramatic  pieces  were  per¬ 
formed  in  the  yards  of  carriers  inns  *,  in  which,  in  the 
beginning  of  Queen  Elizabeth’s  reign,  the  comedians, 
who  then  firft  united  themfelves  in  companies,  ere&ed 
an  occafional  ftage.  The  form  of  thefe  temporary  play¬ 
houfes  feems  to  be  preferved  in  our  modern  theatre. 

The  galleries  are  in  both  ranged  over  each  other  on 
three  fidcs  of  the  building.  The  fmall  rooms  under  the 
lowed  of  thefe  galleries  anfwer  to  our  prefent  boxes  ; 
and  it  is  obfervable  that  thefe,  even  in  theatres  which 

were 
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Playbouf*,  were  built  in  a  fubfequent  period  exprefsly  for  dramatic 
*— ““'V'— -/  exhibitions,  Hill  retained  their  old  name,  and  are  fre¬ 
quently  called  rooms  by  our  ancient  writers.  The  yard 
bears  a  fufficient  refemblance  to  the  pit,  as  at  prefent  in 
ufe.  We  may  fuppofe  the  ftage  to  have  been  raifed  in 
this  area,  on  the  fourth  fide,  with  its  back  to  the  gate¬ 
way  of  the  inn,  at  which  the  money  for  admiflion  was 
taken.  Hence,  in  the  middle  of  the  Globe,  and  I 
fuppofe  of  the  other  public  theatres,  in  the  time  of 
Shakefpeare,  there  was  an  open  yard  or  area,  where  the 
common  people  flood  to  fee  the  exhibition  ;  from  which 
eircumilance  they  are  called  by  our  author  groundlings, 
and  by  Ben  Johnfon  ‘  the  underilanding  gentlemen  of 
the  ground.’ 

“  In  the  ancient  playhoufes  there  appears  to  have 
been  a  private  box,  of  which  it  is  not  eafy  to  afcertain 
the  fituation.  It  teems  to  have  been  placed  at  the  fide 
of  the  ftage  towards  the  rear,  and  to  have  been  at  a 
lower  price  :  in  this  forae  people  fat,  either  from  econo¬ 
my  or  Angularity.  The  galleries,  or  fcaffolds  as  they 
are  fometimes  called,  and  that  part  of  the  houfe  which 
in  private  theatres  was  named  the  pit,  feem  to  have  been 
at  the  fame  price  j  and  probably  in  houfes  of  reputation, 
fuch  as  the  Globe,  and  that  in  BlackFriars,  the  price  of 
admiflion  into  thofe  parts  of  the  theatre  was  6d.  while 
in  fome  meaner  playhoufes  it  was  only  id.  in  others  on¬ 
ly  2d.  The  price  of  admiflion  into  the  beft  rooms  or 
boxes  was,  I  believe,  in  our  author’s  time,  is. ;  though 
afterwards  it  appears  to  have  rifen  to  2s.  and  half-a- 
crown. 

“  From  feveral  paffages  in  our  old  plays,  we  leam, 
that  fpeelators  were  admitted  on  the  ftage,  and  that  the 
critics  and  wits  of  the  time  ufually  fat  there.  Some  were 
placed  on  the  ground  j  others  fat  on  ftools,  of  which 
the  price  was  either  6d.  or  is.  according,  I  fuppofe,  to 
the  commodioufnefs  of  the  fituation  $  and  they  were  at¬ 
tended  by  pages,  who  furnifhed  them  with  pipes  and 
tobacco,  which  was  fmoaked  here  as  well  as  in  other 
parts  of  the  houfe  :  yet  it  fhould  feem  that  perfons  were 
fuffered  to  fit  on  the  ftage  only  in  the  private  playhoufes, 
fuch  as  Blackfriars,  &c.  where  the  audience  was  more  fe- 
ledl,  and  of  a  higher  clafs  ;  and  that  in  the  Globe  and 
other  public  theatres  no  fuch  licence  was  permitted. 

“  The  ftage  was  ftrewed  with  rufhes,  which,  as  we 
learn  from  Hentzner  and  Caius  de  Ephemera,  was,  in 
the  time  of  Shakefpeare,  the  ufual  covering  of  floors  in 
England.  The  curtain  which  hangs  in  the  front  of  the 
prefent  ftage,  drawn  up  by  lines  and  pulleys,  though  not  a 
modern  invention,  for  it  was  ufed  by  Inigo  Jones  in  the 
mafques  at  court,  was  yet  an  apparatus  to  which  the 
Ample  mechanifm  of  our  ancient  theatres  had  not  arrived, 
for  in  them  the  curtains  opened  in  the  middle,  and  were 
drawn  backwards  and  forwards  on  an  iron  rod.  In  fome 
playhoufes  they  were  woollen,  in  others  made  of  filk. — 
Towards  the  rear  of  the  ftage  there  appears  to  have  been 
a  balcony,  the  platform  of  which  w7as  probably  eight  or 
ten  feet  from  the  ground.  I  fuppofe  it  to  have  been  fup- 
ported  by  pillars.  From  hence,  in  many  of  our  old  plays, 
part  of  the  dialogue  was  fpoken  \  and  in  the  front  of  this 
balcony  curtains  likewife  were  hung, 

“  A  doubt  has  been  entertained  whether  in  our  ancient 
theatres  there  were  fide  and  other  feenes.  The  queftion 
is  involved  in  fo  much  obfeurity,  that  it  is  very  difficult  to 
form  any  decided  opinion  upon  it.  It  is  certain,  that  in 


the  year  i6dj  Inigo  Jones  exhibited  an  entertainment  at  Playhoufe- 
Oxford,  in  which  moveable  feenes  were  ufed  ;  but  he  ap-  u“ 
pears  to  have  introduced  feveral  pieces  of  machinery  in  the 
mafques  at  court,  with  which  undoubtedly  the  public 
theatres  were  unacquainted.  A  paffage  which  has  been 
produced  from  one  of  the  old  comedies,  proves,  it  mult 
be  owned,  that  even  thefe  were  furnifhed  with  fome  pieces 
of  machinery,  which  were  ufed  when  it  was  requisite  to 
exhibit  the  defeent  of  fome  god  or  faint  j  but  from  all 
the  contemporary  accounts,  I  am  inclined  to  believe  that 
the  mechanifm  of  our  ancient  ftage  feldom  went  beyond 
a  painted  chair  or  a  trap  door,  and  that  few,  if  any  of 
them,  had  any  moveable  feenes.  When  King  Henry  VIII. 
is  to  be  difeovered  by  the  dukes  of  Suffolk  and  Norfolk, 
reading  in  his  ftudy,  the  fcenical  direction  in  the  firft  fo¬ 
lio,  1623,  which  was  printed  apparently  from  playhoufe 
copies),  is,  ‘  the  king  draws  the  curtain,  (i.  e.  draws  it 
open),  and  fits  reading  penfively  ;’  for,  befides  the  prin¬ 
cipal  curtains  that  hung  in  the  front  of  the  ftage,  they 
ufed  others  as  fubftitutes  for  feenes.  If  a  bed-chamber  is 
to  be  exhibited,  no  change  of  feene  is  mentioned  j  but  the 
property-man  is  limply  ordered  to  thruft  forth  a  bed. 

When  the  fable  requires  the  Roman  capitol  to  be  exhibit¬ 
ed,  we  find  two  officers  enter,  ‘  to  lay  culhions,  as  it  were, 
in  the  capitol,’  &c.  On  the  whole,  it  appears,  that  our 
ancient  theatres,  in  general,  were  only  furnifhed  with  cur¬ 
tains,  and  a  fingle  feene  compofed  of  tapeftry,  which 
were  fometimes,  perhaps,  ornamented  with  pictures  5  and 
fome  paffages  in  our  old  dramas  incline  one  to  think,  that  - 
when  tragedies  were  performed  the  ftage  was  hung  with 
black. 

“  In  the  early  part,  atleaft,  of  our  author’s*  acquaint-  *  Shahe- 
aiice  with  the  theatre,  the  want  of  feenery  feems  to  ha vc/peare. 
been  fupplied  by  the  Ample  expedient  of  writing  the 
names  of  the  different  places  where  the  feene  was  laid  in 
the  progrefs  of  the  play,  which  were  .difpofed  in  fuch  a 
manner  as  to  be  vifible  to  the  audience.  The  invention 
of  trap-doors,  however,  appears  not  to  be  modern  j  for  in 
an  old  morality ,  intitled  All for  Money ,  w7e  find  a  margi¬ 
nal  direction  which  implies  that  they  were  very  -early  in 
ufe.  The  covering,  or  internal  roof  of  the  ftage,  was 
anciently  termed  the  heavens.  It  was  probably  painted 
of  a  fky-blue  colour,,  or  perhaps  pieces  of  drapery  tinged 
with  blue  were  fufpended  acrofs  the  ftage  to  reprefent  the 
heavens. 

“  It  is  probable  that  the  ftage  was  formerly  lighted  by 
two  large  branches,  of  a  form  fimilar  to  thofe  now  hung 
in  churches.  They  gave  place  in  a  fubfequent  period  to 
fmall  circular  wooden  frames,  furnilhed  with  candles, 
eight  of  which  were  hung  on  the  ftage,  four  at  either  fide, 
and  thefe  within  a  few  years  were  wffiolly  removed  by  Mr 
Garrick,  who,  on  his  return  from  France,  firft  introdu¬ 
ced  the  prefent  commodious  method  of  illuminating  the 
ftage  by  lights  not  vifible  to  the  audience.  Many  of  the 
companies  of  players  were  formerly  fo  thin,  that  one  per- 
fon  played  two  or  three  parts ;  and  a  battle  on  which  the 
fate  of  an  empire  was  fuppofed  to  depend  was  decided  by 
half  a  dozen  combatants.  It  appears  to  have  been  a  com¬ 
mon  praftice  in  their  mock  engagements  to  difeharge 
fmall  pieces  of  ordnance  on  the  ftage.  Before  the  exhi¬ 
bition  began,  three  flouriffies  or  pieces  of  mufic  were 
played,  or,  in  the  ancient  language,  there  were  three 
foundings.  Mufic  was  likewfife  played  between  the  acts. 

The  inftruments  chiefly  ufed  were  trumpets,  cornets,  and 

hautboys,  - 


P  L  A  [ 

FUyhoufe.  hautboys.  The  band,  which  did  not  confi.fi  of  more  than 
1  five  or  fix  performers,  fat  in  an  upper  balcony,  over  what 
is  now  called  the  ftage-box. 

“  The  perfon  who  fpoke  the  prologue  was  uftiered  in 
by  trumpets,  andufually  wore  a  long  black  velvet  cloak, 
which,  I  fuppofe,  was  confidered  as  befi  fuited  to  a  fup- 
plicatory  addrefs.  Of  this  cuftom,  whatever  might  have 
been  its  origin,  fome  traces  remained  till  very  lately,  a 
black  coat  having  been,  if  I  miftake  not,  within  thefe  few 
years,  the  conftant  flage-habiliment  of  our  modern  pro- 
logue-fpeakers.  The  drefs  of  the  ancient .  prologue - 
fpeaker  is  (till  retained  in  the  play  that  is  exhibited  in 
Hamlet  before  the  king  and  court  of  Denmark.  The  per¬ 
formers  of  male  characters  generally  wore  periwigs,  which 
in  the  age  of  Shakefpeare  were  not  in  common  ufe.  It 
appears,  from  a  paffage  in  Puttenham’s  Art  of  Englijh 
Pofy,  1589,  that  vizards  were  on  fome  occafions  ufed  by 
the  aCfors  of  thofe  days  ;  and  it  may  be  inferred,  from  a 
fcene  in  one  of  our  author’s  comedies,  that  they  were 
fometimes  worn  in  his  time  by  thofe  who  performed  fe¬ 
male  characters  *,  but  this  I  imagine  was  very  rare.  Some 
of  the  female  part  of  the  audience  likewife  appeared  in 
mafks.  The  ftage-dreffes,  it  is  reafonable  to  fuppofe, 
were  much  more  coftly  at  fome  theatres  than  at  others  $ 
vet  the  wardrobe  of  even  the  king’s  fervants  at  the  Globe 
and  Blackfriars,  was,  we  find,  but  fcantily  furnilhed  \ 
and  our  author’s  dramas  derived  very  little  aid  from  the 
fplendor  of  exhibition. 

“  It  is  well  known,  that  in  the  time  of  Shakefpeare, 
and  for  many  years  afterwards,  female  charaClers  were 
reprefented  by  boys  or  young  men.  Sir  William  d’Ave- 
nant,  in  imitation  of  the  foreign  theatres,  firft  introduced 
females  in  the  fcene,  and  Mrs  JBetterton  is  faid  to  have 
been  the  firft  woman  that  appeared  on  the  Englifh  ftage. 
Andrew  Pennycuike  played  the  part  of  Matilda  in  a  tra¬ 
gedy  of  Davenport’s,  in  1655  ?  and  Kyna^on  a^ed 
feveral  female  parts  after  the  Reftoration.  Downes,  a 
contemporary  of  his,  allures  us,  ‘  that  being  then  very 
young  he  made  a  complete  ftage  beauty,  performing  his 
parts  fo  well,  particularly  Arthiope  and  Aglaura,  that  it 
has  fince  been  difputable  among  the  judicious  whether 
any  woman  that  fucceeded  him  touched  the  audience  fo 
fenfibly  as  he.? 

“  Both  the  prompter,  or  book-holder,  as  he  was  fome¬ 
times  called,  and  the  property-man,  appear  to  have  been 
regular  appendages  of  our  ancient  theatres.  No  waiter 
that  I  have  met  with  intimates,  that  in  the  time  of  Shake¬ 
fpeare  it  was  cuftomary  to  exhibit  more  than  a  fmgle  dra¬ 
matic  piece  on  one  day.  The  Yorkfhire  tragedy,  or  All's 
One ,  indeed,  appears  to  have  been  one  of  four  pieces  that 
were  reprefented  on  the  fame  day  j  and  Fletcher  has  alfo 
a  piece  called  Four  Plays  in  One ;  but  probably  thefe  were 
either  exhibited  on  fome  particular  occafion,  or  were  inef¬ 
fectual  efforts  to  introduce  a  new  fpecies  of  amufement  \ 
for  we  do  not  find  any  other  inftances  of  the  fame  kind. 
Had  any  ftiorter  pieces  been  exhibited  after  the  principal 
performance,  fome  of  them  probably  would  have  been 
printed:  but  there  are  none  extant  of  an  earlier  date  than 
the  time  of  the  Reftoration.  The  praCtice,  therefore,  of 
exhibiting  two  dramas  fuccefiively  in  the  fame  evening, 
we  may  be  affured  was  not  eftabliihed  before  that  period. 
But  though  the  audiences  in  the  time  of  our  author 
were  not  gratified  by  the  reprelentation  of  more  than  one 
drama  in  the  fame  day,  the  entertainment  was  diverfified, 
and  the  populace  diverted,  by  vaulting,  tumbling,  flight 
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of  hand,  and  morris-dancing,  a  mixture  not  much  more  Piayhouf^ 
heterogeneous  than  that  with  which  we  are  daily  prefent-  y--' 
ed,  a  tragedy  and  a  farce. 

“  The  amufements  of  our  anceftors,  before  the  com¬ 
mencement  of  the  play,  were  of  various  kinds,  fuch  as- 
reading,  playing  at  cards,  drinking  ale,  or  fmoaking  to¬ 
bacco.  It  was  a  common  praftice  to  carry  table-books  to 
the  theatre,  and  either  from  curiofity  or  enmity  to  the 
author,  or  fome  other  motive,  to  write  down  paffages  of 
the  play  that  was  reprefented  ;  and  there  is  reafon  to  be¬ 
lieve  that  the  imperfeCl  and  mutilated  copies  of  fome 
of  Shakefpeare’s  dramas,  wdiich  are  yet  extant,  were  ta¬ 
ken  down  in  fhort-hand  during  the  exhibition.  At  the 
end  of  the  piece,  the  aCtors,  in  noblemen’s  houfes  and 
in  taverns,  where  plays  were  frequently  performed,  pray¬ 
ed  for  the  health  and  profperity  of  their  patrons  $  and  in 
the  public  theatres  for  the  king  and  queen.  This  prayer 
fometimes  made  part  of  the  epilogue.  Hence,  probably, 
as  Mr  Steevens  has  obferved,  the  addition  of  Vivant  rex 
et  regina  to  the  modern  play-bills. 

“  Plays,  in  the  time  of  our  author,  began  at  one  o’clock 
in  the  afternoon  )  and  the  exhibition  wTas  ufually  finifti- 
ed  in  tw*o  hours.  Even  in  1667  they  commenced  at 
three.  When  GolTon  wTrote  his  School  of  Abufe ,  in  1579, 
it  feems  the  dramatic  entertainments  were  ufually  exhi¬ 
bited  on  Sundays.  Afterwards  they  wTere  performed  on 
that  and  other  days  indiferiminately.  It  appears  from  a 
contemporary  wrriter,  that  exhibiting  plays  on  Sunday  had 
not  been  abolifhed  in  the  third  year  of  King  Charles  I. 

“  The  modes  of  conveyance  to  the  theatre,  anciently 
as  at  prefent,  feem  to  have  been  various  5  fome  going  in 
coaches,  others  on  horfeback,  and  many  by  water. — 

To  the  Globe  playhoufe  the  company  probably  were 
conveyed  by  water  j  to  that  in  Blackfriars  the  gentry 
went  either  in  coaches  or  on  horfeback,  and  the  common 
people  on  foot.  In  an  epigram  to  Sir  John  Davis, 
the  practice  of  riding  to  the  theatre  is  ridiculed  as  a  piece 
of  affectation  or  vanity,  and  therefore  we  may  prefume 
it  was  not  very  general. 

“  The  long  and  whimfical  titles  that  are  prefixed  to 
the  quarto  copies  of  our  author’s  plays,  I  fuppofe  to  have 
been  tranferibed  from  the  play-bills  of  the  time.  A  con¬ 
temporary  waiter  has  preferved  fomething  like  a  play -bill 
of  thofe  days,  which  feems  to  corroborate  this  obferva- 
tion  ;  for  if  it  wTere  divefted  of  rhime,  it  w^ould  bear  no 
very  diftant  refemblance  to  the  title  pages  that  ftand  be¬ 
fore  fome  of  our  author’s  dramas  : 


-Prithee,  what’s  the  play 


“  (The  firft  I  vifited  this  twelvemonth  day) 

«  They  fay  “  A  new  invented  play  of  Purle, 

“  That  jeoparded  his  neck  to  fteal  a  girl 
“  Of  twelve  }  and  lying  faft  impounded  for’t, 
u  Has  hither  fent  his  beard  to  ad  his  part  5 
u  Againft  all  thofe  in  open  malice  bent, 
u  That  wTOuld  not  freely  to  the  theft  confent  : 

“  Feigns  all  to’s  with,  and  in  the  epilogue 
“  Goes  out  applauded  for  a  famous  rogue.” 

“  — Now'  hang  me  if  I  did  not  look  at  firft 
“  For  fome  fuch  ftuff,  by  the  fond  people’s  thruft.” 

“  It  is  uncertain  at  what  time  the  ufage  of  giving  au¬ 
thors  a  benefit  on  the  third  day  of  the  exhibition  of  their 
pieces  commenced.  Mr  Oldys,  in  one  of  his  manuferipts, 
intimates  that  dramatic  poets  had  anciently  their  benefit 
on  the  firft  day  that  a  new  play  was  reprefented  ;  a  regu¬ 
lation 
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Playhoufe.  lation  which  would  have  been  very  favourable  to  fomeof 
'  v  the  ephemeral  productions  of  modern  times.  But  for  this 
there  is  not,  I  believe,  any  fufficient  authority.  From 
D’Avenant,  indeed,  we  learn,  that  in  the  latter  part  of 
tire  reign  of  (Jueen  Elizabeth  the  poet  had  his  bene¬ 
fit  on  the  fecond  day.  As  it  was  a  general  practice  in 
the  time  of  Shakefpeare  to  fell  the  copy  of  the  play  to  the 
theatre,  I  imagine  in  fuch  cafes  an  author  derived  no 
other  advantage  from  his  piece  than  what  arofe  from  the 
fale  of  it.  Sometimes,  however,  be  found  it  more  be¬ 
neficial  to  retain  the  copyright  in  his  own  hands  5  and 
when  he  did  fo,  I  fuppofe  he  had  a  benefit.  It  is  cer¬ 
tain  that  the  giving  authors  the  profit  of  the  third  ex¬ 
hibition  of  their  play,  which  feems  to  have  been  the 
ufual  mode  during  almott  the  whole  of  the  lafl  centnry, 
was  an  eftabliihed  cuftom  in  the  year  1612  ,  for  Deck¬ 
er,  in  the  prologue  to  one  of  his  comedies  printed  in 
that  year,  fpeaks  of  the  poet’s  third  day.  The  unfor¬ 
tunate  Otway  had  no  more  than  one  benefit  on  the 
production  of  a  new  play  ;  and  this  too,  it  feems,  he 
was  fometimes  forced  to  mortgage  before  the  piece  was 
aCted.  Southerne  was  the  firit  dramatic  writer  who 
obtained  the  emoluments  arifing  from  two  reprefenta- 
tions ;  and  to  Farquhar,  in  the  year  1700,  the  bene¬ 
fit  of  a  third  was  granted.  When  an  author  fold  his 
piece  to  the  (harers  or  proprietors  of  a  theatre,  it  re¬ 
mained  for  feveral  years  unpublifhed  ;  but  when  that 
was  not  the  cafe,  he  printed  it  for  fale,  to  which  many 
fcem  to  have  been  induced,  from  an  apprehenfion  that 
an  imperfeft  copy  might  be  iffued  from  the  prefs  with¬ 
out  their  confent.  The  cuflomary  price  of  the  copy  of 
a  play  in  the  time  of  Shakefpeare  appears  to  have  been 
twenty  nobler,  or  fix  pounds  thirteen  (hillings  and  four 
pence.  The  play  when  printed  was  fold  for  fixpence  5 
and  the  ufiial  prefent  from  a  patron  in  return  for  a  de¬ 
dication  was  forty  (hillings.  On  the  firft  day  of  exhi¬ 
biting  *  new  play,  the  prices  of  admiflion  appear  to 
have  been  raifed  $  and  this  feems  to  have  been  occa- 
fionally  praftifed  on  the  benefit-nights  of  authors  to 
the  end  of  the  lafl  century.  The  cuftom  of  pafling 
a  final  cenfure  on  plays  at  their  firft  exhibition  is  as 
ancient  as  the  time  of  our  author  5  for  no  lefs  than 
three  plays  of  his  rival  Ben  Jonfon  appear  to  have  been 
damned  ;  and  Fletcher’s  Faithful  Shepherdefs,  and  The 
Knight  of  the  Burning  Peftle,  written  by  him  and  Beau¬ 
mont,  underwent  the  fame  fate. 

“  It  is  not  eafy  to  afcertain  what  were  the  emolu¬ 
ments  of  a  fuccefsful  aCtor  in  the  time  of  Shakefpeare. 
They  had  not  then  annual  benefits  as  at  prefent.  The 
performers  at  each  theatre  feem  to  have  (hared  the  pro¬ 
fits  arifing  either  from  each  day’s  exhibition  or  from 
the  whole  feafon  among  them.  From  Ben  Jonfon’s 
Poetafter  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  (hares  and  a  half ;  but  of  what 
integral  fum  is  not  mentioned.  From  the  prices  of  ad¬ 
miflion  into  our  ancient  theatres,  which  have  been  al¬ 
ready  mentioned,  I  imagine  the  utmoft  that  the  (harers 
of  the  Globe  playhoufe  could  have  received  on  any  one 
day  was  about  35I.  So  lately  as  the  year  1685,  Shad- 
well  received  by  his  third  day  on  the  reprefen tation  of 
the  Squire  of  Alfatia,  130I.  \  which  Downes  the  prompt¬ 
er  fays  was  the  greateft  receipt  that  had  been  ever  taken 
at  Drury-Eane  playhoufe  at  (ingle  prices.  It  appears 
from  the  MSS.  of  Lord  Stanhope,  treafurerof  the  cham¬ 
bers  to  King  James  I.  that  the  cuflomary  fum  paid  to 
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John  Heminge  and  his  company  for  the  performance  of  Phj-hcufe, 
a  play  at  court  was  twenty  nobles,  or  fix  pounds  thir- ,  ^iea 
teen  (hillings  and  four  pence.  And  Edward  Alleyn 
mentions  in  his  Diary,  that  he  once  had  fo  (lender  an 
audience  in  his  theatre  called  the  Fortune ,  that  the  whole 
receipts  of  the  houfe  amounted  to  no  more  than  three 
pounds  and  fome  odd  (hillings. 

“  Thus  fcanty  and  meagre  were  the  apparatus  and 
accommodations  of  our  ancient  theatres,  on  which  thofe 
dramas  were  firft  exhibited,  that  have  fince  engaged  the 
attention  of  fo  many  learned  men,  and  delighted  (o  many 
thoufand  fpeftators.  Yet  even  then,  we  are  told  by  a 
wiiter  of  that  age,  *  that  dramatic  poefy  was  fo  lively 
expreffed  and  reprefented  on  the  public  ftages  and  theatres 
of  this  city,  as  Rome  in  the  age  of  her  pomp  and  glory 
never  faw  it  better  performed ;  in  refpeft  of  the  action 
and  art,  not  of  the  coft  and  fumptuoufnefs.” 

PLEA,  in  Law,  is  what  either  party  alleges  for  him- 
felf.in  court,  in  a  caufe  there  depending  $  and  in  a  more 
reftrained  fenfe,  it  is  the  defendant’s  anlwer  to  the  plain¬ 
tiff’s  declaration. 

Pleas  are  ufually  divided  into  thcfe  of  the  crown  and 
common  pleas.  Pleas  of  the  crown  are  all  fuits  in  the 
king’s  name,  or  in  the  name  of  the  attorney-general  in 
behalf  of  the  king,  for  offences  committed  againft  his 
crown  and  dignity,  and  againft  his  peace  j  as  treafon, 
murder,  felony,  &c.  See  Arraignment. 

Common  pleas  are  fuch  fuits  as  are  carried  on  be-  JHarlfi. 
tween  common  perfons  in  civil  cafes.  Thefe  pleas  are  Comment - 
of  two  forts  ;  dilatory  pleas,  and  pleas  to  the  a&ion.  Di¬ 
latory  pleas  are  fuch  as  tend  merely  to  delay  or  put  off 
the  fuit,  by  queftioning  the  propriety  of  the  remedy,  ra¬ 
ther  than  by  denying  the  injury  :  pleas  to  the  aftion  are 
fuch  as  difpute  the  very  caule  of  fuit. 

I.  Dilatory  pleas  are,  1.  To  the  jurisdiction  of  the 
court :  alleging,  that  it  ought  not  to  hold  plea  of  this 
injury,  it  arifing  in  Wales  or  beyond  fea  :  or  becaufe 
the  land  in  queftion  is  of  ancient  demelne,  and  ought 
only  to  be  demanded  in  the  lord’s  court,  &c.  2.  To 

the  dilability  of  the  plaintiff,  by  reafon  whereof  he  is  in¬ 
capable  to  commence  or  continue  the  fuit  ;  as,  that 
he  is  an  alien  enemy,  outlawed,  excommunicated,  at¬ 
tainted  of  treafon  or  felony,  under  a  prsemunire,  not  in 
rerum  natura  (being  only  a  fictitious  perfon),  an  infant, 
a  feme-covert,  or  a  monk  profeffcd.  3.  In  abatement : 
which  abatement  is  either  of  the  writ,  or  the  count,  for 
fome  defeCt  in  one  of  them  }  as  by  mifnaming  the  defen¬ 
dant,  which  is  called  a  mifnomer  ;  giving  him  a  wrong 
addition,  as  efquire  inftead  of  knight  ;  or  other  want  of 
form  in  any  material  refpeCt.  Or,  it  may  be  that  the 
plaintiff  is  dead  *,  for  the  death  of  either  party  is  at  once 
an  abatement  of  the  fuit. 

Thefe  pleas  to  the  jurifdiClion,  to  the  difability,  or  in 
abatement,  were  formerly  very  often  ufed  as  mere  dila¬ 
tory  pleas,  without  any  foundation  in  truth,  and  calcu¬ 
lated  only  for  delay  •,  but  now  by  flat.  4  &  5  Ann.  c.  16. 
no  dilatory  plea  is  to  be  admitted  without  affidavit  made 
of  the  truth  thereof,  or  fome  probable  matter  (hown  to 
the  court  to  induce  them  to  believe  it  true.  And  with 
refpeft  to  the  pleas  themfelves,  it  is  a  rule,  that  no  ex¬ 
ception  (hall  be  admitted  againft  a  declaration  or  writ, 
unlefs  the  defendant  will  in  the  fame  plea  give  the  plain¬ 
tiff  a  better  ;  that  is,  (how  him  how  it  might  be  amend¬ 
ed,  that  there  may  not  be  tw<o  obje&ions  upon  the  fame 
account. 

4  M 
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Plea.  Ail  .pleas  to  the  jurifdidtion  conclude  to  the  cogm- 
Zance  of  the  court  5  praying  “  judgement  whether  the 
court  will  have  farther  cognizance  of  the  fun.”  P^eas 
to  the  difability  conclude  to  the  perfbn  5  by  praying 
«  judgement,  if  the  fald  A  the  plaintiff  ought  to  be  an- 
fwered  And  pleas  in  abatement  (when  the  fuit  is  by 
original)  conclude  to  the  writ,  or  declaration  3  by  pray¬ 
ing0  44  judgement  of  the  writ,  or  declaration,  and  that  the 
fame  may  be  quafhed,”  caffetur ,  made  void,  or  abated  : 
but  if  the  a&ion  be  by  bill,  the  plea  muft  pray  44  judge¬ 
ment  of  the  bill,”  and  not  of  the  declaration  3  the  bill 
being  here  the  original,  and  the  declaration  only  a  copy 
of  the  bill. 

When  thefe  dilatory  pleas  are  allowed,  the  cauie  is 
either  difmiffed  from  that  jurifdi&ion,  or  the  plaintiff  is 
flayed  till  his  difability  be  removed  3  or  he  is  obliged  to 
fue  out  a  new  w7rit,  by  leave  obtained  from  the  court, 
or  to  amend  and  new-frame  his  declaration.  .  But  when, 
on  the  other  hand,  they  are  overruled  as  frivolous,  the 
defendant  has  judgement  of  refpondeat oujler,  or  to  an- 
fwer  over  in  fome  better  manner.  It  is  then  incumbent 
on  him  to  plead. 

2.  A  plea  to  the  aBion ;  that  is,  to  anfwer  to  the  me¬ 
rits  of  the  complaint.  This  is  done  by  confeffing  or  de¬ 
nying  it.  .  . 

A  confeflion  of  the  whole  complaint  is  not  very  uiuai 3 
for  then  the  defendant  would  probably  end  the  matter 
fooner,  or  not  plead  at  all,  but  fuffer  judgement  to  go 
by  default.  Yet  fometimes,  after  tender  and  refufa 1  of 
a  debt,  if  the  creditor  haraffes  his  debtor  with  an  adlion, 
it  then  becomes  neceffary  for  the  defendant  to  acknow¬ 
ledge  the  debt,  and  plead  the  tender  ♦,  adding,  that  he 
has  always  been  ready,  tout  temps  prijl,  and  isflill  ready, 
j/ncore  prijl ,  to  difeharge  it :  for  a  tender  by  the  debtor 
and  refufal  by  the  creditor  will  in  all  cafes  difeharge  the 
cofts,  but  not  the  debt  itfelf  3  though  in  fome  particular 
cafes  the  creditor  will  totally  lofe  his  money.  But  fre¬ 
quently  the  defendant  confelfes  one  part  of  the  complaint 
(by  a  cognovit  aBionem  in  refpedt  thereof),  and  traverfes 
or  denies  the  reft  3  in  order  to  avoid  the  expence  of  car¬ 
rying  that  part  to  a  formal  trial,  which  he  has  no  ground 
to  litigate.  A  fpecies  of  this  fort  of  confefiion  is  the 
payment  of  money  into  court :  which  is  for  the  moft  part 
neceffary  upon  pleading  a  tender,  and  is  itfelf  a  kind  of 
tender  to  the  plaintiff  3  by  paying  into  the  hands  of  the 
proper  officer  of  the  court  as  much  as  the  defendant  ac¬ 
knowledges  to  be  due,  together  with  the  cofts  hitherto 
incurred,  in  order  to  prevent  the  expence  of  any  farther 
proceedings.  This  may  be  dene  upon  what  is  called  a 
motion  ;  which  is  an  cccafional  application  to  the  court 
by  the  parties  or  their  counfel,  in  order  to  obtain,  fome 
rule  or  order  of  court,  which  becomes  neceffary  in  the 
progrefs  of  a  caufe  :  and  it  is  ufualiy  grounded  upon  an 
affidavit  (the  perfed  tenfe  of  the  verb  off  do),  being  a 
vountary  oath  before  fome  judge  or  officer  of  the  court, 
to  evince  the  truth  of  certain  fadls,  upon  which  the  mo¬ 
tion  is  grounded  :  though  no  fuch  affidavit  is  neceffary 
for  payment  of  money  into  court.  If,  after  the  money  is 
paid  in,  the  plaintiff  proceeds  in  his  fuit,  it  is  at  his  own 
peril  :  for  if  he  does  not  prove  more  due  than  is  fo  paid 
into  court,  he  {hall  be  nonfuited  and  pay  the  defendant’s 
cofts  3  but  he  {hall  ftill  have  the  money  fo  paid  in,  for 
that  the  defendant  has  acknowledged  to  be  his  due.  To 
this  head  may  alfo  be  referred  the  pradlice  of  what  is 
called  a  fet  off;  whereby  the  defendant  acknowledges 
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the  juftice  of  the  plaintiff’s  demand  on  the  one  hand  3  plea, 
but  on  the  other,  fets  up  a  demand  of  his  own,  to  coun-  v~“ ' 
terbalance  that  of  the  plaintiff,  either  in  the  whole  or  in 
part  3  as,  if  the  plaintiff  fues  for  ten  pounds  due  on  a 
note  of  hand,  the  defendant  may  fet  off  nine  pounds  due 
to  himfelf  for  merchandife  fold  to  the  plaintiff  3  and,  in 
cafe  he  plead  fuch  fet-off,  muft  pay  the  remaining  ba¬ 
lance  into  court. 

Pleas  that  totally  deny  the  caufe  of  complaint  are  ei¬ 
ther  the  general  iffue,  or  a  fpecial  plea  in  bar. 

1.  The  general  iffue ,  or  general  plea,  is  what  traverfes, 
thwarts,  and  denies  at  once,  the  whole  declaration,  with¬ 
out  offering  any  fpecial  matter  whereby  to  evade  it.  As 
in  trefpafs-  either  vi  et  armis ,  or  on  the  cafe,  44  non  cul- 
pahilis ,  not  guilty  3”  in  debt  upon  contra&,  44  nihil d.ehet , 
he  owes  nothing  3”  in  debt  on  bond,  non  ejl  faBum, 
it  is  not  his  deed  3”  on  an  affumpjit ,  44  non  affumpjit ,  he 
made  no  fuch  promife.”  Or  in  real  a 61 1011s,  44  nul  tort f 
no  wrong  done  3  nul  diffeijin ,  no  diffeifin  3”  and  in  a 
writ  of  right,  the  mife  or  iffue  is,  that  “  the  tenant  has 
more  right  to  hold  than  the  demandant  has  to  demand.” 

Thefe  pleas  are  called  the  general  iffue,  becaufe,  by  im¬ 
porting  an  abfolute  and  general  denial  of  what  is  alleged 
in  the  declaration,  they  amount  at  once  to  an  iffue  3 
by  which  we  mean  a  fact  affirmed  on  one  fide  and  de^ 
nied  on  the  other. 

2.  Special  pleas  in  bar  of  the  plaintiff’s  demands  are 

very  various,  according  to  the  circumftances  of  the  de¬ 
fendant’s  cafe.  As,  in  real  actions,  a  general  releafe 
or  a  fine  3  both  of  which  may  deftroy  and  bar  the  plain¬ 
tiff’s  title.  Or,  in  perfonal  adlions,  an  accord,  arbitra¬ 
tion,  conditions  performed,  nonage  of  the  defendant, 
or  fome  other  fa£t  which  precludes  the  plaintiff  from  his 
adlion.  A  juf  if  cation  is  likewife  a  fpecial  plea  in  bar  3 
as  in  adlions  of  affault  and  battery  9fon  a  fault  demefne , 
that  it  was  the  plantiff’s  own  original  affault. 3  in  tref- 
pafs,  that  the  defendant  did  the  thing  complained  of  in 
right  of  fome  office  which  warranted  him  fo  to  do  3  or, 
in  an  adion  of  {lander,  that  the  plaintiff  is  really  as  bad 
a  man  as  the  defendant  faief  he  was.  #  . 

Alfo  a  man  may  plead  the  ftatutes  of  limitation  m 
bar  3  or  the  time  limited  by  certain  adls  of  parliament, 
beyond  which  no  plaintiff  can  lay  his  caufe  of  adion. 

This,  by  the  ftatute  of  32  Hen.  VIII.  c.  2.  in  a  writ 
of  right  is  60  years  :  in  affizes,  writs  of  entry,  or  other 
poffeffory  actions  real,  of  the  feifin  of  one’s  anceftors 
in  lands  3  and  either  of  their  feifin,  or  one’s  own,  m 
rents,  fuits,  and  fervices,  5c  years :  and  in  adions  real 
for  lands  grounded  upon  one’s  own  feifin  or  poffeflion, 
fuch  poffeffion  muft  have  been  within  30  years.  By 
ftatute  1  Mar.  ft.  2.  c.  5.  this  limitation  does  not  extend 
to  any  fuit  for  avowfons.  But  by  the  ftatute  21  Jac.  I. 
c.  2.  a  time  of  limitation  was  extended  to  the  cafe  of 
the  king  3  viz.  60  years  precedent  to  19th  Feb.  1623  3 
but,  this  becoming  ineffedlual  by  efflux  oi  time,  the  fame 
date  of  limitation  was  fixed  by  ftatute  9  Geo.  III.  c.  16. 
to  commence  and  be  reckoned  backwards,  from  the 
time  of  bringing  any  fuit  or  other  procefs  to  recover  the 
thing  in  queftion  3  fo  that  a  poffeffion  for  60  years  is 
now  a  bar  even  againft  the  prerogative,  in  derogation 
of  the  ancient  maxim,  Nullum  tetnpus  occurrit  regt .  By 
another  ftatute,  21  Jac.  I.  c.  16.  20  years  is  the  time 
of  limitation  in  any  writ  of  formedon:  and,  by  a  conie- 
quence,  20  years  is  alfo  the  limitation  m  every  adlion 
of  eje&ment  3  for  no  ejedlment  can  be  brought,  unleis 
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where  the  lellor  of  the  plan  tiff  is  entitled  to  enter  on 
the  lands,  and  by  the  ffatute  21  Jac.  I.  c.  16.  no  entry 
can  be  made  by  any  man,  unlefs  within  20  years  after 
his  right  {hall  accrue.  Alfo  all  aCtions  of  trefpafs 
Square  claufum  fregit ,  or  otherwife),  detinue,  trover,  re¬ 
plevin,  account,  and  cafe  (except  upon  accounts  be¬ 
tween  merchants),  debt  on  Ample  contract,  or  for  ar¬ 
rears  of  rent,  are  limited  by  the  ffatute  laft  mentioned 
to  fix  years  after  the  caufe  of  action  commenced  :  and 
actions  of  affault,  menace,  battery,  mayhem,  and  impri- 
fonment,  muff  be  brought  within  four  years,  and  actions 
for  words  two  years,  after  the  injury  committed.  And 
by  the  ffatute  31  Eliz.  c.  5.  all  fuits,  indictments,  and 
informations,  upon  any  penal  ffatutes,  where  any  for¬ 
feiture  is  to  the  crown,  {ball  be  fued  within  two  years, 
and  where  the  forfeiture  is  to  a  fubjeCt,  within  one 
year,  after  the  offence  committed,  unlefs  where  any 
other  time  is  fpecially  limited  by  the  ffatute.  Laftly, 
by  ffatute  10  \V.  III.  c.  14.  no  writ  of  error,  fcire  fa¬ 
cias,  or  other  fuit,  {hall  be  brought  to  reverfe  any  judge¬ 
ment,  fine,  or  recovery,  for  error,  unlefs  it  be  profecut- 
ed  within  20  years.  The  ufe  of  thefe  ffatutes  of  limi¬ 
tation  is  to  preferve  the  peace  of  the  kingdom,  and  to 
prevent  thofe  innumerable  perjuries  which  might  enfue 
if  a  man  were  allowed  to  bring  an  aCtion  for  any  injury 
committed  at  any  diftance  of  time.  Upon  both  thefe 
accounts  the  law  therefore  holds,  that  interef  reipublicce 
ut  fit  finis  litium :  and  upon  the  fame  principle  the  A- 
thenian  laws  in  general  prohibited  all  aCtions  where  the 
mjury  was  committed  five  years  before  the  complaint 
•was  made.  If  therefore,  in  any  fuit,  the  injury,  or 
caufe  of  aCtion,  happened  earlier  than  the  period  ex- 
prefsly  limited  by  law,  the  defendant  may  plead  the 
ffatutes  of  limitations  in  bar  :  as  upon  an  ajfumpft ,  or 
promife  to  pay  money  to  the  plaintiff',  the  defendant 
may  plead,  Non  ajfumpft  infra fex  annos ,  He  made  no 
fuch  promife  within  fix  years  \  which  is  an  effectual  bar 
to  the  complaint. 

An  efoppel  is  likewife  a  fpecial  plea  in  bar ;  which 
happens  where  a  man  hath  done  fome  aCt,  or  executed 
fome  deed,  which  eftops  or  precludes  him  from  averring 
any  thing  to  the  contrary.  As  if  a  tenant  for  years 
(who  hath  no  freehold)  levies  a  fine  to  another  perfon. 
1  hough  this  is  void  as  to  ffrangers,  yet  it  {ball  work  as 
an  eftoppel  to  the  cognizor  *,  for,  if  he  afterwards  brings 
an  action  to  recover  thefe  lands,  and  his  fine  is  pleaded 
againft  him,  he  fhall  thereby  be  eftopped  from  faying, 
that  he  had  no  freehold  at  the  time,  and  therefore  was 
incapable  of  levying  it. 

The  conditions  and  qualities  of  a  plea  (which,  as  well 
as  the  doctrine  of  eftoppels,  will  alfo  hold  equally,  mu- 
tatis  mutandis ,  with  regard  to  other  parts  of  pleading), 
are,  1.  That  it  be  fingle  and  containing  only  one  mat¬ 
ter  ;  for  duplicity  begets  confufion.  But  by  ffatute  4 
and  5  Ann.  c.  16.  a  man,  with  leave  of  the  court,  may 
plead  two  or  more  diftinCt  matters  or  fingle  pleas  y  as  in 
an  aCtion  of  affault  and  battery,  thefe  three,  Not  guilty, 
fon r  affault  demefne ,  and  the  ffatute  of  limitations. 

2.  That  it  be  direCt  and  pofitive,  and  not  argumenta¬ 
tive.  3.  That  it  have  convenient  certainty  of  time, 
place,  and  perfons.  4.  That  it  anfwer  the  plaintiff’s 
allegations  in  every  material  point.  5.  That  it  be  fo 
pleaded  as  to  be  capable  of  trial. 

Special  pleas  are  ufually  in  the  affirmative,  fometimes 
in  the  negative,  but  they  always  advance  fome  new  faCt 


not  mentioned  in  the  declaration  5  and  then  they  muff  Plea, 

be  averred  to  be  true  in  the  common  form  : — “  And  v 
this  he  is  ready  to  verify.” — This  is  not  neceffary  in 
pleas  of  the  general  iffue,  thofe  always  containing  a  to¬ 
tal  denial  of  the  faCts  before  advanced  by  the  other  par¬ 
ty,  and  therefore  putting  him  upon  the  proof  of  them. 

See  Pleadings. 

PLEA  to  IndiBment ,  the  defenfive  matter  alleged  by  a  Blackfl. 
criminal  on  his  indictment;  (fee  Arraignment.)  This  ^ommentt 
is  either,  1.  A  plea  to  the  jurifdiCtion  ;  2.  A  demurrer  *, 

3.  A  plea  in  abatement  ;  4.  A  fpecial  plea  in  bar ;  or, 

5.  The  general  iffue. 

I.  A  plea  to  the  jurifdiBion ,  is  where  an  indictment 
is  taken  before  a  court  that  hath  no  cognizance  of  the 
offence ;  as  if  a  man  be  indiCted  for  a  rape  at  the  fheriff’s 
tourn,  or  for  treafon  at  the  quarter- feffions  :  in  thefe  or 
fimilar  cafes,  he  may  except  to  the  jurifdiCtion  of  the 
court,  without  anfwering  at  all  to  the  crime  alleged. 

II.  A  demurrer  to  the  indictment,  is  incident  to  cri¬ 
minal  cafes,  as  well  as  civil,  when  the  faCt  as  alleged  is 
allowed  to  be  true,  but  the  prifoner  joins  iffue  upon 
fome  point  of  law"  in  the  indictment,  by  which  he  infills, 
that  the  faCt,  as  ffated,  is  no  felony,  treafon,  or  what¬ 
ever  the  crime  is  alleged  to  be.  Thus,  for  infiance,  if 
a  ‘man  be  indiCted  for  felonioufiy  Healing  a  greyhound  ; 
wffiich  is  an  animal  in  which  no  valuable  property  can 
be  had,  and  therefore  it  is  not  felony,  but  only  a  civil 
trefpafs  to  fteal  it  *,  in  this  cafe  the  party  indited  may 
demur  to  the  indictment  ;  denying  it  to  be  felony, 
though  he  confefi'es  the  aCt  of  taking  it.  Some  have 
held,  that  if,  on  demurrer,  the  point  of  law"  be  adjudged 
againft  the  prifoner,  he  {hall  have  judgement  and  exe¬ 
cution,  as  if  convicted  by  verdi 61.  But  this  is  denied 
by  others,  wffio  hold,  that  in  fuch  cafe  he  {hall  be  di¬ 
rected  and  received  to  plead  the  general  iffue,  Not  guil¬ 
ty,  after  a  demurrer  determined  againft  him.  Which 
appears  the  more  reafonable,  becaule  it  is  clear,  that  if 
the  prifoner  freely  difeovers  the  faCt  in  court,  and  refers 
it  to  the  opinion  of  the  court  whether  it  be  felony  or 
no  ;  and  upon  the  faCt  thus  fhown,  it  appears  to  be 
felony,  the  court  will  not  record  the  confeffion,  but  ad¬ 
mit  him  afterwards  to  plead  not  guilty.  And  this  feems 
to  be  a  cafe  of  the  fame  nature,  being  for  the  moft  part 
a  miftake  in  point  of  law,  and  in  the  conduCt  of  his 
pleading  ;  and,  though  a  man  by  mifpleading  may  in 
fome  cafes  lofe  his  property,  yet  the  law  will  not  fuller 
him  by  fuch  niceties  to  lofe  his  life.  However,  upon 
this  doubt,  demurrers  to  indictments  are  feldom  ufed : 
fince  the  fame  advantages  may  be  taken  upon  a  plea  of 
not  guilty ;  or  afterwards,  in  arreft  of  judgement,  when 
the  verdiCt  has  eftablilhed  the  faCt. 

III.  A  plea  in  abatement  is  principally  for  a  inifnomer , 
a  wrrong  name,  or  a  falfe  addition  to  the  prifoner.  As, 
if  James  Allen,  gentleman,  is  indiCted  by  the  name  of 
John  Allen ,  ef quire ,  he  may  plead  that  he  has  the  name 
of  James ,  and  not  of  John  ;  and  that  he  is  a  gentleman , 
and  not  an  efquire.  And,  if  either  faCt  is  found  by  a 
jury,  then  the  indictment  {hall  be  abated,  as  writs  or 
declarations  may  be  in  civil  actions.  But,  in  the  end, 
there  is  little  advantage  accruing  to  the  prifoner  by 
means  of  thefe  dilatory  pleas  ;  becaufe,  if  the  exception 
be  allowed,  a  newr  bill  of  indictment  may  be  framed,  ac¬ 
cording  to  w  hat  the  prifoner  in  his  plea  avers  to  be  his 
true  name  and  addition.  For  it  is  a  rule,  upon  all  pleas 
in  abatement,  that  he  who  takes  advantage  of  a  flaw, 

4  M  2  muff 
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Plea.  mufl  at  the  fame  time  fhow  how  it  may  be  amended. 
Let  us  therefore  next  confider  a  more  fubftantial  kind 
of  plea,  viz. 

IV.  Special  pleas  in  bar  ;  which  go  to  the  merits  of 
the  indictment,  and  give  a  reafon  why  the  prifoner  ought 
not  to  anfwer  it  at.  all,  nor  put  himfelf  upon  his  trial  for 
the  crime  alleged.  Thefe  are  of  four  kinds:  a  former 
acquittal,  a  former  conviction,  a  former  attainder,  or  a 
pardon.  There  are  many  other  pleas  which  may  be 
pleaded  in  bar  of  an  appeal  :  but  thefe  are  applicable  to 
both  appeals  and  indictments. 

1.  Firft,  the  plea  of  auterfoits  acquit ,  or  a  former  ac¬ 
quittal,  is  grounded  on  this  univerfal  maxim  of  the  com¬ 
mon  law  of  England,  that  no  man  is  to  be  brought  in¬ 
to  jeopardy  pf  his  life,  more  than  once,  for  the  fame  of- 
ience.  And  hence  it  is  allowed  as  a  confequence,  that 
when  a  man  is  once  fairly  found  not  guilty  upon  any  in¬ 
dictment,  or  other  profecution,  before  any  court  having 
competent  jurifdiCtion  of  the  offence,  he  may  plead  fuch 
acquittal  in  bar  of  any  fubfequent  accufation  for  the  fame 
crime. 

2.  Secondly,  the  plea  of  aut  erf  oils  conviR ,  or  a  former 
conviction  for  the  fame  identical  crime,  though  no 
judgement  was  ever  given,  or  perhaps  will  be  (being 
lufpended  by  the  benefit  of  clergy  or  other  caufes),  is  a 
good  plea  in  bar  to  an  indictment.  And  this  depends 
upon  the  fame  principle  as  the  former,  that  no  man 
ought  to  be  twice  brought  in  danger  of  his  life  for  one 
and  the  fame  crime. 

3.  Thirdly,  the  plea  of  auterfoits  attaint ,  or  a  former 
attainder,  is  a  good  plea  in  bar,  whether  it  be  for  the 
fame  or  any  other  felony.  For  wherever  a  man  is  at¬ 
tainted  of  felony,  by  judgement  of  death  either  upon  a 
verdiCt  or  confeftion,  by  outlawry,  or  heretofore  by  ab¬ 
juration,  and  whether  upon  an  appeal  or  an  indictment } 
he  may  plead  fuch  attainder  in  bar  to  any  fubfequent 
indictment  or  appeal,  for  the  fame  or  for  any  other  fe¬ 
lony.  And  this  becaufe,  generally,  fuch  proceeding  on 
a  fecond  profecution  cannot  be  to  any  purpofe  ;  for  the 
prifoner  is  dead  in  law  by  the  firft  attainder,  his  blood 
is  already  corrupted,  and  he  hath  forfeited  all  that  he 
had  :  fo  that  it  is  abfurd  and  fuperfiuous  to  endeavour 
to  attaint  him  a  fecond  time.  Though  to  this  general 
rule,  as  to  all  others,  there  are  fome  exceptions ;  where¬ 
in,  ccjfante  ratione ,  cejjat  et  ipfa  lex , 

4.  Laftly,  a  pardon  may  be  pleaded  in  bar  *,  as  at  once 
deftroying  the  end  and  purpofe  of  the  indictment,  by  re¬ 
mitting  that  punifhment,  which  the  profecution  is  cal¬ 
culated  to  inftiCt.  There  is  one  advantage  that  attends 
pleading  a  pardon  in  bar,  or  in  the  arreft  of  judgement 
before  fentence  is  paft  \  which  gives  it  by  much  the  pre¬ 
ference  to  pleading  it  after  fentence  or  attainder.  This 
is,  that  by  flopping  the  judgement  it  flops  the  attainder, 
and  prevents  the  corruption  of  the  blood  :  which,  when 
once  corrupted  by  attainder,  cannot  afterwards  be  re- 
itored  otherwife  than  by  aCt  of  parliament. 

V.  The  general iffue ,  or  plea  of  not  guilty,  upon  which 


plea  alone  the  prifoner  can  receive  his  final  judgement  of  plea. 

death.  ^  In  cafe  of  an  indictment  of  felony  or  ticafon, 1 - v — 

there  can  be  no  fpecial  juftification  put  in  by  way  of 
plea.  As,  on  an  indictment  for  murder,  a  man  cannot 
plead  that  it  was  in  his  own  defence  againft  a  robber  on 
the  highway,  or  a  burglar  ;  but  he  mult  plead  the  ge¬ 
neral  iffue,  Not  guilty,  and  give  this  fpecial  matter  in 
evidence.  For  (befides  that  thefe  pleas  do  in  effeCt  a- 
mount  to  the  general  iffue  \  fince,  if  true,  the  prifoner 
is  moft  clearly  not  guilty)  as  the  faCts  in  t reafon  are  laid 
to  be  done  proditorie  et  contra  ligeantice  face  debitum  ; 
and,  in  felony,  that  the  killing  was  done  fe Ionic e  ;  thefe 
charges,  of  a  traiterous  or  felonious  intent,  are  the  points 
and  very  gift  of  the  indictment,  and  muft  be  anfwered 
direCtly,  by  the  general  negative,  Not  guilty ;  and  the 
jury  upon  the  evidence  will  take  notice  of  any  defenfive 
matter,  and  give  their  verdiCt  accordingly  as  effectually 
as  if  it  were  or  could  be  fpecially  pleaded.  So  that  this 
is,  upon  all  accounts,  the  moft  advantageous  plea  for 
the  prifoner. 

When  the  prifoner  hath  thus  pleaded  not  guilty,  non 
culpahilis ,  or  nient  culpable  :  which  wras  formerly  uied  to 
be  abbreviated  upon  the  minutes,  thus,  Non  (or  nient } 
cul.  the  clerk  of  the  aftize,  or  clerk  of  arraigns,  on  be¬ 
half  of  the  crown,  replies,  that  the  prifoner  is  guilty,  and 
that  he  is  ready  to  prove  him  fo.  This  is  done  by  two 
m 0110 fy  11  able s  in  the  fame  fpirit  of  abbreviation,  [cul, 
prit, :  wdiich  fignifies  firft  that  the  prifoner  is  guilty, 

[cul,  culpable ,  or  culpahilis )  *,  and  then  that  the  king  is 
ready  to  prove  him  fo,  (prit,  preeftofum ,  or  paratus ,  -z-e- 
rificare ).  By  this  replication  the  king  and  the  prifoner 
are  therefore  at  iffue  :  for  when  the  parties  come  to  a 
faCt  which  is  affirmed  on  one  fide  and  denied  on  the 
other,  then  they  are  faid  to  be  at  iffue  in  point  of  faCt  : 
which  is  evidently  the  cafe  here,  in  the  plea  of  non  cul, 
by  the  prifoner  ;  and  the  replication  of  cul,  by  the  clerk. 

How  the  courts  came  to  exprefs  a  matter  of  this  im¬ 
portance  in  fo  odd  and  obfeure  a  manner,  can  hardly  be 
pronounced  with  certainty.  It  may  perhaps,  however, 
be  accounted  for  by  fappoftng,  that  thefe  were  at  firft 
fhort  notes,  to  help  the  memory  of  the  clerk,  and  re¬ 
mind  him  what  he  was  to  reply  ;  or  elfe  it  was  the  fliort 
method  of  taking  down  in  court,  upon  the  minutes,  the 
replication  and  averment ;  cul,  prit :  which  afterwards 
the  ignorance  of  fucceeding  clerks  adopted  for  the  very 
words  to  be  by  them  fpoken  (a). 

But  however  it  may  have  arifen,  the  joining  of  iffue 
feems  to  be  clearly  the  meaning  of  this  obfeure  exprel- 
fion  ;  wdiich  has  puzzled  our  moft  ingenious  etymolo- 
gifts,  and  is  commonly  underftood  as  if  the  clerk  of  the 
arraigns,  immediately  on  plea  pleaded,  had  fixed  an  op¬ 
probrious  name  on  the  prifoner,  by  afking  him,  u  culprit , 
how  wilt  thou  be  tried  ?”  for  immediately  upon  iffue 
joined  it  is  inquired  of  the  prifoner,  by  what  trial  he  will 
make  his  innocence  appear.  This  form  has  at  prefent 
reference  to  appeals  and  approvements  only,  wherein  the 
appellee  has  his  choice,  either  to  try  the  accufation  by 

Battle 


(a)  Of  this  ignorance  we  may  fee  daily  inftances,  in  the  abufe  of  two  legal  terms  of  ancient  french  :  one  the 
prologue  to  all  proclamations,  u  Oi/e% ,  or  Hear  ye,”  which  is  generally  pronounced,  moft  unmeaningly,  a  O  yes : 
the  other,  a  more  pardonable  miftake,  viz.  when  a  jury  are  all  fvvorn,  the  officer  bids  the  crier  number  them,  for 
which  the  word  in  law-French  is,  u  Counter  but  we  now  hear  it  pronounced  in  very  good  Englilh,  4‘  Count 
thefe.” 
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Plea,  Battle  or  by  Jury.  But  upon  indictments,  iince  the 
Ira  ngs*  abolition  of  Ordeal,  there  can  be  no  other  trial  but  by 
jury ,  per  pais,  or  by  the  country:  and  therefore,  if  the 
prisoner  refufes  to  put  himfelf  upon  the  mqueff  in  the 
ufual  form,  that  is,  to  anfwer  that  he  will  be  tried  by 
God  and  the  country,  if  a  commoner  ;  and,  if  a  peer, 
by  God  and  his  peers  ;  the  indictment,  if  in  treafon,  is 
taken  pro  confefjo  ;  and  the  pri loner,  in  calcs  of  felony, 
is  judged  to  it  and  mute,  and,  if  he  perfeveres  in  his  ob- 
ltinacy,  (hall  now  be  convicted  of  the  felony. 

When  the  prifoner  has  thus  put  himfelf  upon  his  trial, 
the  clerk  anlwers  in  the  humane  language  of  the  law, 
which  always  hopes  that  the  party’s  innocence  rather 
than  his  guilt  may  appear,  “  God  fend  thee  a  good  deli¬ 
verance.’  ’  And  then  they  proceed,  as  foon  as  conve¬ 
niently  may  be,  to  the  trial.  See  the  article  Trial. 

P LEADINGS,  in  Law ,  are  the  mutual  altercations 
between  the  plaintiff  and  defendant,  (fee  Suit,  Writ, 
and  Process).  Ihey  form  the  third  part  or  ffage  of 
a  fa^t ;  and  at  prefent  are  fet  down  and  delivered  into 
the  proper  office  in  writing,  though  formerly  they  were 
ufually  put  in  by  their  counfel  ore  tenus ,  or  viva  voce, 
in  court,  and  then  minuted  down  by  the  chief  clerks  or 
prothonotaries  ;  whence,  in  our  old  law-French,  the 
pleadings  are  frequently  denominated  the  parol. 

Ihe  tirft  of  tliefe  is  the  declaration,  nnrratio ,  ox  count, 
anciently  called  the  tale;  in  which  the  plaintiff  fets  forth 
his  caufe  of  complaint  at  length  :  being  indeed  only  an 
amplification  or  expofition  of  the  original  writ  upon 
which  his  adbion  is  founded,  with  the  additional  circum- 
ftances  of  time  and  place,  when  and  where,  the  injury 
was  committed. 

In  local  actions,  where  poffeflion  of  land  is  to  be  re¬ 
covered,  or  damages  for  an  actual  trefpaff,  or  for  wafte, 
&c.  affecting  land,  the  plaintiff  muff  lay  his  declara¬ 
tion,  or  declare  his  injury  to  have  happened  in  the  very 
county  and  place  that  it  really  did  happen  ;  but  in  tranf 
itory  actions,  for  injuries  that  might  have  happened 
anywhere,  as  debt,  detinue,  flander,  and  the  like,  the 
plaintiff  may  declare  in  what  county  he  pleafes,  and 
then  the  trial  muff  be  in  that  county  in  which  the  de¬ 
claration  is  laid.  Though,  if  the  defendant  will  make 
affidavit  that  the  caufe  of  action,  if  any,  arofe  not  in 
that  but  another  county,  the  court  will  direct  a  change 
of  the  venue  or  vifne  (that  is,  the  vicinia  or  neighbour¬ 
hood  in  which  the  injury  is  declared  to  be  done),  and 
will  oblige  the  plaintiff  to  declare  in  the  proper  county. 
For  the  ftatute  6  Rie.  II.  c.  2.  having  ordered  all  writs 
to  be  laid  in  their  proper  counties,  this,  as  the  judges 
conceived,  impowered  them  to  change  the  venue ,  if  re¬ 
quired,  and  not  to  infill  rigidly  on  abating  the  writ : 
which  practice  began  in  the  reign  of  James  I.  And 
this  power  is  difcretionally  exercifed,  fo  as  not  to  caufe 
but  prevent  a  defect  of  juftice.  Therefore  the  court 
will  not  change  the  venue  to  any  of  the  four  northern 
counties  previous  to  the  fpring  circuit;  becaufe  there 
the  affifes  are  holden  only  once  a-year,  at  the  time  of 
lummer  circuit.  And  it  will  fometimes  remove  the 
venue  from  the  proper  jurifdiction  (efpecially  of  the 
narrow  and  limited  kind),  upon  a  fuggeftion,  duly 
Supported,  that  a  fair  and  impartial  trial  cannot  be  had 
therein. 

It  is  generally  ufual,  in  actions  upon  the  cafe,  to  fet 
forth  feveral  cafes,  by  different  counts  in  the  fame  de¬ 
claration  ;  fo  that  if  the  plaintiff  fails  in  the  proof  of 
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one,  he  may  fucceed  in  another.  As  in  an  action  on 
the  cafe  upon  an  assumpsit  for  goods  fold  and  deliver¬ 
ed,  the  plaintiff  ufually  counts  or  declares,  firff,  upon 
a  fettled  and  agreed  price  between  him  and  the  defend¬ 
ant ;  as,  that  they  bargained  for  2ol. :  and  left  he 
fhould  fail  in  the  proof  of  this,  he  counts  like  wife  upon 
a  quantum  valebant ;  that  the  defendant  bought  other 
goods,  and  agreed  to  pay  him  fo  much  as  they  were 
reafonably  worth  :  and  then  avers  that  they  were 
worth  other  2ol.  and  fo  on  in  three  or  four  different 
fhapes ;  and  at  laff  concludes  with  declaring,  that  the 
defendant  had  refufed  to  fulfil  any  of  thefe  agreements, 
whereby  he  is  endamaged  to  fuch  a  value.  And  if  he 
proves  the  cafe  laid  in  any  one  of  his  counts,  though  he 
fails  m  the  reff,  he  fhall  recover  proportionable  da¬ 
mages.  This  declaration  always  concludes  with  thefe 
words,  “  and  thereupon  he  brings  fuit,”  &c.  hide  pro¬ 
duc'd feclam,  be.  By  which  words,  fuit  or  fella  (a  fe- 
quendo ),  were  anciently  underffood  the  witneffes  or  fol¬ 
lowers  of  the  plaintiff'.  For  in  former  times,  the  law 
would  not  put  the  defendant  to  the  trouble  of  aufwering 
the  charge  till  the  plaintiff  had  made  out  at  leaff  a  pro¬ 
bable  cafe.  But  the  actual  production  of  th e  fuit,  fella, 
ox  followers,  is  now  antiquated,  and  hath  been  totally 
dilufed,  at  leaff  ever  iince  the  reign  of  Edward  III, 
though  the  form  of  it  ftill  continues. 

At.  the  end  of  the  declaration  are  added  alfo  the 
plaintiff’s  common  pledges  of  profecution,  John  Doer 
and  Richard  Roe ;  which,  as  we  elfewhere  obferve, 
(fee  Writ),  are  now  mere  names  of  form;  though 
formerly  they  were  of  life  to  anfwer  to  the  king  for  the 
amercement  of  the  plaintiff,  in  cafe  he  were  nonfuited, 
barred  of.  his  action,  or  had  a  verdict  and  judgment 
againff  him.  For  if  the  plaintiff  neglects  to  deliver  a 
declaration  for  two  terms  after  the  defendant  appears,  or 
is  guilty  of  other  delays  or  defaults  againff  the  rules  of 
law  in  any  fubfequent  ffage  of  the  action,  he  is  adjudged 
not  to  follow  or  purfue  his  remedy  as  he  ought  to  do  ; 
and  thereupon  a  nonfud,  or  non  profequitur,  is  entered, 
and  he  is  faid  to  be  non-prodd.  And  for  thus  deferring 
his  complaint,  after  making  a  falfe  claim  or  complaint 
(profalfo  claniore  fuo),  he  fhall  not  only  pay  coffs  to 
the  defendant,  but  is  liable  to  be  amerced  to  the  king. 
A  retraxit  differs  from  a  nonfuit,  in  that  the  one  is  ne¬ 
gative  and  the  other  pofitive  :  the  nonfuit  is  a  default 
and  neglect  of  the  plaintiff,  and  therefore  he  is  allowed 
to  begin  his  fuit  again  upon  payment  of  coffs  ;  but  a  re - 
traxit  is  an  open  and  voluntary  renunciation  of  his  fuit 
in  court ;  and  by  this  he  for  ever  lofes  his  action.  A^ 
difcontinuance  is  fomewhat  fimilar  to  a  nonfuit ;  for  when 
a  plaintiff  leaves  a  chafm  in  the  proceedings  of  his  caufe, 
as  by  notconrinuing  the  procefs  regularly  from  day  to 
day,  and  time  to  rime,  as  he  ought  to  do,  the  fuit  is 
difeontinued,  and  the  defendant  is  no  longer  bound  to 
attend  ;  but  the  plaintiff  muff  begin  again,  by  fuing  out 
a  new  original,  ufually  paying  coffs  to  his  antagonift. 

When  the  plaintiff  hath  ffated  his  cafe  in  the  declara¬ 
tion,  it  is  incumbent  on  the  defendant,  wfithm  a  reafon- 
able  rime,  to  make  his  defence,  and  put  in  a  plea  ;  or 
elfe  the  plaintiff  will  at  once  recover  judgment  by  de¬ 
fault,  or  nihil  died,  of  the  defendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  not  a  juffi- 
fication,  protection,  or  guard,  which  is  now  its  popular 
fignification  ;  but  merely  an  oppofng  ox  denial  (from  the 
French  verb  defendre')  of  the  truth  or  validity  of  the 

complaint. 
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Pleadings,  complaint.  It  is  the  conlefatio  litis  of  the  civilians  :  a 
general  affertion  that  the  plaintiff  hath  no  ground  of 
a£tion  \  which  affertion  is  afterwards  extended  and  main¬ 
tained  in  his  plea. 

Before  defence  made,  if  at  all,  cognizance  of  the 
fait  muff  be  claimed  or  demanded  ;  when  any  perfon 
or  body-corporate  hath  the  franchife,  not  only  of  hold¬ 
ing  pleas  within  a  particular  limited  jurifdidlion,  but 
alfo  of  the  cognizance  of  pleas  )  and  that  either  without 
any  words  exclufive  of  other  courts,  which  intitlcs  the 
lord  of  the  franchife,  whenever  any  fuit  that  belongs  to 
his  jurifdi&ion  is  commenced  in  the  courts  at  Wedmin- 
der,  to  demand  the  cognizance  thereof  )  or  with  fuch 
exclufive  words,  which  alfo  in  title  the  defendant  to  plead 
to  the  jurifdi&ion  of  the  court.  Upon  this  claim  of 
cognizance,  if  allowed,  all  proceedings  fhall  ceafe  in  the 
fuperior  court,  and  the  plaintiff  is  left  at  liberty  to 
purfue  his  remedy  in  the  fpecial  jurifdidtion.  As,  when 
a  fcholar  or  other  privileged  perfon  of  the  univerfities 
of  Oxford  or  Cambridge  is  impleaded  in  the  courts  at 
Wedminffer,  for  any  caufc  of  a&ion  whatfoever,  unlefs 
upon  a  quedion  of  freehold.  In  thefe  cafes,  by  the 
charter  of  thofe  learned  bodies,  confirmed  by  a&  of  par¬ 
liament,  the  chancellor,  or  vice-chancellor,  may  put  in 
a  claim  of  cognizance ;  which,  if  made  in  due  time  and 
form,  and  with  due  proof  of  the  fadls  alleged,  is  regu¬ 
larly  allowed  by  the  courts.  It  mud  be  demanded  be¬ 
fore  full  defence  is  made  or  imparlance  prayed  ;  for  thefe 
are  a  fuhmidion  to  the  jurifdiction  of  the  fuperior  court, 
and  the  delay  is  a  laches  in  the  lord  of  the  franchife  : 
and  it  will  not  be  allowed  if  it  occafions  a  failure  of.juf- 
tice,  or  if  an  a£iion  be  brought  againd  the  perfon  hiin- 
felf  who  claims  the  franchife,  unlefs  he  hath  alfo  a  power 
in  fuch  cafe  of  making  another  judge. 

After  defence  made,  the  defendant  mud  put  in  his 
plea.  But  before  he  defends,  if  the  fuit  is  commenced 
by  capias  or  latitat ,  without  any  fpecial  original,  he  is 
intitled  to  demand  one  imparlance ,  or  licenti*  loquendi ; 
and  may,  before  he  pleads,  have  more  granted  by  confent 
of  the  court,  to  fee  if  he  can  end  the  matter  amicably 
without  farther  fuit,  by  talking  with  the  plaintiff  :  a 
pra&ice  which  is  fuppofed  to  have  arifen  from  a  principle 
of  religion,  in  obedience  to  that  precept  of  the  gofpel, 
u  agree  with  thine  adverfary  quickly,  whild  thou  art  m 
the  way  with  him.”  And  it  may  be  obferved,  that  this 
gofpel-precept  has  a  plain  reference  to  the  Roman  law  of 
the  twelve  tables,  which  exprefsly  directed  the  plaintiff 
and  defendant  to  make  up  the  matter  while  they  were 
in  the  way,  or  going  to  the  praetor  ; — in  via ,  rem  uti 
pacent  orato.  There  are  alfo  many  other  previous  deps 
which  may  be  taken  by  a  defendant  before  he  puts  in 
his  plea.  He  may,  in  real  a&ioris,  demand  a  view  of 
the  thing  in  quedion,  in  order  to  afeertain  its  identity 
and  other  circumdances.  He  may  crave  oyer  of  the 
writ,  or  of  the  bond,  or  other  fpecialty  upon  which  the 
adlion  is  brought-,  that  is,  to  hear  it  read  to  him 5  the 
generality  of  defendants  in  the  times  of  ancient  fimpli- 
city  being  fuppofed  incapable  to  read  it  themfelves : 
whereupon  the  whole  is  entered  verbatim  upon  the  re¬ 
cord  ;  and  the  defendant  may  take  advantage  of  any 
condition,  or  other  part  of  it,  not  dated  in  the  plaintiff’s 
declaration.  In  real  a£iions  alfo  the  tenant  may  pray  in 
aid,  or  call  for  the  abidance  of  another,  to  help  him 
to  plead,  becaufe  of  the  feeblenefs  or  imbecility  of  his 
own  edatc.  Thus  a  tenant  for  life  may  pray  in  aid  of 
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him  that  hath  the  inheritance  in  remainder  or  rever-  Pleadings, 
fion }  and  an  incumbent  may  pray  in  aid  of  the  patron  'Y“— 
and  ordinary  \  that  is,  that  they  ihall  be  joined  in  the 
adtion,  and  help  to  defend  the  title.  Voucher  alfo  is  the 
calling  in  of  fome  perfon  to  anfwer  the  adtion,  that  hath 
warranted  the  title  to  the  tenant  or  defendant.  This 
-we  dill  make  ufe  of  in  the  form  of  common  recoveries, 
which  are  grounded  on  a  writ  of  entry  *,  a  fpecies  of  ac-: 
tion  that  relies  chiedy  on  the  weaknefs  of  the  tenant’s 
title,  who  therefore  vouches  another  perfon  to  warrant 
it.  If  the  voucher  appear,  he  is  made  defendant  in¬ 
dead  of  the  voucher )  but  if  he  afterwards  makes  de¬ 
fault,  recovery  fhall  be  had  againd  the  original  defen¬ 
dant  \  and  he  fhall  recover  an  equivalent  in  value  againd 
the  deficient  vouchee.  In  affizes,  indeed,  where  the 
principal  quedion  is,  whether  the  demandant  or  his  an- 
cedors  were  or  were  not  in  poffedion  till  the  ouder  hap¬ 
pened,  and  the  title  of  the  tenant  is  little  (if  at  all)  dif- 
cuffed,  there  no  voucher  is  allowed  *,  but  the  tenant  may 
bring  a  writ  of  warrantia  chart#  againd  the  warrantor, 
to  compel  him  to  adid  him  with  a  good  plea  or  defence, 
or  elfe  to  render  damages  and  the  value  of  the  land,  if 
recovered  againd  the  tenant.  In  many  real  adlions  al¬ 
fo,  brought  by  or  againd  an  infant  under  the  age  of  21 
years,  and  alfo  in  actions  of  debt  brought  againd  him, 
as  heir  to  any  deceafed  ancedor,  either  party  may  fug¬ 
ged  the  nonage  of  the  infant,  and  pray  that  the  proceed¬ 
ings  may  be  deferred  till  his  full  age,  or,  in  our  legal 
phrafe,  that  the  infant  may  have  his  age,  and  that  the 
parol  may  demur ,  that  is,  that  the  pleadings  may  be 
daid  \  and  then  they  fhall  not  proceed  till  his  full  age, 
unlefs  it  be  apparent  that  he  cannot  be  prejudiced  there¬ 
by.  But  by  the  datutes  of  Wedm.  1.  3  Edw.  I.  c.  46. 
and  of  Gloceder,  6  Edw.  I.  c.  2.  in  writs  of  entry  fur 
diffeijin  in  fomc  particular  cafes,  and  in  actions  aunce- 
drel  brought  by  an  infant,  the  parol  ftiall  not  demur  5 
otherwife  he  might  be  deforced  of  his  whole  property, 
and  even  want  a  maintenance,  till  he  came  of  age.  So 
likewife  in  a  writ  of  dowrcr  the  heir  fhall  not  have  his 
age  for  it  is  necelfary  that  the  widow’s  claim  be  im¬ 
mediately  determined,  elfe  fhe  may  want  a  prefent  fub- 
fidence.  Nor  dr  all  an  infant  patron  have  it  in  a  quare 
imp  edit,  fince  the  law  holds  it  neceffary  and  expedient 
that  the  church  be  immediately  filled. 

When  thefe  proceedings  are  over,  the  defendant  mud 
then  put  in  his  excufe  or  plea.  See  Plea. 

It  is  a  rule  in  pleading,  that  no  man  be  allowed  to 
plead  fpecially  fuch  a  plea  as  amounts  only  to  the  gene¬ 
ral  iffue,  or  a  total  denial  of  the  charge  *,  but  in  fuch 
cafe  he  fhall  be  driven  to  plead  the  general  iffue  in  terms, 
whei'eby  the  w7hole  quedion  is  referred  to  a  jury.  But 
if  the  defendant,  in  an  affize  or  addon  of  trefpafs,  be 
defirous  to  refer  the  validity  of  his  title  to  the  court 
rather  than  the  jury,  he  may  date  his  title  fpecially  ) 
and  at  the  fame  time  give  colour  to  the  plaintiff,  or  fup- 
pofe  him  to  have  an  appearance  or  colour  of  title,  bad 
indeed  in  point  of  law,  but  of  which  the  jury  are  not 
competent  judges.  As  if  his  own  true  title  is,  that  he 
claims  by  feoffment  with  livery  from  A,  by  force  of 
w’hich  he  entered  on  the  lands  in  quedion,  he  cannot 
plead  this  by  iifelf,  as  it  amounts  to  no  more  than  the 
general  iffue,  mil  tort ,  nul diffeijin ,  in  adize,  or  not  guilty 
in  an  adlion  of  trefpafs.  .  But  he  may  allege  this  fpe¬ 
cially,  provided  he  goes  farther,  and  fays,  that  the  plain¬ 
tiff  claiming  by  colour  of  a  prior  deed  of  feoffment,  with¬ 
out 
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5s*  out  livery,  entered  ;  upon  whom  he  entered  ;  and  may 

—  then  refer  himfelf  tot  he  judgement  of  the  court  which  of 
thefe  two  titles  is  the  bell  in  point  of  law. 

When  the  plea  of  the  defendant  is  thus  put  in,  if  it 
does  not  amount  to  an  iiTue  or  total  contradiction  of 
the  declaration,  but  only  evades  it,  the  plaintiff  may 
plead  again,  and  reply  to  the  defendant’s  plea  :  Either 
traverfing  it,  that  is,  totally  denying  it ;  as  if,  on  an 
aCtion  of  debt  upon  bond,  the  defendant  pleads  folvit 
ad  diem ,  that  he  paid  the  money  when  due  ;  here  the 
plaintiff  in  his  replication  may  totally  traverfe  this  plea, 
by  denying  that  the  defendant  paid  it :  Or  he  may  al¬ 
lege  new  matter  in  contradiction  to  the  defendant’s  plea  ; 
as 'when  the  defendant  pleads  no  award  made,  the  plain¬ 
tiff  may  reply,  and  fet  forth  an  aCtual  award,  and  afi'ign 
a  breach  :  Or  the  replication  may  confefs  and  avoid  the 
plea,  by  fome  new  matter  or  diffindHon,  conffffent  with 
the  plaintiff’s  former  declaration;  as  in  an  adlion  for 
trefpaffmg  upon  land  whereof  the  plaintiff  is  feized,  if 
the  defendant  (hows  a  title  to  the  land  by  defeent,  and 
that  therefore  he  had  a  right  to  enter,  and  gives  colour 
to  the  plaintiff,  the  plaintiff  may  either  traverfe  and 
totally  deny  the  fad  of  the  defeent ;  or  he  may  confefs 
and  avoid  it,  by  replying,  that  true  it  is  that  fuch  de¬ 
feent  happened,  but  that  ffnee  the  defeent  the  defendant 
himfelf  demifed  the  lands  to  the  plaintiff  for  term  of  life. 
To  the  replication  the  defendant  may  rejoin ,  or  put  in 
an  anfwer  called  a  rejoinder .  The  plaintiff  may  anfwer 
the  rejoinder  by  a  fur-rejoinder ;  upon  which  the  de¬ 
fendant  may  rebut,  and  the  plaintiff  anfwer  him  by  a 
fur-rebutter .  Which  pleas,  replications,  rejoinders,  fur- 
rejoinders,  rebutters,  and  fur- rebutters,  anfwer  to  the 
cxceptio ,  rep  Heath,  duplicatio ,  tripiicatio ,  and  quadruplica - 
tio,  of  the  Roman  laws. 


The  whole  of  this  procefs  is  denominated  the  plead¬ 
ing;  in  the  feveral  Rages  of  which  it  muff  be  carefully 
obferved,  not  to  depart  or  vary  from  the  title  or  defence 
which  the  party  has  once  infilled  on.  For  this  (which 
is  called  a  departure  in  pleading)  might  occaffon  endlefs 
altercation.  Therefore  the  replication  muff  fupport  the 
declaration,  and  the  rejoinder  muR  fupport  the  plea, 
without  departing  out  of  it.  As  in  the  cafe  of  pleading 
no  award  made  in  confequence  of  a  bond  of  arbitration, 
to  which  the  plaintiff  replies,  fetting  forth  an  aCtual 
award  ;  now  the  defendant  cannot  rejoin  that  he  hath 
performed  this  award,  for  fuch  rejoinder  would  be  an 
entire  departure  from  his  original  plea,  which  alleged  that 
no  fuch  aw*ard  -was  made  :  therefore  he  has  now  no  other 
choice,  but  to  traverfe  the  fa£l  of  the  replication,  or  elfe 
to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  muff  be  avoided. 
Every  plea  muR  be  fimple,  entire,  connected,  and  con¬ 
fined  to  one  fingle  point  :  it  mufi  never  be  entangled 
with  a  variety  of  difiinct  independent  anfwers  to  the 
fame  matter  ;  which  mufi  require  as  many  different  re¬ 
plies,  and  introduce  a  multitude  of  iffues  upon  one  and 
the  fame  difpute.  For  this  would  often  embarrafs  the 
jury,  and  fometimes  the  court  itfelf,  and  at  all  events 
would  greatly  enhance  the  expence  of  the  parties.  Yet 
it  frequently  is  expedient  to  plead  in  fuch  a  manner  as 
to  avoid  any  implied  admiffion  of  a  fa£t,  which  cannot 
with  propriety  or  fafety  be  pofitively  affirmed  or  denied. 
And  this  may  be  done  by  what  is  called  a proteflation  ; 
whereby  the  party  interpofes  an  oblique  allegation  or 
denial  of  fome  fa6t,  proteffing  (by  the  gerund,  protefan- 
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do)  that  fuch  a  matter  does  or  does  not  exiff  ;  and  at  Pleadings, 
the  fame  time  avoiding  a  direct  affirmation  or  denial. 

Sir  Edward  Coke  hath  defined  a  protefiation  (in  the 
pithy  dialect  of  that  age)  to  be,  “  an  exclufion  of  a 
conclufion.”  For  the  ufe  of  it  is,  to  lave  the  party 
from  being  concluded  with  refpeft  to  fome  fa6t  or  cir- 
cumRance  which  cannot  be  dircdtly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading  ;  and  which 


yet,  if  he  did  not  thus  enter  his  protefi,  he  might  be 
deemed  to  have  tacitly  waved  or  admitted.  Thus,  while 
tenure  in  villainage  fubliited,  if  a  villain  had  brought  an 
adlion  againR  his  lord,  and  the  lord  was  inclined  to  try 
the  merits  of  the  demand,  and  at  the  fame  time  to  pre¬ 
vent  any  conclufion  againR  himfelf  that  he  had  waved 
his  figniory  ;  he  could  not  in  this  cafe  both  plead  affir¬ 
matively  that  the  plaintiff  was  his  villain,  and  alfo  take 
iffue  upon  the  demand  ;  for  then  his  plea  would  have 
been  double,  as  the  former  alone  would  have  been  a  good 
bar  to  the  a£tion  :  but  he  might  have  alleged  the  villai¬ 
nage  of  the  plaintiff  by  way  of  proteffation,  and  then 
have  denied  the  demand.  By  this  means  the  future  vaf- 
falage  of  the  plaintiff' was  faved  to  the  defendant,  in  cafe 
the  iffue  was  found  in  his  (the  defendant’s)  favour ;  for 
the  proteffation  prevented  that  conclufion  which  would 
otherwife  have  refulted  from  the  reR  of  his  defence, 
that  he  had  enfranchifed  the  plaintiff',  fince  no  villain 
could  maintain  a  civil  adtion  againR  his  lord.  So  alfo 
if  a  defendant,  by  way  of  inducement  to  the  point  of  his 
defence,  alleges  (among  other  matters)  a  particular  mode 
of  feifin  or  tenure  which  the  plaintiff'  is  unwilling  to 
admit,  and  yet  defires  to  take  iffue  on  the  principal 
point  of  the  defence,  be  mufi  deny  the  feifin  or  tenure 
by  way  of  proteffation,  and  then  traverfe  the  defenfive 
matter.  So,  lafily,  if  an  award  be  fet  forth  by  the 
plaintiff,  and  he  can  affign  a  breach  in  one  part  of  it 
(viz-  the  non-payment  of  a  fum  of  money),  and  yet  is 
afraid  to  admit  the  performance  of  the  reR  of  the  aw^ard, 
or  to  aver  in  general  a  non-performance  of  any  part  of 
it,  lefi  fomething  fliould  appear  to  have  been  performed  ; 
he  may  fave  to  himfelf  any  advantage  he  might  hereafter 
make  of  the  general  non-performance,  by  alleging  that 
by  proteffation,  he  can  plead  only  the  non-payment  of  the 
money. 

In  any  Rage  of  the  pleadings,  when  either  fide  advan¬ 
ces  or.  affirms  any  new  matter,  he  ufually  (as  was  faid) 
avers  it  to  be  true  ;  “  and  this  he  is  ready  to  verify.” 
On  the.  other  hand,  when  either  fide  traverfes  or  denies 
the  fa£ts  pleaded  by  his  antagonifi,  he  ufually  tenders  an 
iffue,  as  it  is  called  ;  the  language  of  which  is  different 
according  to  the  party  by  whom  it  is  tendered  :  for  if 
the  traverfe  or  denial  comes  from  the  defendant,  the  if¬ 
fue  is  tendered  in  this  manner,  u  And  of  this  he  puts 
himfelf  upon  the  country,”  thereby  fubmitting  himfelf  to 
the  judgement  of  his  peers  :  but  if  the  traverfe  lies  upon 
the  plaintiff,  he  tenders  the  iffue  or  prays  the  judgement 
of  the  peers  againR  the  defendant  in  another  form;  thus, 

“  and  this  he  prays  may  be  inquired  of  by  the  coun¬ 
try.” 

But  if  either  fide  (as,  for  infiance,  the  defendant) 
pleads  a  fpecial  negative  plea,  not  traverfing  or  denying 
any  thing  that  was  before  alleged,  but  difclofing  fome 
new  negative  matter  ;  as  wffiere  the  fuit  is  on  a  bond 
conditioned  to  perform  an  awTard,  and  the  defendant 
pleads,  negatively,  that  no  award  was  made  ;  he  tenders 
no  iffue  upon  this  plea,  becaufe  it  does  not  yet  appear 

whether 
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Headings,  whether  the  fact  will  be  difptfted,  the  plaintiff  not  hav- 
^Pleafure.  jrig  yet  affer te^l  the  exidence  of  any  award  :  but  when 
v  the  plaintiff  replies,  and  fets  forth  an  adlual  fpecific 
award,  if  then  the  defendant  traverfes  the  replication, 


and  denies  the  making  of  any  fucli  award,  he  then,  and 
not  before,  tenders  an  ilfue  to  the  plaintiff.  For  when 
in  the  courfe  of  pleading  they  come  to  a  point  which  is 
affirmed  on  one  fide  and  denied  on  the  other,  they  are 
then  faid  to  be  at  iffue  *,  all  their  debates  being  at  laft 
contracted  into  a  fingle  point,  which  muft  now  be  de¬ 
termined  either  in  favour  of  the  plaintiff  or  of  the  defen¬ 
dant.  See  Issue. 

PLEASING,  art  of.  See  Politeness. 

PLEASURE  is  a  word  fo  univerfally  underflood  as 
to  need  no  explanation.  Lexicographers,  however,  who 
muft  attempt  to  explain  every  word,  call  it  “  the  grati¬ 
fication  of  the  mind  or  fenfes.”  It  is  direClly  oppofite 
to  Pain,  and  conflitutes  the  whole  of  pofitive  happinefs, 
ns  that  does  of  mifery. 

The  Author  of  Nature  has  furnifhed  us  with  many 
pleafures,  as  well  as  made  us  liable  to  many  pains  }  and 
we  are  fufceptible  of  both  in  fome  degree  as  foon  as  we 
Encyclo-  have  life  and  are  endowed  with  the  faculty  of  fenfation. 
fedie  Me-  French  writer,  in  a  work  *  which  once  raifed  high 
Logique'  expectations,  contends,  that  a  child  in  the  womb  of  its 
Metaphy -  mother  feels  neither  pleafure  nor  pain.  “  Thefe  fen- 
fque.ft t  fations  (fays  he)  are  not  innate  }  they  have  their  origin 

Morale,  from  without  \  and  it  is  at  the  moment  of  our  birth  that 
l0rn' 1V*  the  foul  receives  the  fird  impreffions  \  impreffions  flight 
and  fuperficial  at  the  beginning,  but  which  by  time  and 
repeated  a&s  leave  deeper  traces  in  the  feniorium,  and 
become  more  extenfive  and  more  lading.  It  is  when 
the  child  fends  forth  its  fird  cries  that  fenfibility  or  the 
faculty  of  fenfation  is  produced,  which  in  a  (hort  time 
gathers  drength  and  liability  by  the  impreffion  of  exte¬ 
rior  obje&s.  Pleafure  and  pain  not  being  innate,  and 
being  only  acquired  in  the  fame  manner  as  the  qualities 
which  we  derive  from  indru&ion,  education,  and  fociety, 
it  follows  that  we  learn  to  fuffer  and  enjoy  as  we  learn 
any  other  fcience.” 

This  is  flrange  reafoning  and  ftrange  language.  That 
fenfations  are  not  innate  is  univerfally  acknowledged  ; 
but  it  does  not  therefore  follow  that  the  foul  receives  its 
firft  impreffions  and  firfl  fenfations  at  the  moment  ©f 
birth.  The  child  has  life,  the  powqr  of  locomotion, 
and  the  fenfe  of  touch,  long  before  it  is  born  *,  and 
every  mother  will  tell  this  philofopher,  that  an  infant 
unborn  exhibits  fymptoms  both  of  pain  and  of  plea¬ 
fure.  That  many  of  our  organs  of  fenfe  are  improved 
by  ufe  is  incontrovertible  *,  but  it  is  fo  far  from  being 
true  that  our  fenfible  pleafures  become  more  exquifite 
by  being  often  repeated,  that  the  direCl  contrary  is  ex¬ 
perienced  of  far  the  greater  part  of  them  •,  and  though 
external  objeCts,  by  making  repeated  impreffions  on  the 
fenfes,  certainly  leave  deeper  traces  on  the  memory  than 
an  objeCt  once  perceived  can  do,  it  by  no  means  follows 
that  thefe  impreffions  betome  the  more  delightful  the 
more  familiar  that  they  are  to  us.  That  we  learn  to 
fuffer  and  enjoy  as  we  learn  any  other  fcience,  is  a  mod 
extravagant  paradox  *,  for  it  is  felf-evident  that  we  can¬ 
not  live  without  being  capable  in  fome  degree  both  of 
differing  and  enjoyment,  though  a  man  may  certainly 
live  to  old  age  in  profound  ignorance  of  all  the  feien- 


ces. 


The  fame  writer  affures  us,  indeed,  that  fenfation  is 
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not  neceffary  to  human  life.  “  Philofophers  (fays  he) 
make  mention  of  a  man  who  had  loll  every  kind  of  feel¬ 
ing  in  every  member  of  his  body  :  he  was  pinched  or 
pricked  to  no  purpofe.  Meanwhile  this  man  made  ufe 
of  all  his  members  )  he  walked  without  pain,  he  drank, 
ate,  and  llept,  without  perceiving  that  he  did  fo.  Sen- 
dble  neither  to  pleafure  nor  pain,  he  was  a  true  natural 
machine.” 

To  the  tale  of  thefe  anonymous  philofophers  our  au¬ 
thor  gives  implicit  credit,  whilft  he  favours  us  at  the 
fame  inflant  with  the  following  argumentation,  which 
completely  proves  its  falfehood.  “  It  is  true  that  fen- 
fdtion  is  a  relative  quality,  fufceptible  of  increafe  and 
diminuiion  j  that  it  is  not  neceffary  to  exidence  \  and 
that  one  might  live  without  it :  but  in  this  cafe  he  would 
live  as  an  automaton,  without  feeling  pleafure  or  pain  ; 
and  he  would  poffefs  neither  idea,  nor  lefle&ion,  nor  de¬ 
fire,  nor  paffiou,  nor  will,  nor  fentiment  •,  his  exidence 
w7ould  be  merely  paffive,  he  would  live  without  knowing 
it,  and  die  without  apprehenfion.” 

But  if  this  man  of  the  philofophers,  whom  our  au¬ 
thor  calls  an  automaton ,  and  a  true  natural  machine ,  had 
neither  idea,  nor  dejire,  nor paj/ion,  nor  veil/,  nor fentiinent 
(and  without  fenfation  he  certainly  could  have  none  of 
them),  what  induced  him  to  walk,  cat ,  or  drink,  or  to 
ceafe  from  any  of  thefe  operations  after  they  were  ac¬ 
cidentally  begun  ?  The  indances  of  the  automata  which 
played  on  the  flute  and  at  chefs  are  not  to  the  purpofe 
for  which  they  are  adduced  }  for  ‘there  is  no  parallel 
between  them  and  this  natural  machine,  unlefs  the  phi¬ 
lofophers  wound  up  their  man  to  eat,  drink,  walk,  or 
fit,  as  Vacanfon  and  Kempeler  wound  up  their  automa¬ 
ta  to  play  or  ceafe  from  playing  on  the  German  flute 
and  at  chefs.  See  Androides. 

Our  author  having  for  a  while  fported  with  thefe 
harmlefs  paradoxes,  proceeds  to  put  the  credulity  of  his 
reader  to  the  ted  with  others  of  a  very  contrary  ten¬ 
dency.  He  inditutes  an  inquiry  concerning  the  fupe- 
riority,  in  number,  and  degree,  of  the  pleafures  enjoyed 
by  the  different  orders  of  men  in  fociety  \  and  labours, 
not  indeed  by  argument,  but  by  loofe  declamation,  to 
propagate  the  belief  that  happinefs  is  very  unequally 
didributed.  The  pleafures  of  the  rich,  he  fays,  mud 
be  more  numerous  and  exquifite  than  tnofe  of  the  poor  • 
the  nobleman  mud  have  more  enjoyments  than  the  ple¬ 
beian  of  equal  wealth  ;  and  the  king,  according  to  hirn, 
mud  be  the  happied  of  all  men.  He  owns,  indeed,  that 
although  “  birth,  rank,  honours,  and  dignity,  add  to 
happinefs,  a  man  is  not  to  be  confidered  as  mlferable 
becaufe  he  is  born  in  the  low  er  conditions  of  life.  A  man 
may  be  happy  as  a  mechanic,  a  merchant,  or  a  labourer, 
provided  lie  enters  into  the  fpirit  of  his  profeffion,  and 
has  not  imbibed  by  a  mi  (placed  education  thofe  fenti- 
ments  which  make  his  condition  infupportable.  Hap¬ 
pinefs  is  of  eafy  acquifition  in  the  middling  dations  of 
life  \  and  though  perhaps  we  are  unable  to  know7  or  to 
rate  exactly  the  pleafure  which  arifes  from  contentment 
and  mediocrity,  yet  happinefs  being  a  kind  of  aggre¬ 
gate  of  delights,  of  riches,  and  of  advantages  more  or 
lefs  great,  every  perfon  mud  have  a  fhare  of  it  \  the  di- 
vifion  is  not  exa&ly  made,  but  all  other  things  equal, 
there  will  be  more  in  the  elevated  than  in  the  inferior 
conditions  of  fociety  *,  the  enjoyment  will  be  more  felt, 
the  means  of  enjoying  more  multiplied,  and  the  plea¬ 
fures  more  varied.  Birth,  rank,  fortune,  talents,  wit, 

genius. 
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Pfeafure.  genius,  and  virtue,  are  then  the  great  fources  of  h-appi- 
*  v  '  nefs  :  thofe  advantages  are  fo  confiderable,  that  we,  fee 
men  contented  with  any  one  of  them,  but  their  union 
forms  fupreme  felicity. 

“  There  is  fo  vaft  a  difference,  fays  Voltaire,  between 
a  man  who  has  made  his  fortune  and  one  who  has  to 
make  it,  that  they  are  fcarcely  to  be  confidered  as  crea¬ 
tures  of  the  fame  kind.  The  fame  thing  may  be  faid 
of  birth,  the  greateft  of  all  advantages  in  a  large  fo- 
ciety  3  of  rank,  of  honours,  and  of  great  abilities.  How 
great  a  difference  is  made  between  a  perfon  of  high 
birth  and  a  tradefman  ;  between  a  Newton  or  Defcfer- 
tes  and  a  fimplc  mathematician  ?  Ten  thoufand  foldiers 
are  killed  on  the  field  of  battle,  and  it  is  fcarcely  men¬ 
tioned  3  but  if  the  general  fall,  and  efpecially  if  he  be 
a  man  of  courage  and  abilities,  the  court  and  city  are 
filled  with  the  news  of  his  death,  and  the  mourning  is 
univerfal. 

“  Frederick  the  Great,  king  of  Pruffia,  felt  in  a 
more  lively  manner  than  perhaps  any  other  man  the 
•  value  of  great  talents.  I  would  willingly  renounce, 
faid  he  to  Voltaire,  every  thing  which  is  an  obje#  of 
deu rc  and  ambition  to  man  3  but  I  am  certain  if  I  were 
not  a  prince  I  fhould  be  nothing.  Your  merit  alone 
would  gain  you  the  efteem,  and  envy,  and  admiration  of 
the  world  3  but  to  fecure  refpe#  for  me,  titles,  and  ar¬ 
mies,  and  revenues,  are  abfolutely  necefrary.” 

for  what  purpofe  this  account  of  human  happinefs 
was  publiihed,  it  becomes  not  us  to  fay.  Its  obvious 
tendency  is  to  make  the  lower  orders  of  fociety  difeon- 
tented  with  their  date,  and  envious  of  their  fuperiors  3 
and  it  is  not  unrcafonable  to  fuppofe,  that  it  contributed 
in  fome  degree  to  excite  the  ignorant  part  of  the  author’s 
countrymen  to  the  commiflion  of  thofe  atrocities  of  which 
they  have  fince  been  guilty.  That  fuch  was  his  inten¬ 
tion,  the  following  extra#  will  not  permit  us  to  believe 3 
for  though  in  it  the  author  attempts  to  fupport  the  fame 
falfe  theory  of  human  happinefs,  he  mentions  virtuous 
kings  with  the  refpe#  becoming  a  loyal  fubje#  of  the 
unfortunate  Louis,  whofe  character  he  feems  to  have  in¬ 
tentionally  drawn,  and  whofe  death  by  the  authority  of 
a  favage  fadlion  he  has  in  effect  foretold. 

#  “  Happinefs,  in  a  date  of  fociety,  takes  the  mod  va¬ 
riable  forms  :  it  is  a  Proteus  fufceptible  of  every  kind  of 
metamorphofis :  it  is  different  in  different  men,  in  dider¬ 
ent  ages,  and  in  different  conditions,  &c.  The  pleafures 
of  youth  are  very  different  from  thofe  of  old  age  :  what 
affords  enjoyment  to  a  mechanic  would  be  fupreme  mi¬ 
sery  to  a  nobleman  ;  and  the  amufements  of  the  country 
would  appear  inlipid  in  the  capital.  Is  there  then  no¬ 
thing  fixed  with  regard  to  happinefs  r  Is  it  of  all  things 
the  mod  variable  and  the  mod  arbitrary  ?  Or,  in  judg¬ 
ing  of  it,  is  it  impoffible  to  find  a  dandard  by  which  we 
can  determine  the  limits  of  the  greated  good  to  which 
man  can  arrive  in  the  prefent  date  ?  It  is  evident  that 
men  form  the  fame  ideas  of  the  beautiful  and  fublime  in 
nature,  and  of  right  and  wrong  in  morality,  provided 
they  have  arrived  at  that  degree  of  improvement  and  ci¬ 
vilization  of  which  human  nature  is  fufceptible  3  and  that 
different  opinions  on  thefe  fubje#s  depend  on  different 
degrees  of  culture,  of  education,  and  of  improvement. 

I  he  fame  thing  may  be  advanced  with  regard  to  happi¬ 
nefs  :  all  men,  if  equal  with  refpe#  to  their  organs, 
would  form  the  very  fame  ideas  on  this  fubje#  if  they 
reached  the  degree  of  improvement  of  which  we  are  pre- 
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fently  fpeaking  3  afid  in  fa#,  do  we  not  fee  in  the  great 
circles  at  Rome,  at  Vienna,  at  London,  and  Paris,  that 
thofe  who  are  called  people  of  fafhion,  who  have  receiv¬ 
ed  the  fame  education,  have  nearly  the  fametafte,  the  fame 
defires,  and  the  fame  fpirit  for  enjoyment  ?  there  is  doubt- 
lefs  a  certain  degree  of  happinefs  to  be  enjoyed  in  every 
condition  of  life  3  but  as  there  are  fome  conditions  pre¬ 
ferable  to  others,  fo  are  there  degrees  of  happinefs  great¬ 
er  and  lefs 3  and  if  we  were  to  form  an  idea  of  the  greateft 
poflible  in  the  prefent  ftate,  it  perhaps  would  be  that  of 
a  fovereign,  mafter  of  a  great  empire,  enjoying  good 
health  and  a  moderate  fpirit 3  endowed  with  piety  and 
virtue  3  whofe  whole  life  was  employed  in  a#s  of  ju- 
ffice  and  mercy,  and  who  governed  by  fixed  and  im¬ 
moveable  laws.  Such  a  king  is  the  image  c-f  the  di¬ 
vinity  on  earth,  and  he  mult  be  the  idol  of  a  wife 
people.  His  whole  life  jfhouid  prefent  a  pi#ure  of  the 
moll  auguft  felicity.  Although  fuch  fovereigns  are 
rare,  yet  we  are  not  without  examples  of  them.  An¬ 
cient  hiftory  affords  us  Titus  and  Marcus  Aurelius,  and 
the  prefent  age  can  boafl  of  piety  and  munificence  in 
the  chara#er  of  fome  of  its  kings.  This  ftate  of  the 
greateft  happinefs  to  which  man  can  reach  not  being 
ideal,  it  will  ferve  as  a  ftandard  of  comparifon  by  which 
happinefs  and  misery  can  be  eftimated  in  all  civilized 
countries.  He  is  a s  happy  as  a  king ,  is  a  proverbial  ex- 
preftion,  becaufe  we  believe  wi  h  juftice  that  royalty  is 
the  extreme  limit  of  the.  greateft  enjoyments  3  and  in 
fa#,  happinefs  being  the  work  of  man,  that  condition 
which  comprehends  all  the  degrees  of  power  and  of 
glory,  which  is  the  fource  of  honour  and  of  dignity, 
and  which  fuppofes  in  the  perfon  invefted  with  it  all 
means  of  enjoyment  either  for  himfelf  or  others,  leaves 
nothing  on  this  earth  to  which  any  reafonable  man 
would  give  the  preference. 

“  We  can  find  alfo  in  this  high  rank  the  extreme  of 
the  greateft  evils  to  which  the  condition  of  nature  is  ex- 
pofed.  A  king  condemned  to  death  and  perifhing  on  a 
fcaffold,  by  the  authority  of  a  fa#ion,  while  at  the 
fame  time  he  had  endeavoured  by  every  means  in  his 
power^  to  promote  the  general  happinefs  of  his  fub- 
je#s,  is  the  moft  terrible  andftriking  example  of  human 
mifery  3  for  if  it  be  true  that  a  crown  is  the  greateft  of 
all  blelings,  then  the  lofs  of  it,  and  at  the  fame  time 
the  lofs  of  life  by  an  ignominious  and  unjuft  fentence, 
arc  of  all  calamities  the  moft  dreadful. 

“  It  is  alfo  in  the  courts  of  kings  that  we  find  the 
moft  amiable  and  perfe#  chara#ers  3  and  it  is  there 
where  true  grandeur,  true  politenefs,  the  beft  tone  of 
manners,  the  moft  amiable  graces,  and  the  moft  emi¬ 
nent  virtues,  are  completely  eftablilhed.  It  is  in  courts 
that  men  feem  to  have  acquired  their  greateft  improve¬ 
ment  :  Whofoever  has  feen  a  court,  fays  La  Bruyere 
has  feen  the  world  in  the  moft  beautiful,  the  moft  en¬ 
chanting,  ^and  attra#ive  colours.  The  prejudices  of 
mankind  in  behalf  of  the  great  are  fo  exceffive,  that  if 
they  inclined  to  be  good  they  would  be  almoft  the  ob¬ 
jects  of  adoration.” 

In  this  paffage  there  are  doubtlefs  many  juft  obferva- 
tions  3  but  there  is  at  leaft  an  equal  number  of  others 
both  falfe  and  dangerous.  That  a  crown  is  the  greateft 
of  earthly  bleffings,  and  that  it  is  in  the  courts  of  kings 
that  we  meet  with  the  moft  amiable  and  perfe#  charac¬ 
ters,  are  pofitions  which  a  true  philofopher  will  not  ad¬ 
mit  but  with  great  limitations.  The  falfehood  of.  the 
4  N  author’s 
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Pit  afire,  author’s  general  theory  refpe£ling  the  unequal  diflribu- 
tion  of  happinefs  in  fociety,  we  need  not  wafle  time  in 
expofing.  It  is  fufiiciently  expofed  in  other  articles  of 
this  work,  and  in  one  of  them  by  a  writer  of  a  very  fu- 
perior  order  (See  Happiness  3  and  MORAL  Philofophy , 
Part  II.  chap.  ii.).  He  enters  upon  other  fpeculations 
xefpe&ing  the  pleafures  and  pains  of  favages,  which  are 
ingenious  and  worthy  of  attention  ;  but  before  we  pro¬ 
ceed  to  notice  them,  it  will  be  proper  to  confider  the 
connexion  which  fubfifls  between  pleafure  and  pain. 

“  That  the  ceffation  of  pain  is  accompanied  by  plea¬ 
fure,  is  a  fa6i  (fays  a  pnilofopher  of  the  firfl  rankf) 
which  has  been  repeatedly  obferved,  but  perhaps  not 
fufiiciently  accounted  for.  Let  us  fuppofe  a  perfon  in  a 
Rate  of  indifference  as  to  heat.  Upon  coming  near  a 
fire,  he  will  experience  at  firfl  an  agreeable  warmth,  i.e. 
pleafure.  If  the  heat  be  increafed,  this  Rate  of  pleafure 
will,  after  a  time,  be  converted  into  one  of  pain,  from 
the  increafed  a&ion  upon  the  nerves  and  brain,  the  un¬ 
doubted  organs  of  all  bodily  fenfations.  Let  the  heat 
now  be  gradually  withdrawn,  the  nervous  fyffem  muff 
acquire  again,  during  this  removal,  the  Rate  of  agree¬ 
able  warmth  or  pleafure  ;  and  after  palling  through  that 
Rate  it  will  arrive  at  indifference.  From  this  fadl  then 
we  may  conclude,  that  a  Rate  of  pleafure  may  be  puff¬ 
ed  on  till  it  is  converted  into  one  of  pain  ;  and,  on  the 
other  hand,  that  an  aftion  which  produces  pain  will,  if 
it  go  off  gradually,  induce  at  a  certain  period  of  its  de- 
creafe  a  Rate  of  pleafure.  The  fame  reafoning  which 
has  thus  been  applied  to  the  body  may  be  extended  alfo 
to  the  mind.  Total  languor  of  mind  is  not  fo  pleafant 
as  a  certain  degree  of  adiion  or  emotion  ;  and  emotions 
pleafant  at  one  period  may  be  increafed  till  they  become 
painful  at  another ;  wrhilfl  painful  emotions,  as  they 
gradually  expire,  will,  at  a  certain  period  of  their  de- 
creafe,  induce  a  Rate  of  pleafure.  Hence  then  we  are 
able  to  explain  wffy  pleafure  ffould  arife  in  all  cafes 
from  the  gradual  ceffation  of  any  adlion  or  emotion 
which  produces  pain.” 

The  fame  author  maintains,  that  from  the  mere  re¬ 
moval  of  pain,  whether  by  degrees  or  inRantaneoufly, 
We  always  experience  pleafure  \  and  if  the  pain  remo¬ 
ved  wTas  exquifite,  what  he  maintains  is  certainly  true. 
To  account  for  this  phenomenon  he  lays  dow-n  the  fol¬ 
lowing  law7  of  nature,  which  experience  abundantly  con¬ 
firms,  viz.  “  that  the  temporary  withdrawing  of  any  ac¬ 
tion  from  the  body  or  mind  invariably  renders  them 
more  fufceptible  of  that  adlion  when  again  produced.” 
Thus,  after  long  faRing,  the  body  is  more  fufceptible  of 
the  effects  of  food  than  if  the  Romach  had  been  lately 
fatisfied  5  the  action  of  Rrong  liquors  is  found  to  be 
greater  on  thofe  who  ufe  them  feldom  than  on  Rich  as 
are  in  the  habit  of  drinking  them.  Thus,  too,  with  re- 
fpeft  to  the  mind  \  if  a  perfon  be  deprived  for  a  time  of 
his  friend’s  fociety,  or  of  a  favourite  amufement,  the 
next  vifit  of  his  friend,  or  the  next  renewal  of  his  amufe- 
ment,  is  attended  with  much  more  pleafure  than  if  they 
had  never  been  withheld  from  him. 

“  To  apply  this  law7  to  the  cafe  of  a  perfon  fuddenly 
relieved  from  acute  pain.  While  he  labours  with  fuch 
pain,  his  mind  is  fo  totally  occupied  by  it,  that  he  is 
unable  to  attend  to  his  cuRomary  purfuits  or  amufe- 
ments.  He  becomes  therefore  fo  much  more  fufceptible 
of  their  adlion,  that  when  they  are  again  prefented  to 
him,  he  is  raifed  above  his  ufual  indifference  to  pofitive 
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pleafure.  But  all  pains  do  not  proceed  from  an  excels  Pkafurr. 
of  a 61  ion.  Many  of  them  arife  from  reducing  the  body  v— } 
or  the  mind  to  a  Rate  below7  indifference.  Thus,  if  a 
perfon  have  juR  fufficient  warmth  in  his  body  to  keep 
him  barely  at  cafe  or  in  a  Rate  of  indifference,  by  with¬ 
drawing  tills  heat  a  Rate  of  uneafinefs  or  pain  is  produ¬ 
ced  \  and  if  in  a  calm  Rate  of  mind  one  be  made  ac¬ 
quainted  with  a  melancholy  event,  his  quiet  is  inter¬ 
rupted,  and  he  finks  below  indifference  into  a  painful 
Rate  of  mind.  If  now,  without  communicating  any 
new7  fource  of  pofitive  pleafure,  w  e  remove  in  the  former 
cafe  the  cold,  and  in  the  latter  the  grief,  the  perfons 
from  whom  they  are  removed  will  experience  real  plea¬ 
fure.  Thus,  then,  whether  pain  arifes  from'  excels  or 
deficiency  of  a61ion,  the  gradual  or  the  fudden  removal 
of  it  mufi  be  in  all  cafes  attended  wfith  pleafure  ,  It*  fbifquijt* 

is  equally  true  that  the  gradual  or  fudderi  removal  Q>{Uon*  ^fe~ 
pleafure  is  attended  with  pain.  ^ndLitt^ 

We  are  now7  prepared  to  examine  our  French  author’s rary* 
account  of  the  pleafures  and  pains  of  favages.  “  Every 
age  (fays  he)  has  its  different  pleafures  ;  but  if  we  wrere 
to  imagine  that  thofe  of  childhood  are  equal  to  thofe  of 
confirmed  age,  we  ffould  be  much  miffaken  in  our  efii- 
mation  of  happinefs.  The  pleafures  of  philofophy,  ei¬ 
ther  natural  or  moral,  are  not  unfolded  to  the  infant  y 
the  moR  perfe61  mufic  is  a  vain  noife  5  the  moR  exqui¬ 
fite  perfumes  and  diffes  highly  feafoned  offend  his 
young  organs  inffead  of  affording  delight ;  his  touch  is 
imperfect  *,  forty  days  elapfe  before  the  child  gives  any 
fign  of  laughter  or  of  weeping  }  his  cries  and  groans 
before  that  period  are  not  accompanied  with  tears  j  his 
countenance  expreffes  no  paflfion  ;  the  parts  of  his  face 
bear  no  relation  to  the  fentiments  of  the  foul,  and  are 
moreover  without  confifiency.  Children  are  but  little 
affedled  with  cold  \  whether  it  be  that  they  feel  lefs,  or 
that  the  interior  heat  is  greater  than  in  adults.  In  them 
all  the  impreflions  of  pleafure  and  pain  are  tranfitory  5 
their  memory  has  fcarcely  begun  to  unfold  its  powers  \ 
they  enjoy  nothing  but  the  prefent  moment  ;  they  weep, 
laugh,  and  give  tones  of  fatisfa6Iion  without  confciouf- 
nefs,  or  at  leafi  without  refle61ion  ;  their  joy  is  confined 
to  the  indulgence  of  their  little  whims,  and  conffraint  is 
the  greateff  of  their  misfortunes  j  few7  things  amufe,  and 
nothing  fatisfies  them.  In  this  happy  condition  of  early 
infancy  nature  is  at  the  whole  expence  of  happinefs  \ 
and  the  only  point  is  not  to  contradidl  her.  What  de¬ 
fires  have  children  ?  Give  them  liberty  in  all  their 
movements,  and  they  have  a  plenitude  of  exifience,  an 
abundance  of  that  kind  of  happinefs  which  is  confined  in 
fome  fort  to  all  the  obje61s  wdiicli  furround  them  :  but  if 
all  beings  wrere  happy  on  the  fame  conditions,  fociety 
would  be  at  no  expence  in  procuring  the  happinefs  of 
the  different  individuals  wffo  ccmpofc  it.  Senfation  is 
the  foundation  of  reflection  \  it  is  the  principal  attribute 
of  the  foul }  it  is  by  this  that  man  is  elevated  to  fublime 
fpeculations,  and  fecures  his  dominion  over  nature  and 
himfelf.  This  quality  is  not  ffationary,  but  fufceptible, 
like  all  other  relative  qualities,  of  increafe  and  decay, 
of  different  degrees  of  ffrength  and  intenfenefs  :  it  is 
different  in  different  men  *,  and  in  the  fame  man  it  in- 
creafes  from  infancy  to  youth,  from  youth  to  confirmed 
manhood  :  at  this  peried  it  flops,  and  gradually  declines 
as  wre  proceed  to  old  age  and  to  fecond  childiflmefs. 
Confidered  phyfically,  it  varies  according  to  age,  con- 
Aitution,  climate,  and  food  )  confidered  in  a  moral  point 
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Pleafure.  of  view,  it  takes  its  different  appearances  from  indivi- 
dual  education,  and  from  the  habits  of  fociety  5  for  man 
in  a  date  of  nature  and  fociety,  with  regard  to  fenfation 
and  the  unfolding  of  his  powers,  may  be  confidered  as 
two  diftinft  beings  :  and  if  one  were  to  make  a  calcu¬ 
lation  of  pleafure  in  the  courfe  of  human  life,  a  man  of 
fortune  and  capacity  enjoys  more  than  ten  thoufand  fa¬ 
vages. 

“  Pleafure  and  pain  being  relative  qualities,  they  may 
be  almoft  annihilated  in  the  moment  of  vehement  paf- 
fion.  In  the  heat  of  battle,  for  example,  ardent  and 
animated  fpirits  have  not  felt  the  pain  of  their  wounds  5 
and  minds  flrongly  penetrated  with  fentiments  of  reli¬ 
gion,  enthufiafm,  and  humanity,  have  fupported  the 
mod  cruel  torments  with  courage  and  fortitude.  The 
fenfibility  of  fome  perfons  is  fo  exquifitely  alive,  that  one 
can  fcarcely  approach  them  without  throwing  them  into 
convullions.  Many  difeafes  fhow  the  effeft  of  fenfibility 
pufhed  to  an  extreme  j  fuch  as  hyderic  affeftions,  cer¬ 
tain  kinds  of  madnefs,  and  fome  of  thofe  which  proceed 
from  poifon,  and  from  the  bite  or  ding  of  certain  ani¬ 
mals,  as  the  viper  and  the  tarantula.  Exceffive  joy  or 
grief,  fear  and  terror,  have  been  known  to  dedroy  all 
fenfation,  and  occadon  death  (a).” 

Having  made  thefe  preliminary  obfervations  on  plea¬ 
fure  and  pain  in  infancy,  and  as  they  are  increafed  or 
diminijfhed  by  education,  and  the  different  conditions  of 
body  and  mind,  our  author  proceeds  to  confider  the  ca¬ 
pability  of  favages  to  feel  oleafure  and  pain.  “  By  fa¬ 
vages  he  underdands  all  the  tribes  of  men  who  live  by 
hunting  and  fifldng,  and  on  thofe  things  which  the 
earth  yields  without  cultivation.  Thofe  tribes  who  pof- 
fefs  herds  of  cattle,  and  who  derive  their  fubfidence 
from  fuch  poffeflions,  are  not  to  be  confidered  as  favages, 
as  they  have  fome  idea  of  property.  Some  favages  are 
naturally  compaflionate  and  humane,  others  are  cruel 
and  fanguinary.  Although  the  phyfical  conditution  of 
man  be  everywhere  the  fame,  yet  the  varieties  of  cli¬ 
mate,  the  abundance  or  fcarcity  of  natural  productions, 
have  a  powerful  influence  to  determine  the  inclinations. 
Even  the  dercenefs  of  the  tiger  is  foftened  under  a  mild 
^ky  j  now  nature  forms  the  manners  of  favages  juft  as 
fociety  and  civil  inftitutions  form  the  manners  of  civili¬ 
sed  life.  In  the  one  cafe  climate  and  food  produce  al¬ 
moft  the  whole  effeft ;  in  the  other  they  have  fcarcely 
any  influence.  The  habits  of  fociety  every  moment 
contend  with  nature,  and  they  are  almod  always  victo¬ 
rious.  The  favage  devotes  himfelf  to  the  dominion  of 
his  paffions ;  the  civilized  man  is  employed  in  redlin¬ 
ing,  in  directing,  and  in  modifying  them  :  fo  much  in¬ 
fluence  have  government,  laws,  fociety,  and  the  fear  of 
cenfure  and  punifhment,  over  his  foul. 
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“  It  is  not  td  be  doubted  that  favages  are  fufceptible 
both  of  pleafure  and  pain  5  but  are  the  impreffions  made 
on  their  organs  as  fenfible,  or  do  they  feel  pain  in  the 
fame  degree  with  the  inhabitants  of  a  civilized  coun¬ 
try  ? 

44  Their  enjoyments  are  fo  limited,  that  if  we  confine 
ourfelves  to  truth,  a  few  lines  will  be  fudicient  to  de¬ 
scribe  them  :  our  attention  mud  therefore  be  confined  to 
pain,  becaufe  the  manner  in  which  they  fupport  misfor¬ 
tune,  and  even  torture,  prefents  us  with  a  view  of  cha- 
r after  unequalled  111  the  hiftory  of  civilized  nations.  It 
is  not  uncommon  in  civilized  countries  to  fee  men  bra¬ 
ving  death,  meeting  it  with  cheerfulnefs,  and  even  not 
littering  complaints  under  the  torture  5  but  they  do  not 
infult  the  executioners  of  public  vengeance,  and  defy 
pain  in  order  to  augment  their  torments  *,  and  thofe  who 
are  condemned  by  the  laws  differ  the  punidiment  with 
different  degrees  of  fortitude.  On  thofe  mournful  occa- 
dons,  the  common  ranks  of  mankind  in  general  die 
with  lefs  drmnefs  :  thofe,  on  the  other  hand,  who  have 
received  education,  and  who,  by  a  train  of  unfortunate 
events,  are  brought  to  the  fcaffold,  whether  it  be  the 
fear  of  being  reproached  with  cowardice,  or  the  cond- 
deration  that  the  droke  is  inevitable,  fuch  men  difeover 
the  expiring  dghs  of  felf-love  even  in  their  lad  mo- 
ments j  and  thofe  efpecially  of  high  rank,  from  their 
manners  and.  fentiments,  are  expefted  to  meet  death 
with  magnanimity  :  but  an  American  favage  in  the  mo¬ 
ment  of  punifhment  appears  to  be  more  than  human  5  he 
is  a  hero  of  the  drft  order,  who  braves  his  tormentors, 
who  provokes  them  to  employ  all  their  art,  and  who 
condders  as  his  chief  glory  to  bear  the  greateft  degree 
of  pain  without  fhrinking  (fee  America,  N°  14,  27, 
28,  29.).  The  recital  of  their  tortures  would  appear 
exaggerated,  if  it  were  not  attefted  by  the  bed  autho- 
rity,  and  if  the  favage  nations  among  whom  thofe  cu- 
doms  are  eftablifhed  were  not  diffidently  known  5  but 
the  excefs  of  the  cruelty  is  not  fo  aftoniffiing  as  the  cou¬ 
rage  of  the  viftim.  The  European  expofed  to  fufferings 
of  the  fame  dreadful  nature  would  rend  heaven  and  earth 
with  his  piercing  cries  and  horrible  groans  j  the  reward 
of  martyrdom.,  the  profpeft  of  eternal  life,  could  alone 
give  him  fortitude  to  endure  fuch  torments ;  but  the  fa¬ 
vage  is  not  animated  with  this  exalted  hope.  What  fup- 
ports  him  then  in  feenes  of  fo  exquidte  differing  ?  The 
feeling  of  fhame,  the  fear  of  bringing  reproach  on  his 
tribe,  and  giving  a  dain.  to  his  fellows  never  to  be  wiped 
away,  are  the  only  fentiments  which  induence  the  mind 
of  a  favage,  and  which  always  prefent  to  his  imagina¬ 
tion,  animate  him,  fupport  him,  and  lend  him  fpirit  and 
refolution.  At  the  fame  time,  however  powerful  thofe 
motives  may  be,  they  would  not  be  alone  fufficient,  if 
4N2  the 
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ghtened  with  .the  fall  of  a  gallery  m  which  he  happened  to  be,  was  immediately  feized  with  the  black  jaundice 

f  mentions  a  young  perfon  on  whom  the  infolence  of  another  made  fuch  an  impreflion  that  his  counte 
Ind  enilepfy.  "  S  ^  Thr  e'ir'"s  of  fear>  according  to  many  phyficians,  produces  madnefe 
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Pleafure.  the  favage  felt  pain  in  the  fame  degree  with  the  Euro- 

1 - v— -''pean.  Seniibility,  as  we  have  already  obferved,  is  in- 

creafed  by  education  j  it  is  influenced  by  fociely,  man¬ 
ners,  laws,  and  government }  climate  and  food  work  it 
into  a  hundred  ditferent  (napes  5  and  all  the  phyfical  and 
moral  caufes  contribute  to  increafe  and  diminiih  it.  The 
habitual  exiilence  of  a  lavage  would  be  a  (late  of  fuller¬ 
ing  to  an  inhabitant  of  Europe.  You  mull  cut  the  fieih 
of  the  one  and  tear  it  away  with  your  nails,  before  you 
can  make  him  feel  in  an  equal  degree  to  a  fcratch  or 
prick  of  a  needle  in  the  other.  The  favage,  doubtlefs, 
fu iters  under  torture,  but  he  fullers  much  lefs  than  an 
European  in  the  fame  circumitances  :  the  reafon  is  ob- 
vious  5  the  air  which  the  favages  breathe  is  loaded  with 
fog  and  moift  vapours  $  their  rivers  not  being  confined 
by  high  banks,  are  by  the  winds  as  well  as  in  floods 
fpread  over  the  level  fields,  and  depofit  on  them  a  putrid 
and  pernicious  fiime  5  the  trees  fqueezed  one  upon  an¬ 
other,  in  that  rude  and  uncultivated  country  ferve  ra¬ 
ther  as  a  covering  to  the  earth  than  an  ornament.  In- 
ftead  of  thofe  freih  and  delicious  (hades,  thofe  openings 
in  the  woods,  and  walks  cro fling  each  other  in  all  direc¬ 
tions,  which  delight  the  traveller  in  the  fine  forefls  of 
France  and  Germany  }  thofe  in  America  ferve  only,  to 
intercept  the  rays  of  the  fun,  and  to  prevent  the  benign 
influence  of  his  beams.  1  he  favage  participates  of  tins 
cold  humidity  ;  his  blood  has  little  heat,  his  humours 
are  grofs,  and  his  conilitution  phlegmatic.  To  the 
powerful  influence  of  climate,  it  is  neeeffary  to  join  the 
habits  of  his  life.  Obliged  to  traverfe  vail  deferts  for 
fubfiftence,  his  body  is  accuflomed  tp  fatigue  5  food  not 
n  our  idling,  and  at  the  fame  time  in  no  great  plenty, 
blunts  his  feelings ;  and  all  the  haidfliips  of  the  favage 
dale  give  a  rigidity  to  his  members  which  makes  him 
almoil  incapable  of  differing.  The  favage  in  this  date 
of  nature  may  be  compared  to  our  ivater-women  and 
ffreet-porters,  who,  though  they  poffefs  neither  great 
vigour  nor  (Irength,  are  capable  of  performing  daily, 
and  without  complaint,  that  kind  of  labour  which  to  a 
man  in  a  different  condition  of  life  ■would  be  a  painful 
and  grievous  burden.  Feeling,  in  lefs  perfe&ion  with 
the  favage,  by  the  effects  of  climate  and  food,  and  the 
habits  of  his  life,  is  dill  farther  redrained  by  moral  con- 
fiderations.  The  European  is  lefs  a  man  of  nature  than 
of  fociety  :  moral  redraints  are  powerful  with  him } 
while  over  the  American  they  have  fcarcely  any  in¬ 
fluence.  This  latter  then  is  in  a  double  condition  of 
imperfeClion  with  regard  to  us  ;  his  fenfes  are  blunted, 
and  his  moral  powers  are  not  difclofed.  Now,  pleafure 
and  pain  depending  on  the  perfection  of  the  fenfes  and 
the  unfolding  of  the  intellectual  faculties,  it  cannot  be 
doubted,  that  in  enjoyments  of  any  kind  favages  expe¬ 
rience  lefs  pleafure,  and  in  their  differing  lefs  pain,  than 
Europeans  in  the  fame  circumitances.  And  in  fa£l,.the 
favages  of  America  poffefs  a  very  feeble  conditution. 
They  are  agile  without  being  drong  *,  and  this  agility 
depends  more  on  their  habits  than  on  the  perfection  of 
their  members  :  they  owe  it  to  the  neceflity  of  hunting  ; 
and  they  are  moreover  fo  weak,  that  they  were  unable 
to  bear  the  toil  which  their  fir  ft  oppreffors  impofed  on 
them.  Hence  a  race  of  men  in  all  refpeCts  fo  imperfeCt 
could  not  endure  torment  under  which  the  mod  robud 
European  would  link,  if  the  pain  which  they  feel  were 
really  as  great  as  it  appears  to  be.  Feeling  is  then,  and 
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mult  neceiianiy  be,  lefs  in  the  favage  condition  *,  for  Pleafure. 

this  faculty  diiclofmg  itfelf  by  the  exereife  of  all  the ' - v — — > 

phyfical  and  moral  qualities,  mud  be  lefs  as  they  are  lefs 
exereiled.  Every  thing  (hows  the  imperfeClion  of  this 
precious  quality,  this  iource  of  all  our  affeClions,  in  the 
American  lavages. 

“  All  the  improvements  in  Europe  have  had  a  ten¬ 
dency  to  unfold  fenfibility  :  the  air  is  purified  that  we 
may  breathe  more  freely  5  the  moraffes  are  drained,  the 
rivers  are  regulated  in  their  couries,  the  food  is  nourifn- 
ing,  and  the  houfes  commodious.  With  the  lavages,  on 
the  contrary,  every  thing  tends  to  curb  it ;  they  take 
pleafure  even  in  hardening  the  organs  of  the  body,  in 
aceudoming  themfelves  to  bear  by  degrees  the  mod 
acute  pain  without  complaining.  Boys  and  girls  among 
the  favages  amufe  themfelves  with  tying  their  naked 
arms  together,  and  laying  a  kindled  coal  between  them, 
to  try  which  of  them  ean  longed  buffer  the  heat  }  and 
the  warriors  who  afpire  to  the  honour  of  being  chief, 
undergo  a  courfe  of  differing  which  exceeds  the  idea 
of  torture  infliCted  on  the  greated  criminals  in  Eu¬ 
rope.” 

Thefe  obfervations  on  the  pleafures  and  pains  of  fava- 
ges  appear  to  be  well-founded,  and,  as  the  attentive 
reader  will  perceive,  are  perfeClly  agreeable  to  the  the¬ 
ory  of  Dr  Sayers.  If  indeed  that  theory  be  jud,  as  we 
believe  it  to  be,  it  will  follow,  that  the  few  pleafures  of 
fenfe  which  the  American  enjoys,  he  ought  to  enjoy 
more  completely  than  any  European,  becaufe  to  him 
they  recur  but  feltlom.  This  may  very  pofljbly  be  the 
cafe  5  and  certainly  would  be  fo,  were  not  his  fibres,  by 
climate  and  the  habits  of  his  life,  rendered  more  rigid 
than  thofe  of  the  civilized  part  of  the  inhabitants  of  Eu¬ 
rope.  Eut  if  we  agree  with  our  author  *  in  what  he  *  Encych- 
fays  of  the  pains  and  pleafures  of  favages,  wTe  cannot  ad -fedie  Me- 
mit,  without  many  exceptions,  his  theory  of  the  enjoy^^W 
ments  of  children.  It  is  fo  far  from  being  true,  that  jy[ctapi,y„ 
fewT  things  amufe,  and  that  nothing  iatisfies  them,  that fque,  et 
the  dire&  contrary  mud  have  been  obferved  by  every  Morale, 
man  attentive  to  the  operations  of  the  infant  mind, tcm* iV* 
which  is  amufed  with  every  thing  newq  and  often  com¬ 
pletely  fatisfied  with  the  mereit  trifle.  The  pleafures 
of  philofophy  are  not  indeed  unfolded  to  the  infant,  j 
but  it  by  no  means  follows  that  he  does  not  enjoy,  his 
rattle  and  his  drum  as  much  as  the  pliilofopher  enjoys 
his  telefcope  and  air-pump  ;  and  if  there  be  any  truth  in 
the  feienee  of  phyfiognomy,  the  happinefs  of  the  former 
is  much  more  pure  and  exquifite  than  that  of  the  latter. 

That  the  moil  perfect  mufic  is  vain  noife  to  an  infant,  is 
far  from  being  felf-evident,  unlefs  the  author  confines 
the  date  of  infancy  to  a  very  few  months ;  and  we  are 
not  difpofed  to  believe,  without  better  proof  than  w^e 
have  yet  received,  that  the  relifli  of  exquifite  perfumes 
and  highly-feafoned  diihes  adds  much  to  the  fum  of  hu¬ 
man  felicity. 

But  however  much  we  difapprove  of  many  of  thefe 
refledlions,  the  following  we  cordially  adopt  as  our  own. 

“  If  w*e  compare  (fays  our  author)  the  pleafures  of 
fenfe  wfith  thofe  which  are  purely  intelle&ual,  w*e  fliall 
find  that  the  latter  are  infinitely  fuperior  to  the  former, 
as  they  may  be  enjoyed  at  all  times  and  in  every  fitua- 
tion  of  life.  What  are  the  pleafures  of  the  table,  fays 
Cicero,  of  gaming,  and  of  women,  compared  with  the 
delights  of  ftudy  ?  This  take  incrcafes  with  age,  and  no 
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F?«mre.  happinefs  is  equal  to  it.  Without  knowledge  and  ftudy, 
'  fays  Cato,  life  is  almoft  the  image  of  death  (s).  The 
pleafures  of  the  foul  aie  fuch,  that  it  is  frequent  enough 
to  fee  men  preferve  their  gaiety  during  their  whole  life, 
notwithftanding  a  weak,  difeafed,  and  debilitated  body, 
bcaron,  who  lived  in  the  laft  century,  was  an  ex¬ 
ample  of  this.  ■  Balzac,  fpeaking  of  him,  fays,  that  Pro¬ 
metheus,  Hercules,  and  Philocletes,  in  profane,  and 
Job  in  facred,  hiftory,  faid  many  great  things  while  they 
were  afflicted  with  violent  pain ;  but  Scaion  alone 
faid  pleafant  things.  I  have  feen,  continues  he,  in  ma¬ 
ny  places  of  ancient  hiftory,  conftancy,  and  modefty, 
and  wifdom,  and  eloquence,  accompanying  affliction  3 
but  he  is  the  only  initance  wherein  I  have  feen  plea- 
fan  try. 

“  There  are  men  whofe  underftandings  are  conftantly 
on  the  ftretch,  and  by  this  very  means  they  are  impro¬ 
ved  3  but  if  the  body  were  as  conftantly  employed  in 
the  purfuit  of  fenfual  gratification,  the  conftiiution 
would  foon  be  deftroyed.  The  more  wTe  employ  the 
mind  we  are  capable  of  the  greater  exertion  3  but  the 
more  we  employ  the  body  we  require  the  greater  re- 
pofe.  There  are  befides  but  fonie  parts  of  the  body 
capable  of  enjoying  pleafure  3  every  part  of  it  can  expe¬ 
rience  pain.  A  toothach  occafions  more  fuffering  than 
the  molt  confiderable  of  our  pleafures  can  procure  of  en¬ 
joyment.  Great  pain  may  continue  for  any  length  of 
time  3  exceffive  pleafures  are  almoft  momentary.  Pica- 
fare  carried  to  an  extreme  becomes  painful  3  but  pain, 
either  by  augmenting  or  diminiftiing  it,  never  becomes 
agreeable.  For  the  moment,  the  pleafures  of  the  fenfes 
are  perhaps  more  fatisfaCtory  3  but  in  point  of  duration 
thole  of  the  heart  and  mind  are  Infinitely  preferable. 
All  the  lentiments  of  tendemefs,  of  friendfhip,  of  gra¬ 
titude,  and  of  generofity,  are  iources  of  enjoyment  for 
man  in  a  ftate  of  civilization,  The  damned  are  exceed¬ 
ingly  unhappy,  faid  St  Catherine  de  Sienna,  if  they  are 
incapable  of  loving  or  being  beloved. 

“  Pleafure,  continued  for  a  great  length  of  time,  pro¬ 
duces  languor  and  fatigue,  and  excites  ileep  3  the  con¬ 
tinuation  of  pain  is  productive  of  none  of  thefe  effects. 
Many  fuffer  pain  for  eight  days  and  even  a  month  with¬ 
out  interruption  3  an  equal  duration  of  exceftive  pleafure 
would  occafion  death. 

“  Time  is  a  mere  relative  idea  with  regard  to  pleafure 
and  pain  3  it,  appears  long  when  we  fuffer,  and  ftiort 
•when  we  enjoy.  If  there  exifted  no  regular  and  uniform 
movement  in  nature,  we  would  net  be  able  from  our 
fenfations  alone  to  meafure  time  with  any  degree  of  ex- 
aCtnefs,  for  pain  lengthens  and  pleafure  abridges  it. 
From  the  languor  of  unoccupied  time  has  arifen  the  pro¬ 
verb  expreftive  of  our  defire  to  hill  it.  It  is  a  melan¬ 
choly  reflection,  and  at  the  fame  time  true,  that  there 
is  no  enjoyment  which  can  effectually  fecure  us  from 
pain  for  the  remainder  of  our  lives  ;  while  there  are  ex¬ 
amples  of  evils  -which  hold  men  in  conftant  forrow7  and 
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pain  during  their  whole  exiflence.  Such  then  is  the  Plea  fur*, 
imperfection  of  the  one  and  the  power  of  the  other.  v - 

“  Pleafure  and  pain  are  the  fourees  of  morality  3  an 
action  is  juft  or  unjuft,  good  or  otherwife,  only  as  its 
natural  tendency  is  to  produce  fuffering  or  enjoyment 
to  mankind.  No  crime  could  be  committed  again  ft  a 
being  altogether  infenfible,  nor  eould  any  good  be  be¬ 
llowed  on  it.  Unlefs  he  were  endowed  with  the  defire 
of  pleafure  and  the  apprehenfion  of  pain,  man,  like  an 
automaton,  would  a6t  from  neeefilty,  without  elioiee  and 
without  determination. 

“  All  our  paffions  are  the  developement  of  fenfibilitv. 

If  we  were  not  poffeffed  of  feeling,  we  fliould  be  delti- 
tute  of  paffions  3  and  as  fenfibility  is  augmented  by  ci¬ 
vilization,  the  paffions  are  multiplied  3  more  active  and 
vigorous  in  an  extenfive  and  civilized  empire  than  in  a 
fmall  ftate  3  more  in  the  latter  than  among  barbarous 
nations  3  and  more  in  thefe  laft  than  among  favages  (feo 
Passion).  There  are  more  paffions  in  France  and 
England  than  in  all  the  nations  of  Europe  3  becaufe 
every  thing  which  ferves  to  exeite  and  fofter  them  is  al¬ 
ways  in  thofe  countries  in  the  greateft  ftate  of  fermenta¬ 
tion.  The  mind  is  aCtive  3  the  ideas  great,  extenfive, 
and  multiplied.  And  is  it  not  the  foul,  the  mind,  and 
heart,  which  are  the  focus  of  all  the  paffioiis  ?” 

But  wherever  the  paffions  are  multiplied,  the  fourees 
of  pleafure  and  pain  are  multiplied  with  them.  This 
being  the  cafe,  it  is  impoffible  to  preferibe  a  fixed  and 
general  rule  of  happinefs  fuited  to  every  individual. 

There  are  objects  of  pleafure  with  regard  to  which  all 
men  of  a  certain  education  are  agreed  3  but  there  are 
perhaps  many  more,  owing  to  the  variety  of  tempers, 
and  education,  about  which  they  differ.  Every  man 
forms  ideas  of  enjoyment  relative  to  his  character  3  and 
what  pleafes  one  may  be  utterly  detefted  by  another. 

In  proportion  as  a  nation  is  civilized  and  extenfive,  thofe 
differences  are  remarkable.  Savages,  who  are  not  ac¬ 
quainted  with  all  the  variety  of  European  pleafures, 
amufe  themfelves  with  very  few  objeCts.  Owing  to  the 
want  of  civilization,  they  have  fcarcely  any  choice  in 
the  objects  of  tafte.  They  have  few  paffions  3  we  have 
many.  But  even  in  the  nations  of  Europe  pleafure  is 
infinitely  varied  in  its  modification  and  forms.  Thofe 
differences  arife  from  manners,  from  governments,  from 
political  and  religious  cuftoms,  and  chiefly  from  educa¬ 
tion.  Meanwhile,  however  different  and  variable  the 
ideas  of  pleafure  may  be  among  nations  and  individuals, 
it  ftill  remains  a  fa£t,  that  a  certain  number  of  perfons 
in  all  eivilized  ftates,  whether  diftinguiffied  by  birth,  or 
rank,  or  fortune,  or  talents,  as  they  have  nearly  the. 
fame  education  fo  they  form  nearly  the  fame  ideas  of 
happinefs  :  but  to  poffefs  it  a  man  muft  give  his  chief  ap¬ 
plication  to  the  ftate  of  his  mind  3  and  notwithftanding 
all  his  efforts  it  is  of  uncertain  duration.  Happinefs  is 
the  funftiine  of  life :  we  enjoy  it  frequently  at  great  in¬ 
tervals  3  and  it  is  therefore  neceffary  to  know  how  to 
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.  (E)  “  Savages,  barbarians,  and  peafants,  enjoy  little  happinefs  except  that  of  fenfation,  The  happinefs  of  a  ci¬ 
vilized  and  well-informed  man  confifts  of  fenfations,  of  ideas,  and  of  a  great  number  of  affinities,  altogether  unknown 
tx)  them.  lie  not  only  enjoys  the  prefent,  but  the  paft  and  the  future.  He  recals  the  agreeable  idea  of  pleafures 
which  he  has  tailed.  It  is  great  happinefs,  fays  an  ancient,  to  have  the  recolle&ion  of  good  a&ions,  of  an  upright  ... 
intention,  and  of  promifes  whieh  we  have  kept.” 
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ufe  it.  All  tlie  productions  of  art  periin  3  the  larged 
fortunes  are  diffipated  3  rank,  honour,  and  dignity  pafs 
a;vay  like  a  fleeting  fhadow  3  the  memory  is  impaired  3 
all  the  faculties  of  the  foul  are  extinguiffied  ;  the  body 
links  under  the  infirmities  of  old  age  3  and  fcarcely  has 
one  reached  the  boundaries  of  hap  pine  fs  marked  out  by 
his  imagination,  when  he  mud  give  place  to  another, 
and  renounce  all  his  pleafures,  all  his  hopes,  all  his  illu- 
fions  •,  the  fugitive  images  of  which  had  given  happinefs 
To  the  mind. 

There  are  pleafures,  however,  on  which  the  mind  may 
fecurely  red,  which  elevate  man  above  himfelf,  dignify 
his  nature,  fix  his  attention  on  fpiritual  things,^  and  ren¬ 
der  him  worthy  of  the  care  of  Providence.  Thefe  are 
to  be  found  in  true  religion  3  which  procures  for  thofe 
who  pra&ife  its  duties  inexpreflible  happinefs  in  a  better 
country,  and  is  in  this  world  the  fupport  of  the  weak, 
and  the  fweet  confolation  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  com¬ 
mon  people.  It  is  chiefly  ufed  in  fpeaking  of  the  an¬ 
cient  Piomans,  who  were  divided  into  fenators,  patrici¬ 
ans,  and  plebeians.  The  diftin&ion  was  made  by  Ro¬ 
mulus  the  founder  of  the  city  3  who  confined  all  digni¬ 
ties,  civil,  military,  and  facerdotal,  to  the  rank  of  pa¬ 
tricians.  But  to  prevent  the  feditions  which  fuch  a  di- 
dinClion  might  produce  through  the  pride  of  the  higher 
order  and  the  envy  of  the  lower,  he  endeavoured  to. en¬ 
gage  them  to  one  another  by  reciprocal  ties  and  obliga¬ 
tions.  Every  plebeian  was  allowed  to  choofe,  out  of 
the  body  of  the  patricians,  a  protedor,  who  fhould  be 
obliged  to  affift  him  with  his  intereft  and  fubftance,  and 
to  defend  him  from  oppreflion.  Thefe  proteClors  were 
called  patrons  ;  the  prote&ed,  clients.  It  was  the  duty 
of  the  patron  to  draw  up  the  contrails  of  the  clients,,  to 
extricate  them  out  of  their  difficulties  and  perplexities, 
and  to  guard  their  ignorance  againfl;  the  artfulnefs  of  the 
crafty.  On  the  other  hand,  if  the  patron  was  poor,  his 
clients  were  obliged  to  contribute  to  the  portions  of  his 
daughters,  the  payment  of  his  debts,  and  the  ranfom  of 
him  and  his  children  if  they  happened  to  be  taken  in 
war.  The  client  and  patron  could  neither  accufe  nor 
bear  witnefs  againfl;  each  other  3  and  if  either  of  them 
was  convi&ed  of  having  violated  this  law,  the  crime 
was  equal  to  that  of  treafon,  and  any  one  might  with 
impunity  flay  the  offender  as  a  vidlim  devoted  to  Pluto 
and  the  infernal  gods.  For  more  than  600  years  we 
find  no  diffenfions  or  jealoufies  between  the  patrons  and 
their  clients  3  not  even  in  the  times  of  the  republic, 
when  the  people  frequently  mutinied  againft  the  great 
and  powerful. 

PLECTRANTHUS,  a  genus  of  plants  belonging 
to  the  didynamia  clafs  3  and  in  the  natural  method 
ranking  under  the  4  2d  order,  Verticillatcc,  See  BOTANY 
Index . 

PLEDGE  ( P/egius),  in  common  law,  a  furety  or 
gage,  either  real  or  perfonal,  which  the  plaintiff  or  de¬ 
mandant  is  to  find  for  his  profecuting  the  fuit. 

The  word  is  fometimes  alfo  ufed  for  FbANK  Pledge , 
which  fee. 

To  PLEDGE ,  in  drinking,  denotes  to  warrant,  or  be 
furety  to  one,  that  he  {hall  receive  no  harm  while  he  is 
taking  his  draught.  The  phrafe  is  referred  by  antiqua¬ 
ries  to  the  practice  of  the  Danes  heretofore  in  Eng¬ 
land,  who  frequently  ufed  to  flab  or  cut  the  throats  of 
the  natives  while  they  were  drinking. 
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PLEDGES  of  Goods  for  money.  See  PAWN.  Pi£<lg^ 

PLEDGERY,  or  Pleggery,  in  Lavj ,  furetilhip,  jl^ 
or  an  undertaking  or  anfwering  for  another.  ,  _  I  d. 

PLEDGET,  Bolster,  or  Cotnprefs ,  in  Surgery ,  a 
kind  of  flat  tent  laid  over  a  wound,  to  imbibe  the  fuper- 
fluous  humours,  and  to  keep  it  clean. 

PLEIADES,  in  fabulous  hiftory,  the  feven  daugh¬ 
ters  of  Atlas  king  of  Mauritania  and  Pleione,  were  thus 
called  from  their  mother.  They  were  Maia,  Ele&ra, 
Taygete,  Afterope,  Merope,  Halcyonc,  and  Celceno  \ 
and  were  alfo  called  Atlantides ,  from  their  father. Atlas, 

Thefe  princeffes  were  carried  off  by  Bufiris  king  cf 
Egypt  3  but  Hercules  having  conquered  him,  delivered 
them  to  their  father  :  yet  they  afterwards  fuffered  a  new 
perfecution  from  Orion,  who  purfued  them  five  years, 
till  Jove,  being  prevailed  on  by  their  prayers,  took  them 
up  into  the  heavens,  where  they  form  the  conffellation 
which  bears  their  name. 

Pleiades,  in  AJlronomy ,  an  affemblage  of  feven  ftars, 
in  the  neck  of  the  conffellation  Taurus. 

They  are  thus  called  from  the  Greek  ttAio,  navigarc , 

“  to  fail  3”  as  being  terrible  to  mariners,  by  reafon  of 
the  rains  and  ftorms  that  frequently  rife  with  them. 

The  Latins  called  them  vergilhe,  from*  ver,  “  fpring 3’’ 
becaufe  of  their  riling  about  the  time  of  the  vernal  equi¬ 
nox.  The  large  ft  is  of  the  third  magnitude,  and  is  cal¬ 
led  lucida  pleiadum, 

PLENARY,  fomething  complete  or  full.  Thus  wTe 
fay  the  pope  grants  plenary  indulgences 3  i.  c.  full  and 
entire  remiflions  of  the  penalties  due  to  all  fins.  See  In¬ 
dulgences. 

PLENIPOTENTIARY,  a  perfon  vefted  with  full 
power  to  do  any  thing.  See  Ambassador. 

PLENITUDE,  the  quality  of  a  thing  that  is  full, 
or  that  fills  another.  In  medicine,  it  chiefly  denotes  a 
redundancy  of  blood  and  humours. 

PLENUM,  in  Physics ,  denotes,  according  to  the 
Cartefians,  that  ftate  of  things  wherein  every  part  of 
fpace  is  fuppofed  to  be  full  of  matter,  in  oppofition  to 
a  Vacuum,  which  is  a  fpace  fuppofed  devoid  of  all 
matter. 

PLENUS  FLOS,  a  full  flower  3  a  term  expreflive  of 
the  higheft  degree  of  luxuriance  in  flowers.  See  Bo¬ 
tany.  Such  flowers,  although  the  moft  delightful  to 
the  eye,  are  both  vegetable  monfters,  and,  according 
to  the  fexualifts,  vegetable  eunuchs 3  the  unnatural  in- 
creafe  of  the  petals  conftituting  the  firft  3  the  confequent 
exclufion  of  the  ftamina  or  male  organs,  the  latter. 

The  following  are  well-known  examples  of  flowers 
with  more  petals  than  one  3  ranunculus,  anemone,  marfh- 
marygold,  columbine,  fennel-flower,  poppy,  paeony, 
pink,  gilliflower,  campion,  vifeous  campion,  lily,  crown 
imperial,  tulip,  narciffus,  rocket,  mallow,  Syrian  mal¬ 
low,  apple,  pear,  peach,  cherry,  almond,  myrtle,  rofe, 
and  ftrawberry. 

Flowers  with  one  petal  are  not  fo  fubjeft  to  fullnefs. 

The  following,  however,  are  inftances  :  polyanthus,  hy¬ 
acinth,  primrofe,  crocus,  meadow-faffron,  and  thorn- 
apple  3  though  Kramer  has  afferted  that  a  full  flower 
with  one  petal  is  a  contradiction  in  terms.  In  flowers 
with  one  petal,  the  mode  of  luxuriance,  or  impletion, 
is  by  a  multiplication  of  the  divifions  of  the  limb  or  up¬ 
per  part  3  in  flowers  with  more  petals  than  one,  by  a 
multiplication  of  the  petals  or  neffanum.  . 

To  take  a  few  examples.  Columbine  is  rendered  full 

in 


P  L  E  [  t 

Plenum  in  three  different  ways  :  I .  By  the  multiplication  of  its 

- - 'petals,  and  total  exclufion  of  the  ne&ariaj  2.  By  the 

multiplication  of  the  neftaria,  and  exclufion  of  the  pe¬ 
tals  ;  or,  3.  By  fuch  an  increafe  of  the  neftaria  only  as 
does  not  exclude  the  petals,  between  each  of  which  are 
interjected  three  neflaiia,  placed  one  within  another. 
Again,  fennel-flower  is  rendered  full  by  an  increafe  of 
the  ne  ft  aria  only  j  narcifius,  either  by  a  multiplication 
of  its  cup  and  petals,  or  of  its  cup  only  j  larkfpur  com¬ 
monly  by  an  increafe  of  the  petals  and  exclufion  of  the 
Spur,  which  is  its  neftarium.  In  fapanaria  concava  an- 
glia,  the  impletion  is  attended  writh  the  Angular  effeft 
of  incorporating  the  petals,  and  reducing  their  number 
from  five  to  one  j  and  in  gelder-rofe,  the  luxuriance  is 
effefted  by  an  increafe  both  in  magnitude  and  number 
of  the  circumference  or  margin  of  the  head  of  flowers, 
in  the  plain,  wheel-fhaped,  barren  florets ;  and  an  exclu¬ 
fion  of  all  the  bell-fhaped  hermaphrodite  florets  of  the 
centre  or  dilk. 

Hitherto  we  have  treated  of  plenitude  in  Ample  flow¬ 
ers  only  :  the  inftance  juft  now  adduced  feems  to  conneft 
the  different  modes  of  impletion  in  them  and  compound 
flowers.  Before  proceeding  farther,  however,  it  will 
not  be  improper  to  premife,  that  as  a  Ample  luxuriant 
flower  is  frequently,  by  beginners,  miftaken  for  a  com¬ 
pound  flower  in  a  natural  ftate,  fuch  flowers  may  always 
be  diftinguifhed  with  certainty  by  this  rule  :  That  in  Am¬ 
ple  flowers,  however  luxuriant,  there  is  but  one  piftillum 
or  female  organ ;  rvhereas  in  compound  flowers,  each 
floret,  or  partial  flower,  is  furniftied  with  its  own  proper 
piftillum.  Thus  in  hawk-w’eed,  a  compound  flower, 
each  flat  or  tongue-lhaped  floret  in  the  aggregate  has  its 
five  ftamina  and  naked  feed,  which  laft  is  in  effeft  its 
piftillum  ;  w’hereas,  in  a  luxuriant  lychnis,  which  is  a 
Ample  flower,  there  is  found  only  one  piftillum  or  female 
organ  common  to  the  wrhole. 

In  a  compound  radiated  flowTer,  which  generally  con- 
fifts  of  plain  florets  in  the  margin  or  radius,  and  tubular 
or  hollow'  florets  in  the  centre  or  dife,  plenitude  is  ef¬ 
fefted  either  by  an  increafe  of  the  florets  in  the  margin, 
and  a  total  exclufion  ofthofe  in  the  dife  ;  which  mode  of 
luxuriance  is  termed  impletion  by  the  radius ,  and  refem- 
bles  what  happens  in  the  gelder-rofe  :  or  by  an  elonga¬ 
tion  of  the  hollow  florets  m  the  centre,  and  a  lefs  pro¬ 
found  divifion  of  their  brims  \  which  is  termed  impletion 
by  the  dife.  In  the  firft  mode  of  luxuriance,  the  florets 
in  the  centre,  which  are  always  hermaphrodite  or  male, 
are  entirely  excluded  j  and  in  their  place  fucceed  florets 
fimilar  in  fex  to  thofe  of  the  radius.  Now  as  the  florets 
in  the  margin  of  a  radiated  compound  flower  are  found 
to  be  always  either  female,  that  is,  furniftied  wfith  the 
piftillum  only  ;  or  neuter,  that  is,  furniftied  with  neither 
ftamina  nor  piftillum  ;  it  is  evident,  that  a  radiated  com¬ 
pound  flower,  filled  by  the  radius,  will  either  be  entire¬ 
ly  female,  as  in  feverfew,  daify,  and  African  marigold  j 
or  entirely  neuter,  as  in  fun-flower,  marygold,  and  cen¬ 
taury  :  hence  it  will  alw  ays  be  eafy  to  diftinguith  fuch  a 
luxuriant  flower  from  a  compound  flowTer  with  plain  flo¬ 
rets  in  a  natural  ftate ;  as  thefe  flowers  are  all  herma¬ 
phrodite,  that  is,  furniftied  with  both  ftamina  and  piftil¬ 
lum.  Thus  the  full  flowers  of  African  marigold  have 
each  floret  furniftied  wfith  the  piftillum  or  female- organ 
only  :  the  natural  flowers  of  dandelion,  which,  like  the 
former,  is  compofed  of  plain  florets,  are  furniftied  with 
both  ftamina  and  piftfflum. 
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In  the  fecond  mode  of  luxuriance,  termed  impletion  by  Pknus 
the  dife ,  the  florets  in  the  margin  fometimes  remain  un-  H 
changed  :  but  moft  commonly  adopt  the  figure  of  thofe  ,  e  ora- 
in  the  centre,  without,  however,  fuffering  any  alteration 
in  point  of  fex  j  fo  that  confufion  is  lefs  to  be  apprehend¬ 
ed  from  this  mode  of  luxuriance  than  from  the  former  \ 
befides,  the  length  to  which  the  florets  in  the  centre  run 
out  is  of  itfelf  a  fufficient  diftinclion,  and  adapted  to  ex¬ 
cite  at  once  an  idea  of  luxuriance.  Daify,  feverfew,  and 
African  marigold,  exhibit  inftances  of  this  as  well  as  of 
the  former  mode  of  impletion. 

In  luxuriant  compound  flowers  with  plain  florets,  the 
femiflofculoji  of  Tournefort,  the  ftigma  or  fummit  of  the 
ftyle  in  each  floret  is  lengthened,  and  the  feed-buds  are 
enlarged  and  diverge }  by  which  characters  fuch  flowers 
may  always  be  diftinguifhed  from  flowers  of  the  fame 
kind  in  a  natural  ftate.  Scorzonera,  nipple-wort,  and 
goat’s-beard,  furnifh  frequent  inftances  of  the  plenitude 
alluded  to. 

Laftly,  the  impletion  of  compound  flowrers  with  tu¬ 
bular  or  hollow  florets,  the  Jlofculof  of  Tournefort,  feems 
to  obferve  the  fame  rules  as  that  of  radiated  flowers  juft 
delivered.  In  everlafting-flower,  the  xeranthemum  of 
Linnaeus,  the  impletion  is  Angular,  being  effected  by  the 
enlargement  and  expanAon  of  the  inward  chaffy  feales  of 
the  calyx.  Thefe  feales,  which  become  coloured,  are 
greatly  augmented  in  length,  fo  as  to  overtop  the  florets, 
which  are  fcarce  larger  than  thofe  of  the  fame  flow’er  in 
a  natural  ftate.  The  florets  too  in  the  margin,  which 
in  the  natural  flow'er  are  female,  become,  by  luxuriance, 
barren  $  that  is,  are  deprived  of  the  piftillum  $  the  ftyle, 
which  w'as  very  fhort,  fpreads,  and  is  of  the  length  of 
the  chaffy  feales  *,  and  its  fummits,  formerly  two  in  num¬ 
ber,  are  metamorphofed  into  one. 

Full  flowers  are  more  eafily  referred  to  their  refpeClive 
genera  in  methods  founded  upon  the  calyx,  as  the  flower- 
cup  generally  remains  unaffeCled  by  this  higheft  degree 
of  luxuriance. 

PLEONASM,  a  figure  in  Rhetoric ,  whereby  wTe  ufe 
words  feemingly  fuperfluous,  in  order  to  exprefs  a  thought 
with  the  greater  energy  $  fuch  as,  “  I  faw  it  w’ith  my 
own  eyes,”  &c.  See  Oratory,  N°  67. 

PLESCOW,  a  town  of  Ruflia,  capital  of  a  duchy  of 
the  fame  name,  with  an  archbifhop’s  fee,  and  a  ftrong 
caftle.  It  is  a  large  place,  and  divided  into  four  parts, 
each  of  which  is  furrounded  with  walls.  It  is  feated  on 
the  river  Muldow,  where  it  falls  into  the  lake  Plefcow. 

80  miles  fouth  of  Narva,  and  1 50  fouth  by  weft  of  P c- 
terfhurg.  E.  Long.  27.  52.  N.  Lat.  57.  58. 

Plescow,  a  duchy  in  Ruflia,  between  the  duchies  of 
Novogorod,  Lithuania,  Livonia,  and  Ingria. 

PLESSIS-LES-TOURS,  formerly  a  royal  p'alace  of 
France,  within  half  a  league  of  Tours.  It  was  built  by 
Louis  XI.  and  in  it  he  died  in  the  year  1483.  It  is  fi- 
tuated  in  a  plain  furrounded  by  woods,  at  a  fmall  dis¬ 
tance  from  the  Loire.  The  building  is  yet  handfome, , 
though  built  of  brick,  and  converted  to  purpofes  of  com¬ 
merce. 

PLETHORA,  in  Medicine ,  from  7rA»0e?,  “  pleni¬ 
tude.”  A  plethora  is  when  the  veffels  are  too  much 
loaded  with  fluids.  The  plethora  may  be  fanguine  or  fe- 
rous.  In  the  firft  there  is  too  much  craffamentum  in  the 
blood,  in  the  latter  too  little.  In  the  fanguine  plethora, 
there  is  danger  of  a  fever,  inflammation,  apoplexy,  rup¬ 
ture  of  the  blood- yeffels,  obftrufted  Secretions,  &c.  :  in 
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Plethora  the  ferou’S,  of  a  dropfy,  &c.  A  rarefaction  of  the  blood 
f'liurs  Pr0(^uces  aU  the  effe&s  of  a  plethora  •,  it  may  accompany 
c"  ‘  ■  a  plethora,  and  fliould  be  diftinguilhed  therefrom.  Mr 
JBromfield  obferves,  that  a  fanguine  plethora  may  thus 
be  known  to  be  prefent  by  the  pulfe.  A11  artery  over¬ 
charged  with  blood  is  as  incapable  of  producing  a  ftrong 
full  pulfe,  as  one  that  contains  a  deficient  quantity  ;  in 
both  cafes  there  will  be  a  low  and  weak  pulfe.  To  dif- 
tinguifh  rightly,  the  pulfe  mull  not  be  felt  with  one  or 
two  fingers  on  the  carpal  artery  but  if  three  or  four 
fingers  cover  a  confiderable  length  of  the  artery,  and  we 
prefs  hard  for  fome  time  on  it,  and  then  fuddenly  raife 
all  thefe  fingers  except  that  which  is  neareit  to  the  pa¬ 
tient’s  hand,  the  influx  of  the  blood,  if  there  is  a  pletho¬ 
ra,  will  be  fo  rapid  as  to  raife  the  other  finger,  and 
make  us  fenfible  of  the  fulnels.  The  fanguine  plethora 
is  relieved  by  bleeding  :  the  ferous  by  purging,  diuretics, 
and  fweating.  See  Medicine  Index. 

PLEURA,  in  Anatomy ,  a  thin  membrane  covering 
the  infide  of  the  thorax.  See  Anatomy  Index. 

PLEURITIS,  or  Pleurisy.  See  Medicine  In¬ 
dex. 

PLEURONECTES,  a  genus  of  filhes  belonging  to 
the  order  of  thoracici.  See  Ichthyology  Index. 

PLEURS,  a  town  in  France,  which  was  buried  un¬ 
der  a  mountain  in  the  year  1618.  Of  this  fatal  circum- 
ilance,  Bifliop  Burnet,  in  his  Travels,  p.  96.  gives  the 
following  account.  “  Having  mentioned  (fays  the  Bi- 
fhop)  fome  falls  of  mountains  in  thefe  parts  (viz.  near 
the  Alps),  I  cannot  pafs  by  the  extraordinary  fate  of  the 
town  of  Pleurs,  about  a  league  from  Chavennes  to  the 
north. — The  town  was  half  the  bignefs  of  Chavennes,  but 
much  more'nobly  built ;  for,  befides  the  great  palace  of 
the  Francken,  that  coft  fome  millions,  there  were  many 
other  palaces  built  by  rich  faflors  both  of  Milan  and  the 
other  parts  of  Italy,  who,  liking  the  fituation  and  air, 
as  well  as  the  freedom  of  the  government,  gave  them- 
felves  all  the  indulgences  that  a  vaft  wealth  could  fur- 
nilh.  By  one  of  the  palaces  that  was  a  little  difiant 
from  the  town,  and  was  not  overwhelmed  with  it,  one 
may  judge  of  the  reft.  It  was  an  out-houfe  of  the  fami¬ 
ly  of  the  Francken,  and  yet  it  may  compare  with  many 
palaces  in  Italy.  The  voluptuoufnefs  of  this  place  be¬ 
came  very  crying  ;  and  Madame  de  Salis  told  me  that 
Ihe  heard  her  mother  often  relate  fome  paflages  of  a  Pro- 
teftant  minifter’s  fermons  that  preached  in  a  little  church 
there,  who  warned  them  often  of  the  terrible  judgements 
of  God  which  were  hanging  over  their  heads,  and  which 
he  believed  wxmld  fuddenly  break  out  upon  them. 

“  On  the  25th  of  Auguft  1618,  an  inhabitant  came 
and  told  me  to  be  gone,  for  he  faw  the  mountains  cleav¬ 
ing  $  but  he  was  laughed  at  for  his  pains.  He  had  a 
daughter  wThom  he  perfuaded  to  leave  all  and  go  with 
him  •,  but  w'hen  fhe  was  fafe  out  of  town,  (he  called  to 
mind  that  flie  had  not  locked  the  door  of  a  room  in  w  hich 
fhe  had  fome  things  of  value,  and  fo  fhe  wrent  back  to  do 
that,  and  was  buried  with  the  reft  •,  for  at  the  hour  of 
fupper  the  hill  fell  dowm,  and  buried  the  town  and  all 
the  inhabitants,  to  the  number  of  2200,  fo  that  not  one 
perfon  efcaped.  The  fall  of  the  mountains  did  fo  fill  the 
channel  of  the  river,  that  the  firft  newrs  thofe  of  Chaven¬ 
nes  had  of  it  was  by  the  failing  of  their  river  •,  for  three 
or  four  hours  there  came  not  a  drop  of  water,  but  the 
river  wrought  for  itfelf  a  new  courfe,  and  returned  to 
them. 
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“  I  could  hear  no  particular  character  of  the  m an  -who 
efcaped  (continues  the  Bifliop)  j  fo  I  muft  leave  the  fe- 
cret  reafon  of  fo  Angular  a  ptefervation  to  the  great  dif- 
covery,  at  the  Iaft  day,  of  thofe  fteps  of  Divine  Provi¬ 
dence  that  are  now  fo  unaccountable.  Some  of  the  fa¬ 
mily  of  the  Francken  got  fome  miners  to  work  under 
ground,  to  find  out  the  wealth  that  was  buried  in  their 
houfe  j  for,  befides  their  plate  and  furniture,  there  was 
a  great  deal  of  cafh  and  many  jewels  in  the  houfe.  The 
miners  pretended  they  could  find  nothing,  :  but  they 
went  to  their  country  of  Tyrol  and  built  fine  houfes,  and 
a  great  wealth  appeared,  of  which  no  other  vifible  account 
could  be  given  but  this,  that  they  had  found  fome  of  thal, 
treafure.” 

PLEXUS,  among  anatomifts,  a  bundle  of  fmall  yef- 
fels  interw'oven  in  the  form  of  net  work  j  thus  a  conge¬ 
ries  of  veflels  w  ithin  the  brain  is  called  plexus  choroidesJ 
reticularis ,  or  retiformis.  See  Anatomy. 

A  plexus  of  nerves  is  the  union  of  two  or  more  nerves, 
forming  a  fort  of  ganglion  or  knot.  » 

PLICA  polonica,  or  plaited  hair ,  is  a  difeafe  pecu¬ 
liar  to  Poland  $  whence  the  name.  See  Medicine,  N° 
355.  Mr  Coxe,  wrho  gives  a  ftiort  account  of  it,  attempts 
likevvife  to  give  the  phyfical  caufes  of  it.  Many  caufes 
of  this  kind,  he  tells  us,  have  been  fuppofed  to  concur 
in  rendering  the  plica  more  frequent  in  thofe  regions  than 
in  other  parts.  It  would  be  an  endlefs  work  to  enumer¬ 
ate  the  various  conjectures  with  which  each  perfon  has 
fupported  his  favourite  hypothefis. — The  moft  probable 
are  thofe  afligned  by  Dr  Vicat  :  The  firft  caufe  is  the 
nature  of  the  Polifh  air,  w'hich  is  rendered  infalubrious 
by  numerous  woods  and  moraffes,  and  occafionally  de¬ 
rives  an  uncommon  keennefs  even  in  the  midft  of  fum- 
mer  from  the  pofition  of  the  Carpathian  mountains ;  for 
the  fouthern  and  fouth-eafterly  winds,  which  ufually  con¬ 
vey  w'armth  in  other  regions,  are  in  this  chilled  in  their 
paflage  over  their  fnow'y  fummits.  The  fecond  is,  un- 
wholefome  water ;  for  although  Poland  is  not  deficient 
in  good  fprings,  yet  the  common  people  ufually  drink 
that  w'hich  is  neareft  at  hand,  taken  indiferiminately 
from  rivers,  lakes,  and  even  ftagnant  pools.  The  third 
caufe  is  the  grofs  inattention  of  the  natives  to  cleanlinefs ; 
for  experience  flrow'S,  that  thofe  wdio  are  not  negligent 
in  their  perfons  and  habitations,  are  lefs  liable  to  be  af¬ 
flicted  with  the  plica  than  others  who  are  deficient  in 
that  particular.  Thus  perfons  of  higher  rank  are  lefs  fub- 
je£t  to  this  diforder  than  thofe  of  inferior  Rations ;  the 
inhabitants  of  large  towns  than  thofe  of  fmall  villages  j 
the  free  peafants  than  thofe  in  an  abfolute  ftate  of  vaflal- 
age ;  the  natives  of  Poland  Proper  than  thofe  of  Lithu¬ 
ania.  Whatever  w'e  may  determine  as  to  the  poflibility 
that  all  or  any  of  thefe  caufes,  by  themfelves,  or  in  con¬ 
junction  with  others,  originally  produced  the  diforder  •, 
we  may  venture  to  affert,  that  they  all,  and  particular¬ 
ly  the  laft,  affift  its  propagation,  inflame  its  fymptoms, 
and  protraCt  its  cure. 

In  a  word,  the  plica  polonica  appears  to  be  a  conta¬ 
gious  diftemper  ;  w'hich,  like  the  leprofy,  ftill  prevails 
among  a  people  ignorant  in  medicine,  and  inattentive  to 
check  its  progrefs,  but  is  rarely  knowm  in  thofe  coup- 
tries  where  proper  precautions  are  taken  to  prevent  its 
fpreading. 

PLIMPTON,  a  town  of  Devonlhire,  in  England, 
feated  on  a  branch  of  the  river  Plime,  which  had  once 
a  caftle,  now  in  ruinS.  It  fends  two  members  to  parli- 

ment,j 


Pliny. 


P  L  I  [6 

Piinia  ment;  Is  feven  miles  E.  of  Plymouth,  and  218  W.  by 
S.  of  London.  W.  Long.  40.  o.  N.  Lat.  50.  22. 

PL  INI  A,  a  genus  of  plants  belonging  to  the  polyan- 
dria  clafs  of  Linnaeus.  See  Botany  Index . 

PLINTH,  Orle,  or  Or/o ,  in  ArchiteSiure ,  a  flat 
fquare  member,  in  the  form  of  a  bricks  It  is  ufed  as 
the  foundation  of  columns,  being  that  flat  fquare  table 
under  the  moulding  of  the  bafe  and  pedeftal  at  the  bot¬ 
tom  of  the  whole  order.  It  feems  to  have  been  origi¬ 
nally  intended  to  keep  the  bottom  of  the  original  wood¬ 
en  pillars  from  rotting.  Vitruvius  alfo  calls  the  Tuf- 
can  abacus  plinth . 

PLINTH  of  a  Statue ,  &c.  is  a  bafe,  either  flat,  round, 
or  fquare,  that  ferves  to  fupport  it. 

PLINTH  of  a  Wall ,  denotes  two  or  three  rows  of 
bricks  advancing  out  from  a  wall ;  or,  in  general,  any 
flat  high  moulding,  that  ferves  in  a  front-wall  to  mark 
the  floors,  to  fuftain  the  eaves  of  a  wall,  or  the  larmier 
of  a  chimney. 

PLINY  the  Elder,  or  Ccecilius  Plinius  Secundus , 
one  of  the  molt  learned  men  of  ancient  Rome,  was  de¬ 
scended  from  an  illuftrious  family,  and  born  at  Verona. 
He  bore  arms  in  a  diftinguiflied  poft ;  was  one  of  the 
college  of  augurs ;  became  intendant  of  Spain  ;  and 
was  employed  in  feveral  important  affairs  by  Vefpafian 
and  Titus,  who  honoured  him  with  their  efleem.  The 
eruption  of  Mount  Vefuvius,  which  happened  in  the 
year  79,  proved  fatal  to  him.  His  nephew,  Pliny  the 
Younger,  relates  the  circumftances  of  that  dreadful 
eruption,  and  the  death  of  his  uncle,  in  a  letter  to  Ta¬ 
citus.  Pliny  the  Elder  wrote  a  Natural  Hiftory  in  37 
bocks,  which  is  flill  extant,  and  has  had  many  editions  ; 
the  mofl  efleemed  of  which  is  that  of  Father  Hardouin, 
printed  at  Paris  in  1723,  in  two  volumes  folio. 

PLINT  the  Younger ,  nephew  of  the  former,  was 
born  in  the  ninth  year  of  Nero,  and  the  6  2d  of  Chrift, 
at  Novocomum,  a  town  upon  the  lake  Larius,  near 
which  he  had  feveral  beautiful  villas.  Csecilius  was  the 
name  of  his  father,  and  Plinius  Secundus  that  of  his 
mother’s  brother,  who  adopted  him.  He  brought  into 
the  world  with  him  fine  parts  and  an  elegant  tafle, 
tvhich  he  did  not  fail  to  cultivate  early  ;  for,  as  he  tells 
us  himfelf,  he  wrote  a  Greek  tragedy  at  14  years  of 
age  He  loft  his  father  when  he  was  young ;  and  had 
the  famous  Virginius  for  his  tutor  or  guardian,  whom 
he  has  fet  in  a  glorious  light.  He  frequented  the  fchools 
of  the  rhetoricians,  and  heard  Quintilian ;  for  whom 
he  ever  after  entertained  fo  high  an  efteem,  that  he  be¬ 
llowed  a  confiderable  portion  upon  his  daughter  at  her 
marriage.  He  was  in  his  1 8th  year  when  his  uncle  died ; 
and  it  was  then  that  he  began  to  plead  in  the  forum, 
which  was  the  nfual  road  to  dignities.  About  a  year  af¬ 
ter,  he  affirmed  the  military  charafter,  and  went  into  Sy¬ 
ria  with  the  commiflion  of  tribune  :  but  this  did  not  fuit 
his  tafle  any  more  than  it  had  done  Tully’s ;  and  there¬ 
fore  we  find  him  returning  after  a  campaign  or  two.  He 
tells  us,  that  in  his  paffage  homewards  he  was  detained 
by  contrary  winds  at  the  ifland  Icaria,  and  how  he  em¬ 
ployed  himfelf  in  making  verfes  :  he  enlarges  in  the  fame 
place  upon  his  poetical  exercitations  ;  yet  poetry  was 
mot  the  fhining  part  of  his  character  any  more  than  it 
had  been  of  Tully’s. 

Upon  his  return  from  Syria,  he  married  a  wife,  and 
fettled  at  Rome  :  it  was  in  the  reign  of  Domitian.  Du¬ 

ring  this  mofl  perilous  time,  he  continued  to  plead  in 
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the  forum,  where  he  was  not  more  diftinguiflied  by  his 
uncommon  abilities  and  eloquence,  than  by  his  great  ' 
refolution  and  courage,  which  enabled  him  to  fpeak 
boldly,  when  fcarcely  one  elfe  durfl  fpeak  at  all.  On 
thefe  accounts  he  was  often  tingled  out  by  the  fenate 
to  defend  the  plundered  provinces  again!!  their  oppref- 
five  governors,  and  to  manage  other  caufes  of  a  like 
important  and  dangerous  nature.  One  of  thefe  was  for 
the  province  of  Baffica,  in  their  profecution  of  Baebiu* 
Mafia;  in  which  he  acquired  fo  general  an  applaufe, 
that  the  emperor  Nerva,  then  a  private  man,  and  in  ba- 
nifhment  at  Tarentum,  wrote  to  him  a  letter,  in  which 
he  congratulated  not  only  Pliny,  but  the  age  which  had 
produced  an  example  fo  much  in  the  fpirit  of  the  an¬ 
cients.  Pliny  relates  this  affair  in  a  letter  to  Cornelius 
Tacitus  ;  and  he  was  fo  pleafed  with  it  himfelf,  that  he 
could  not  help  intreating  this  friend  to  record  it  in  his 
hiftory.  He  intreats  him,  however,  with  infinitely 
more  modefty  than  Tully  had  intreated  Lucceius  upon 
the  fame  occafion  :  and  though  he  might  imitate  Cicero 
in  the  requeft,  as  he  profefies  to  have  conftantly  fet  that 
great  man  before  him  for  a  model,  yet  he  took  care 
not  to  tranfgrefs  the  bounds  of  decency  in  his  manner 
of  making  it.  He  obtained  the  offices  of  queftor  and 
tribune,  and  luckily  w*ent  unhurt  through  the  reign  of 
Domitian  :  there  is,  however,  reafon  to  fuppofe,  if  that 
emperor  had  not  died  juft  as  he  did,  that  Pliny  would 
have  fhared  the  fate  of  many  other  great  men  ;  for  ha 
tells  us  himfelf,  that  his  name  was  afterwards  found  in 
Domitian ’s  tables,  among  the  number  of  thofe  who  were 
deftined  to  deftru&ion. 

He  loft  his  wife  in  the  beginning  of  Nerva’s  reign, 
and  foon  after  married  his  beloved  Calphurnia,  of  whom 
we  read  fo  much  in  his  Epiftles.  He  had  not,  however, 
any  children  by  any  of  his  wives :  and  hence  we  find 
him  thanking  Trajan  for  the  jus  trium  liber  or  um,  which 
he  afterwards  obtained  of  that  emperor  for  his  friend 
Suetonius  Tranquillus.  He  hints  alfo,  in  his  letter  of 
thanks  to  Trajan,  than  he  had  been  twice  married  in 
the  reign  of  Domitian.  He  was  promoted  to  the  con- 
fulate  by  Trajan  in  the  year  100,  wffien  he  was  38  years 
of  age  ;  and  in  this  office  pronounced  that  famous  pa¬ 
negyric,  which  has  ever  fince  been  admired,  as  well  for 
the  copioufnefs  of  the  topics  as  the  elegance  of  addrefs. 
Then  he  was  eleCled  augur,  and  afterwards  made  pro- 
conful  of  Bithynia  ;  whence  he  ^rote  to  Trajan  that 
curious  letter  concerning  the  primitive  Chriftians  ; 
wffiich,  wfith  Trajan’s  refeript,  is  happily  extant  among 
his  Epiftles.  Pliny’s  letter,  as  Mr  Melmoth  obferves  in 
a  note  upon  the  paffage,  is  efleemed  as  almoft  the  only 
genuine  monument  of  ecclefiaftical  antiquity  relating 
to  the  times  immediately  fucceeding  the  apoftles,  it  be¬ 
ing  written  at  mofl  not  above  40  years  after  the  death 
of  St  Paul.  It  w’as  prefer ved  by  the  Chriftians  them- 
felves,  as  a  clear  and  unfufpicious  evidence  of  the  puri¬ 
ty  of  their  doClrines,  and  is  frequently  appealed  to  by 
the  early  writers  of  the  church  againft  the  calumnies  of 
their  adverfaries.  It  is  not  knpwm  what  became  of  Pli¬ 
ny  after  his  return  from  Bithynia ;  whether  he  lived  at 
Rome,  or  wffiat  time  he  fpent  at  his  country  houfes.  An¬ 
tiquity  is  alfo  filent  as  to  the  time  of  his  death  :  but  it  is 
conjectured  that  he  died  either  a  little  before  or  foon  af¬ 
ter  that  excellent  prince,  his  admired  Trajan ;  that  is, 
about  the  year  of  Chrift  1 1 6. 

Pliny  was  one  of  the  greateft  wits,  and  one  of  the 
4  O  worthieft 
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Pliny  worthieft  men,  among  the  ancients.  He  had  line  parts, 

li  which  he  cultivated  to  the  utrnofl;  and  he  accomplifh- 

^mo*  ,  cd  himfelf  with  all  the  various  kinds  of  knowledge 
which  could  ferve  to  make  him  either  ufeful  or  agree¬ 
able.  He  wrote  and  publiihed  a  great  number  of 
things  ;  but  nothing  has  efcaped  the  wreck  of  time  ex¬ 
cept'  the  books  of  Letters,  and  the  panegyric  upon 
Trajan.  This  has  ever  been  confidered  as  a  mailer- 
piece  :  and  if  he  has,  as  fome  think,  almoft  exhaufted 
all  the  ideas  of  perfection  in  a  prince,  and  gone  per¬ 
haps  a  little  beyond  the  truth,  yet  it  is  allowed  that 
no  panegyrift  was  ever  pofiefied  of  a  finer  fubjeCL  and 
on  which  he  might  better  indulge  in  all  the  flow  of  elo¬ 
quence,  without  incurring  the  fufpicion  of  flattery  and 
lies.  His  letters  feem  to  have  been  intended  for  the 
public }  and  in  them  he  may  be  confidered  as  writing 
his  own  memoirs.  Every  epiftle  is  a  kind  of  liiftorical 
Iketch,  wherein  we  have  a  view7  of  him  in  fome  flriking 
attitude  either  of  a&ive  or  contemplative  life.  In 
them  are  preferved  anecdotes  of  many  eminent  perfons, 
whole  works  have  come  down  to  us,  as  Suetonius,  Si- 
lius  Italicus,  Martial,  Tacitus,  and  Quintilian  ;  and  of 
curious  things,  which  throw  great  light  upon  the  hi- 
ilory  of  thofe  times.  They  are  written  with  great  po- 
litenefs  and  fpirit  \  and  if  they  abound  too  much  in 
turn  and  metaphor,  we  mult  impute  it  to  that  degene¬ 
racy  of  taite  which  was  then  accompanying  the  degene¬ 
rate  manners  of  Rome.  Pliny,  however,  leems  to  have 
preferved  himfelf  in  this  latter  refpe£t  from  the  gene¬ 
ral  contagion  :  whatever  the  manners  of  the  Romans 
were,  his  were-  pure  and  incorrupt.  His  writings 
breathe  a  fpirit  of  tranfeendent  goodnefs  and  humanity  : 
his  only  imperfection  is,  he  was  too  delirous  that  the 
public  and  poilerity  Ihould  know  how  humane  and  good 
lie  was.  We  have  two  elegant  Englifh  tranflations  of 
iris  Epiltles  }  the  one  by  Mr  Melmoth,  and  the  other 
by  Lord  Orrery. 

PLOCAM  A,  a  genus  of  plants  belonging  to  the  pent- 
andria  clafs.  See  Botany  Index , 

PLOCE.  See  Oratory,  p.  433. 

PLOCKSKO,  a  town  of  Poland,  and  capital  of  a 
palatinate  of  the  fame  name,  with  a  caltle  and  a  bifhop’s 
fee.  The  churches  are  very  magnificent  *,  and  it  is  built 
upon  a  hill,  ^whence  there  is  a  fine  profpedt  every  way, 
near  the  river  Viitula.  It  is  25  miles  fouth-eaft  of  U- 
ladifiaw,  and  65  weft  of  Warfawt,  E.  Long.  19.  29. 
N.  Lat.  52.  46. 

Plocksko,  a  palatinate  of  Poland,  bounded  on  the 
north  by  Regal  Prufiia,  on  the  ealt  by  the  palatinate  of 
Mazovia,  on  the  fouth  by  the  Viitula,  and  on  the  weft 
by  the  palatinate  of  Inovladifiaw.  The  capital  town  is 
of  the  fame  name. 

PLOEN  is  a  town  of  Germany  in  the  circle  of 
Lower  Saxony,  and  capital  of  Holliein.  It  Hands  on 
the  banks  of  a  lake  of  the  fame  name,  and  gave  title  to 
a  duke,  till  by  the  death  of  the  laft  duke  Charles  with¬ 
out  male  iiTue  it  efeheated  to  the  king  of  Denmark  in 
1761.  The  ducal  palace,  rifing  in  the  midft  of  the  town, 
on  an  elevated  fpot  of  ground,  and  overlooking  the  lake, 
is  a  very  pi&urefque  obje£L  The  town  Hands  22  miles 
north-weft  of  Lubeck,  and  10  fouth-eaft  of  Kiell.  E. 
Long.  10.  30.  N.  Lat.  54.  11. 

PLOMO,  in  Metallurgy ,  is  a  name  given  by  the 
Spaniards,  who  have  the  care  of  the  filver  mines,  to  the 
Silver  ore,  when  found  adhering  to  the  furface  of  ftones, 
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and  when  it  incmils  their  cracks  and  cavities  like  fmall  Ploma 
and  loofe  grains  of  gun-powder.  Though  thefe  grains  B 
be  few  in  number,  and  the  reft  of  the  ftone  have  no  fil-  , FIotmus- 
ver  in  it,  yet  they  are  always  very  happy  when  they  find 
it,  as  it  is  a  certain  token  that  there  is  a  rich  vein  foine- 
where  in  the  neighbourhood.  And  if  in  digging  for¬ 
wards  they  ftill  meet  with  thefe  grains,  or  the  plomo  in 
greater  quantity,  it  is  a  certain  fign  that  they  are  getting 
nearer  and  nearer  the  good  vein. 

PLOT,  Dr  Robert,  a  learned  antiquarian  and  phi- 
lofopher,  was  born  at  Sutton-barn,  in  the  parilh  of  Bor¬ 
den  in  Kent,  in  the  year  1641,  and  ftudied  in  Magda- 
len-hall,  and  afterwards  in  Univerfity-college,  Oxford. 

In  1682  he  was  ele&ed  fecretary  of  the  Royal  Society, 
and  publiihed  the  Philofophical  TranfadHons  from  N° 

143  to  N°  166  inclulive.  The  next  year  Elias  Alhmole, 

Elq.  appointed  him  firft  keeper  of  his  mufeum,  and  about 
the  fame  time  the  vice-chancellor  nominated  him  firft  pro- 
feftor  of  chemiftry  in  the  univexfity  of  Oxford.  In  168  7 
he  was  made  fecretary  to  the  Earl  Marftial,  and  the  fol¬ 
lowing  year  received  the  title  of  Hrforiographcr  to  King 
James  II.  In  1690  he  refigned  his  profeiforlhip  of 
chemiftry,  and  likewife  his  place  of  keeper  of  the  mu¬ 
feum,  to  which  he  prefented  a  very  large  collection  of 
natural  curiofities  \  which  wrere  thofe  he  had  deferibed 
in  his  hiftories  of  Oxfordlhire  and  StafFordihire  :  the 
former  publiihed  at  Oxford  in  1677,  anc^  reprint¬ 

ed  with  additions  and  corrections  in  1705  ;  and  the  lat¬ 
ter  was  printed  in  the  fame  fize  in  1686.  In  January 
1694-5,  Henry  Howard,  Earl  Marftial,  nominated  him 
Mobray-herald  extraordinary  *,  two  days  after  which  he 
was  conftituted  regifter  of  the  court  of  honour  \  and, 
on  the  30th  of  April  1696,  he  died  of  the  ftone  at  his 
houfe  in  Borden. 

As  Dr  Plot  delighted  in  natural  hiftory,  the  above 
works  w’ere  defigned  as  efiays  towards  a  Natural  Plifto- 
ry  of  England  j  and  be  had  adlually  formed  a  defign  of 
travelling  through  England  and  Wales  for  that  purpofe. 

He  accordingly  drew7  up  a  plan  of  his  fcheme  in  a  letter 
to  the  learned  Biftiop  Fell  *,  which  is  inferted  at  the  er.d 
of  the  fecond  volume  of  Leland’s  Itinerary,  of  the  edi¬ 
tion  of  1744.  Amongft  feveral  MSS.  which  he  left  be¬ 
hind  him  wrere  large  materials  for  the  u  Natural  Hillory 
of  Kent,  Middlefex,  and  the  city  of  London.”  Befides 
the  above  w7orks,  he  publiihed  De  origine  fotitium  tenia - 
jnen  philofophicujn,  8vo,  and  nine  papers  in  the  Philofo- 
pliical  Tranfaclions. 

Plot,  in  dramatic  poetry,  is  fometimes  ufed  for  the 
fable  of  a  tragedy  or  comedy }  but  more  properly  for  the 
knot  or  intrigue,  which  makes  the  embarras  of  any  piece. 

See  Poetry. 

Plot,  in  Surveying,  the  plan  or  draught  of  any  field, 
farm,  or  manor,  furveyed  with  an  inftrument,  and  laid 
dowrn  in  the  proper  figure  and  dimenfions. 

PLOTINUS,  a  Platonic  philofopher  in  the  third 
century.  He  was  born  at  Lycopolis,  a  city  of  Egypt, 
in  204  *,  and  began  very  early  to  fhow7  a  great  fingula- 
rity  both  in  his  tafte  and  manners  :  for,  at  eight  years 
of  age,  when  he  went  to  fchool,  he  ufed  to  run  to  his 
nurfe,  and  uncover  her  breaft  to  fuck  \  and  would  have 
continued  that  pradlice  longer,  if  he  had  not  been  dif- 
couraged  by  her.  At  28  years  of  age  he  had  a  ftrong 
defirc  to  ftudy  philofophy,  on  which  occafion  he  was  re¬ 
commended  to  the  molt  famous  profeiTors  of  Alexan¬ 
dria.  lie  was  not  fatisfied  with  their  le&uresj  but, 

upon 
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upon  hearing  thofe  of  Ammonius,  he  confeffed  that  this 
was  the  man  he  wanted.  He  ftudied  for  xi  years  un¬ 
der  that  excellent  raafter,  and  then  went  to  hear  the 
Perfian  and  Indian  philofophers :  for  in  243,  when  the 
emperor  Gordianus  intended  to  wage  war  againft  the 
Perfian s,  he  followed  the  Roman  army,  but  probably 
repented  of  it  5  for  it  was  with  difficulty  he  could  fave 
his  life  by  flight,  after  the  emperor  had  been  flain.  He 
was  then  39  •,  and  the  year  following  he  went  to  Rome, 
and  read  philofophical  leftures  in  that  city  ;  but  avoid¬ 
ed  following  the  example  of  Erennius  and  Origen,  his 
fellow- pupils,  who,  having  promifed  with  him  not  to 
reveal  fome  hidden  and  excellent  doftrines  they  had  re¬ 
ceived  from  Ammonius,  had  neverthelefs  forfeited  their 
word.  Plotinus  continued  ten  years  in  Rome,  without 
writing  any  thing  $  but,  in  his  50th  year,  Porphyry  be¬ 
came  his  fcholar  ;  who,  being  of  an  exquifitely  fine  ge¬ 
nius,  was  not  fatisfied  with  fuperficial  anfwers,  but  re¬ 
quired  to  have  all  difficulties  thoroughly  explained ;  and 
therefore  Plotinus,  to  treat  things  with  greater  accura¬ 
cy,  was  obliged  to  write  more  books.  He  had  before 
written  21  books,  and  during  the  fix  years  of  Porphy¬ 
ry’s  flay  with  him  he  wrote  24,  and  9  after  Porphyry’s 
leaving  Rome,  in  all  54.  The  Romans  had  a  high  ve¬ 
neration  for  him  5  and  he  palled  for  a  man  of  fuch  judge¬ 
ment  and  virtue,  that  many  perfons  of  both  fexes,  when 
they  found  themfelves  dying,  inlrufted  him,  as  a  kind 
of  guardian  angel,  with  the  care  of  their  eftates  and 
children.  He  was  the  arbiter  of  numberlefs  law-fu:ts  ; 
and  conftantly  behaved  with  fuch  humanity  and  recti¬ 
tude  of  mind,  that  he  did  not  create  himfelf  one  enemy 
during  the  26  years  he  refided  in  Rome.  He,  however, 
did  not  meet  with  the  fame  juftice  from  all  of  his  own 
profeflion  ;  for  Olympias  a  philofopher  of  Alexandria, 
being  envious  of  his  glory,  ufed  his  utmoft  endeavours, 
though  in  vain,  to  ruin  him.  The  emperor  Gallienus, 
and  the  emprefs  Salonina,  had  a  very  high  regard  for 
him  ;  and,  had  it  not  been  for  the  opposition  of  fome 
jealous  courtiers,  they  would  have  had  the  city  of  Cam¬ 
pania  rebuilt,  and  given  to  him  with  the  territory  be¬ 
longing  to  it,  to  eftablifh  a  colony  of  philofophers,  and 
to  have  it  governed  by  the  ideal  laws  of  Plato’s  common¬ 
wealth.  He  laboured  under  various  diforders  during 
the  laft  year  of  his  life,  which  obliged  him  to  leave 
Rome,  when  he  was  carried  to  Campania  to  the  heirs  of 
one  of  his  friends,  who  furniffied  him  with  every  thing 
necelfary  •,  and  he  died  there  in  the  year  270,  at  the  age 
of  66,  and  in  the  nobleft  manner  that  an  heathen  philo¬ 
fopher  could  do,  thefe  being  his  words  as  he  breathed 
his  laft  :  “  I  am  labouring  with  all  my  might  to  return 
the  divine  part  of  me  to  the  Divine  Whole  which  fills 
the  univerfe.” 

We  have  already  remarked  that  the  ideas  of  Plotinus 
were  Angular  and  extraordinary ;  and  we  ffiall  now  (how 
that  they  were  fo.  He  was  affiamed  of  being  lodged  in  a 
body,  for  which  reafon  he  did  not  care  to  tell  the  place 
of  his  birth  or  family.  The  contempt  he  had  for  all 
earthly  things,  was  the  reafon  why  he  would  not  permit 
his  pidlure  to  be  drawn  :  and  when  his  difciple  Amelius 
was  urgent  with  him  upon  this  head,  “  Is  it  not  enough 
(faid  he)  to  drag  after  us,  whitherfoever  we  go,  that 
image  in  which  nature  has  (hut  us  up  ?  Do  you  think 
that  we  ffiould  likewife  tranfmit  to  future  ages  an  image 
of  that  image,  as  a  fight  worthy  of  their  attentien  ?” 
From  the  fame  principle,  he  refufed  to  attend  to  his 
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health  •,  for  he  never  made  ufe  of  prefervatives  or  baths, 
and  did  not  even  eat  the  flefli  of  tame  animals.  He  ate 
but  little,  and  abftained  very  often  from  bread  ;  which, 
joined  to  his  intenfe  meditation,  kept  him  very  much 
from  fleeping.  In  Ihort,  he  thought  the  body  altogether 
below  his  notice $  and  had  fo  little  refpeft  for  it,  that 
he  confidered  it  as  a  prifon,  from  which  it  would  be  his 
fupreme  happinefs  to  be  freed.  When  Amelius,  after 
his  death,  inquired  about  the  ftate  of  his  foul  of  the 
oracle  of  Apollo,  he  was  told,  “  that  it  was  gone  to  the 
affembly  of  the  bleffed,  where  charity,  joy,  and  a  love  of 
the  union  with  God  prevail and  the  reafon  given  for 
it,  as  related  by  Porphyry,  is,  “  that  Plotinus  had  been 
peaceable,  gracious,  and  vigilant  ;  that  he  had  perpetu¬ 
ally  elevated  his  fpotlefs  foul  to  God  *,  that  he  had  loved 
God  with  his  whole  heart  $  that  he  had  difengaged  him¬ 
felf,  to  the  utmoft  of  his  abilities,  from  this  wretched 
life  ;  that,  elevating  himfelf  with  all  the  powers  of  his 
foul,  and  by  the  feveral  gradations  taught  by  Plato,  to¬ 
wards  that  Supreme  Being  which  fills  the  univerfe,  he 
had  been  enlightened  by  him  j  had  enjoyed  the  vifion  of 
him  without  the  help  or  interpofition  of  ideas  j  had,  in 
fliort,  been  often  united  to  him.”  This  is  the  account 
of  Porphyry,  who  tells  us  alfo,  that  he  himfelf  had  once 
been  favoured  with  the  vifion.  To  this  account,  how¬ 
ever,  we  need  fcarcely  add,  that  little  credit  is  due  :  it 
agrees  pretty  much  with  modern  enthufiafin  and  the  re¬ 
veries  of  Behmeriifts.  Plotinus  had  alfo  his  familiar 
fpirit,  as  well  as  Socrates*,  but,  according  to  Porphyry, 
it  was  not  one  of  thofe  called  demons ,  but  of  the  order 
of  thofe  who  are  called  gods  ;  fo  that  he  was  under  the 
protection  of  a  genius  fuperior  to  that  of  other  men. 
The  fuperiority  of  his  genius  puffed  him  up  not  a  little  : 
for  when  Amelius  defiled  him  to  fliare  in  the  facrifices, 
which  he  ufed  to  offer  up  on  folemn  feftivals,  “  It  is 
their  bunnefs  (replied  Plotinus)  to  come  to  me,  not 
mine  to  go  to  them  “  which  lofty  anfwer  (fays  Por¬ 
phyry)  no  one  could  guefs  the  reafon  of,  or  dared  to 
alk.” 

Porphyry  put  the  54  books  of  Plotinus  in  order, 
and  divided  them  into  fix  enneafes.  The  greater  part 
of  them  turn  on  the  moft  high-flown  ideas  in  meta- 
phyfics  *,  and  this  philofopher  feems,  in  certain  points, 
not  to  differ  much  from  Spinoza.  He  wrote  two  books 
to  prove,  that  “  all  being  is  one  and  the  fame  j”  which 
is  the  very  do&rine  of  Spinoza.  He  inquires,  in  ano¬ 
ther  book,  “  Whether  there  are  many  fouls,  or  only 
one  ?”  His  manner  of  compofing  partook  of  the  Angu¬ 
larity  of  his  nature  :  he  never  read  over  his  compofitions 
after  he  had  written  them  5  he  wrote  a  bad  hand,  and 
was  not  exaft  in  his  orthography  :  he  flood  in  need, 
therefore,  of  a  faithful  friend  to  revife  and  correct  his 
writings  *.  and  he  chofe  Porphyry  for  this  purpofe  be¬ 
fore  Amelius,  who  had,  however,  been  his  difciple  24 
years,  and  wras  very  much  efteemed  by  him.  Some  have 
accufed  Plotinus  of  plagiarifm,  wfith  regard  to  Nume- 
nius  5  a  flander  which  Amelius  refuted.  Longinus  was 
once  much  prejudiced  againft  our  great  philofopher, 
and  wrote  againft  his  Treatife  of  Ideas,  and  againft 
Porphyry’s  anfwer  in  defence  of  that  treatife.  He  af¬ 
terwards  conceived  a  high  efteem  for  him  *,  fought  in- 
duftrioufly  for  all  his  books ;  and,  in  order  to  have  them 
very  correft,  defired  Porphyry  to  lend  him  his  copy ; 
but  at  the  fame  time  wrote  to  him  in  the  following 
manner  :  “  I  alwrays  obferved  to  you,  when  we  were  to- 
.4  O  2  gether, 
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Plotinus  gether,  when  we  were  at  a  diftance  from  one  another, 
Pluche  as  well  as  when  you  lived  at  Tyre,  that  I  did  not  com- 
UC  e‘  ,  prehend  many  of  the  fubjeCts  treated  of  by  Plotinus  ; 
but  that  I  was  extremely  fond  of  his  manner  of  writing, 
the  variety  of  his  knowledge,  and  the  order  and  difpo- 
fition  of  his  quellions,  which  are  altogether  philofoplii- 
cal.”  “  This  Angle  paffage  (fays  Bayle)  {hows  the 
exalted  genius,  the  exquifite  difcernment,  and  judicious 
penetration  of  Longinus.  It  cannot  be  denied,  that 
moil  fubje&s  which  this  philofopher  examines  are  in- 
comprehenfible  ;  neverthelefs,  we  difcover  in  his  w’orks 
a  very  elevated,  fruitful,  and  capacious  genius,  and  a 
clofe  way  of  reafoning.  Had  Longinus  been  an  injudi¬ 
cious  critic,  had  he  not  poffeffed  an  exalted  and  beauti¬ 
ful  genius,  he  would  not  have  been  fo  fenfible  of  Ploti¬ 
nus’s  obfcurity  :  for  no  perfons  complain  lefs  of  the  ob- 
fcurity  of  a  book, .  than  thofe  whofe  thoughts  are  con- 
fufed  and  underftanding  is  {hallow’.”  Marlilius  Ficinus, 
at  the  requeft  of  Cofmo  de  Medicis,  made  a  Latin  ver- 
lion  of  the  works  of  Plotinus,  with  a  fummary  and  ana- 
lylis  of  each  book  ;  which  was  printed  at  Bafil,  firft  by 
itfelf,  in  1 559,  and  afterwards  w’ith  the  Greek  in  1580, 
folio.  His  life  was  written  by  Porphyry,  the  moft  il- 
luftrious  of  his  difciples. 

PLOT  US,  or  Darter,  a  genus  of  birds  belonging 
to  the  order  Anseres.  See  Ornithology  Index. 

PLOUGH,  in  Agriculture ,  a  machine  for  turning  up 
the  foil  by  the  adlion  of  cattle,  contrived  to  fave  the 
time,  labour,  and  expence,  which,  without  this  inftru- 
ment,  mull  have  been  employed  in  digging  the  ground, 
and  fitting  it  for  receiving  all  forts  of  feed.  See  Agri¬ 
culture. 

PLOUGHMAN,  the  perfon  who  guides  the  plough 
in  the  operation  of  tilling. 

PLOUGHING,  in  Agriculture ,  the  turning  up  the 
earth  with  a  plough.  See  Agriculture,  pajjitn. 

PLOVER,  the  Engli(h  name  of  feveral  fpecies  of 
Charadrius,  Ornithology  Index. 

PLOWDEN,  Edmund,  ferjeant  at  law,  defcended 
from  an  ancient  family  in  Shropshire,  wras  born  in  1517, 
and  was  firft  a  ftudent  of  the  univeriity  of  Cambridge, 
W’here  he  fpent  three  years  in  the  ftudy  of  philofophy 
and  medicine.  He  then  removed  to  Oxford,  where, 
having  continued  his  former  ftudies  about  four  years 
more,  in  1552  he  was  admitted  to  the  pradtice  of  phyfic 
and  furgery  :■  but  probably  finding  the  pradtice  of  the 
art  of  healing  lefs  agreeable  than  the  ftudy,  he  entered 
himfelf  of  the  Middle  Temple,  and  began  to  read  law. 
Wood  fays,  that  in  1 557  he  was  fummer  reader  to  that 
fociety,  and  Lent-reader  three  years  after,  being  then 
fergeant  and  oracle  of  the  law.  He  died  in  the  year 
1584,  aged  67  ;  and  was  buried  in  the  Temple  church. 
He  w’rote,  1 .  Commentaries  or  Reports  of  divers  Cafes, 
&c.  in  the  reigns  of  King  Edward  VI.  Queen  Mary, 
and  Queen  Elizabeth  j  London,  1571,  78,  99,  1613, 
&c.  Written  in  the  old  Norman  language.  2.  Que¬ 
ries,  or  a  Moot-book  of  cafes,  &c.  tranflated,  metho¬ 
dized,  and  enlarged,  by  H.  B.  of  Lincoln ’s-Inn.  Lon¬ 
don,  1662,  8vo. 

PLUCHE,  Antony,  a  celebrated  French  writer, 
was  born  at  Rheims  in  1 688,  and  having  diftinguiflied 
bimfclf  by  his  engaging  manners  and  proficiency  in  the 
belles-lettres,  was  appointed  profeffor  of  humanity  in  the 
univerfity  of  that  city.  Two  years  after  he  obtained 
the  chair  of  rhetoric,  and  was  admitted  into  holy  orders. 


The  bifliop  of  Laon  (Clermont)  informed  of  his  talents,  Pluche. 
conferred  upon  him  the  direftion  of  the  college  of  his v— -v~~ 
epifcopal  city.  By  his  induftry  and  fuperior  knowledge, 
a  proper  order  and  fubordination  foon  took  place  in  it  j 
but  fome  peculiar  opinions  refpecring  the  affairs  of  the 
time  difturbed  his  tranquillity,  and  obliged  him  to  quit 
his  office.  The  intendant  of  Piouen,  at  the  requeft  of 
the  celebrated  Rollin,  entrufted  him  with  the  education 
of  his  fon.  Abbe  Pluche  having  filled  that  place  with 
fuccefs  and  great  honour  to  himfelf,  left  Rouen  and 
went  to  Paris,  where,  by  the  patronage  of  fome  literary 
friends  and  his  own  excellent  writings,  he  acquired  a 
very  diftinguiflied  reputation  for  learning.  He  publifli- 
ed,  1.  Le  Speciacle  de  la  Nature  (Nature  Difplayed),  in 
9  vols  in  1 2mo.  This  work,  which  is  equally  inftruc- 
tive  and  entertaining,  is  written  with  perfpicuity  and 
elegance  5  but  the  form  of  dialogue  which  is  adopted 
has  rendered  it  rather  prolix.  The  fpeakers,  who  are 
the  Prior,  the  Count,  and  Countefs,  are  not  diftinguifli¬ 
ed  by  any  ftriking  feature  ;  but  they  have  all  the  com¬ 
mon  chara&er,  which  is  tolerably  plealing,  not  except¬ 
ing  even  that  of  the  little  chevalier  de  Breuil,  who  is, 
however,  a  mere  fcholar.  This  is  the  opinion  which 
Abbe  Desfontaines  has  formed  of  this  work.  Though 
the  author  has  given  the  converfations  a  pretty  inge¬ 
nious  turn,  and  even  fome  vivacity,  yet  now  and  then 
they  affume  the  tone  of  the  college.  2.  Hi/loire  du 
del,  or  Hiftory  of  the  Heavens,  in  2  vols  in  1 2mo.  In 
this  performance  we  find  two  parts  almoft  independent 
of  one  another.  The  firft  contains  fome  learned  inqui¬ 
ries  into  the  origin  of  the  poetic  heavens.  It  is  nearly 
a  complete  mythology,  founded  upon  ideas  which  are 
new  and  ingenious.  The  fecond  is  the  hiftory  of  the 
opinions  given  by  philofophers  refpe&ing  the  formation 
of  the  world.  The  author  fliow’S  the  inutility,  the  incon- 
ftancy,  and  uncertainty,  of  the  moft  efteemed  fyftems  t 
and  concludes  with  pointing  out  the  excellence  and  fub- 
lime  (implicity  of  the  Mofaic  account.  Befides  a  noble 
and  well-turned  expreflion,  we  find  in  it  an  erudition 
which  does  not  fatigue  the  mind.  As  to  the  foundation 
of  the  fyftem  explained  in  the  firft  part,  though  it  ap¬ 
pears  extremely  plaufible,  we  will  not  take  upon  us  to 
fay  how  far  it  is  true  :  Voltaire  called  it  Fable  du  del, 
or  a  Fable  of  the  Heavens.  3.  De  Linguarum  artijicio ; 
a  W’ork  which  he  tranflated  w’ith  this  title,  La  Mecanique 
des  Langues ,  in  1 2mo.  In  this  treatife  he  propofes  a 
fliort  and  eafy  method  of  learning  languages,  which  is 
by  the  ufe  of  tranflations  inftead  of  themes  or  exercifes  j 
his  reflections  on  that  fubjeCt  are  judicious  and  well  ex- 
preffed.  4.  Harmony  of  the  Pfalms  and  the  Gofpel,  or 
a  Tranflation  of  the  Pfalms  and  Hymns  of  the  Church, 
with  Notes  relative  to  the  Vulgate,  the  Septuagint,  and 
Hebrew  Text,  printed  at  Paris  in  1764,  in  i2mo.  In 
1749,  Abbe  Pluche  retired  to  Varenne  St  Maure, 
where  he  gave  himfelf  up  entirely  to  devotion  and  ftudy. 

Having  become  fo  deaf  that  he  could  not  hear  without 
the  help  of  a  trumpet,  the  capital  afforded  him  little  en¬ 
tertainment.  It  was  in  this  retreat  that  he  died  of  an. 
apoplexy  on  the  20th  of  November  1761,  at  the  age  of 
73  years.  He  poffeffed  thofe  qualities  which  form  the 
fcholar,  the  honeft  man,  and  the  Chriftian  :  temperate 
in  his  meals,  true  to  his  word,  an  affectionate  parent,  a 
fenfible  friend,  and  a  humane  philofopher  j  he  gave  lef- 
fons  of  virtue  in  his  life  as  wTell  as  his  writings.  His 
fubmiflion  to  all  the  dogmas  of  religion  was  very  great. 

Some 
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PJuche  Some  Deids  having  been  furprifed  that,  in  matters  of 
Plumbery  think  and  fpeak  like  the  vulgar,  his  an- 

L— y— ^vver  was,  u  I  glory  in  doing  fo  :  It  is  infinitely  more 
rational  to  believe  the  word  of  God,  than  to  follow  the 
glimmering  lights  of  a  reafon  which  is  limited  and  fub- 
jecl  to  error.” 

PLUG,  certain  pieces  of  timber,  formed  like  the 
frudum  of  a  cone,  and  ufed  to  dop  the  haufe- holes  and 
the  breaches  made  in  the  body  of  a  Ihip  by  cannon¬ 
balls  ;  the  former  of  which  are  called  haufe  -plugs ,  and 
the  latter  jhot-plugs ,  which  are  formed  of  various  fizes 
in  proportion  to  the  holes  made  by  the  different  fizes  of 
fhot,  which  may  penetrate  the  {hip’s  fides  or  bottom  in 
battle  ;  accordingly  they  are  always  ready  for  this  pur- 
pofe. 


PLUKENET,  Leonard,  a  phyfician  who  flourifh- 
ed  in  the  reign  of  King  Charles  II.  was  one  of  the  mod 
excellent  and  laborious  botanids  of  that  or  any  other 
age.  He  was  author  of  the  Phjtographia  P/uhenetiana , 
the  Almagejlicam  Britannicum ,  and  other  works  of  the 
like  kind,  on  which  he  fpent  the  greated  part  of  his 
life  and  fortune.  His  Phytography  is  mentioned  with 
the  highed  encomiums  in  the  Philofophical  Tranfadlions 
for  February  1696-7.  His  Opera  Botanica ,  with  cuts, 
were  printed  at  London  in  6  vols  folio,  in  1  720. 

PLUM-tree.  See  Prunus,  Botany  Index. 

PLUMAGE,  the  feathers  which  ferve  birds  for  a 
covering.  See  Ornithology. 

PLUMB-line,  among  artificers,  denotes  a  perpendi¬ 
cular  to  the  horizon )  fo  called,  as  being  commonly 
ere&ed  by  means  of  a  plummet. 

PLUMBAGO,  Lead- wort  \  a  genus  of  plants  be¬ 
longing  to  the  pentandria  clafs.  See  Botany  Index. 

Plumbago,  or  B/ack-LEAD.  See  Graphite,  Mi¬ 
neralogy  Index. 


PLUMBERY,  the  art  of  cading  and  working  lead, 
and  ufing  it  in  building. 

As  this  metal  melts  foon  and  with  little  heat,  it  is  eafy 
to  cad  it  into  figures  of  any  kind,  by  running  it  into 
moulds  of  brafs,  clay,  plader,  &.C.  But  the  chief  article 
in  plumbery  is  fheets  and  pipes  of  lead  ;  and  as  thefe 
make  the  balls  of  the  plumber’s  work,  we  diall  here 
give  the  procefs  of  making  them. 

In  cading  Jheet-lead,  a  table  or  mould  is  made  ufe  of, 
which  confids  of  large  pieces  of  wood  well  jointed,  and 
bound  with  bars  of  iron  at  the  ends  5  on  the  Tides  of 

which  runs  a  frame  confiding  of  a  ledge  or  border  of 

wood,  three  inches  thick  and  four  inches  high  from  the 
mould,  called  the  farps  :  The  ordinary  width  of  the 
mould,  within  thefe  diarps,  is  from  four  to  five  feet  5 

and  its  length  is  16,  17,  or  18  feet.  This  diould  be 

fomething  longer  than  the  dieets  are  intended  to  be,  in 
order  that  the  end  where  the  metal  runs  off  from  the 
mould  may  be  cut  off,  becaufe  it  is  commonly  thin  or 
uneven,  or  ragged  at  the  end.  It  mud  dand  very  even 
or  level  in  breadth,  and  fomething  falling  from  the  end 
m  which  the  metal  is  poured  in,  viz.  about  an  inch  or 
an  inch  and  a  half  in  the  length  of  16  or  17  feet  or 
more,  according  to  the  thicknefs  of  the  fheets  wanted  j 
for  the  thinner  the  (heet,  the  more  declivity  the  mould 
fliould  have.  At  the  upper  end  of  the  mould  dands 
the  pan,  which  is  a  concave  triangular  prifm,  compofed 
of  two  planks  nailed  together  at  right  angles,  and  two 
triangular  pieces  fitted  in  between  them  at  the  ends. 
The  length  of  this  pan  is  the  whole  breadth  of  the 


mould  in  which  the  fheets  are  cad  ;  it  dands  with  its  Plumbtrys 
bottom,  which  is  a  fharp  edge,  on  a  form  at  the  end  Gf 
the  mould,  leaning  with  one  fide  againd  it  5  and  on  the 
oppofite  fide  is  a  handle  to  lift  it  up  by,  to  pour  out 
the  melted  lead  5  and  on  that  fide  of  the  pan  next  the 
mould  are  two  iron  hooks  to  take  hold  of  the  mould, 
and  prevent  the  pan  from  flipping  while  the  melted  lead 
is  pouring  out  of  it  into  the  mould.  This  pan  is  lined 
on  the  infide  with  moidened  fand,  to  prevent  it  from  be¬ 
ing  fired  by  the  hot  metal.  The  mould  is  alfo  fpread 
over,  about  two  inches  thick,  with  fand  fifted  and  moid¬ 
ened,  which  is  rendered  perfectly  level  by  moving  over 
it  a  piece  of  wood  called  a  Jlrike ,  and  fmoothing  it  over 
with  a  fmoothing  plane,  which  is  a  plate  of  polidied' 
brafs,  about  one- fourth  of  an  inch  thick  and  nine  inches 
fquare,  turned  up  on  all  the  four  edges,  and  with  a 
handle  fitted  on  to  the  upper  or  concave  fide.  The  fand 
being  thus  fmoothed,  it  is  fit  for  cading  dieets  of  lead  , 
but  if  they  would  cad  a  cidern,  they  meafure  out  the 
bignefs  of  the  four  fides  5  and  having  taken  the  dim6n- 
fions  of  the  front  or  fore-part,  make  mouldings  by  pref-  ' 
fing  long  dips  of  wood,  which  contain  the  fame  mould¬ 
ings,  into  the  level  fand  *,  and  form  the  figures  of  birds, 
beads,  &c.  by  preding  in  the  fame  manner  leaden 
figures  upon  it,  and  then  taking  them  off,  and  at  the^ 
fame  time  fmoothing  the  furface  where  any  of  the  fand 
is  raifed  up  by  making  thefe  impredions  upon  it.  The 
red  of  the  operation  is  the  fame  in  cading  either  ciderns 
or  plain  dieets  of  lead.  But  before  we  proceed  to  men¬ 
tion  the  manner  in  which  that  is  performed,  it  will  be‘ 
neceffary  to  give  a  more  particular  defcription  of  the 
Jlrike.  The  drike,  then,  is  a  piece  of  board  about  five 
inches  broad,  and  fomething  longer  than  the  breadth  of 
the  mould  on  the  infide ;  and  at  each  end  is  cut  a  notch 
about  two  inches  deep,  fo  that  when  it  is  ufed  it  rides 
upon  the  diarps  with  thofe  notches.  Before  they  be¬ 
gin  to  cad,  the  drike  is  made  ready  by  tacking  on  two 
pieces  of  an  old  hat  on  the  notches,  or  by  dipping  a 
cafe  of  leather  over  each  end,  in  order  to  raife  the  un¬ 
der  fide  about  one-eighth  of  an  inch  or  fomething  more 
above  the  fand,  according  as  they  would  have  the  dieet 
to  be  in  thicknefs  \  then  they  tallow  the  under  edge  of 
the  drike,  and  lay  it  acrofs  the  mould.  The  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  which, 
when  there  is  a  diffident  quantity  for  the  prefent  pur- 
pofe,  the  fcum  of  the  metal  is  fwept  off  with  a  piece  of 
board  to  the  edge  of  the  pan,  letting  it  fettle  011  the 
fand,  which  is  by  this  means  prevented  from  falling  in¬ 
to  the  mould  at  the  pouring  out  of  the  metal.  When 
the  lead  is  cool  enough,  which  mud  be  regulated  ac¬ 
cording  to  the  thicknefs  of  the  dieets  wanted,  and  is 
known  by  its  beginning  to  dand  with  a  fhell  or  wall  on 
the  fand  round  the  pan,  two  men  take  the  pan  by  the 
handle,  or  elfe  one  of  them  lifts  it  by  the  bar  and  chain 
fixed  to  a  beam  in  the  ceiling,  and  pour  it  into  the 
mould,  while  another  man  dands  ready  with  the  drike, 
and,  as  foon  as  they  have  done  pouring  in  the  metal, 
puts  on  the  mould,  fvveeps  the  lead  forward,  and  draws 
the  overplus  into  a  trough  prepared  to  receive  it.  The 
dieets  being  thus  cad,  nothing  remains  but  to  roll  them  - 
up  or  cut  them  into  any  meafure  wanted  :  but  if  it  be 
a  cidern,  it  is  bent  into  four  fides,  fo  that  the  two  ends 
may  join  the  back,  wdiere  they  are  foldered  together  5 
after  which  the  bottom  is  foldered  up. 

The  method  of  cajling  pipes  without  foldering. — To  • 

maks* 
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Plumbery  make  thefe  pipes  they  have  a  kind  of  little  mill,  with 
ft.  arms  or  levers  to  turn  it  withal.  The  moulds  are  of 
P  umier^  brafs>  an(j  confrH  Qf  two  pieces,  which  open  and  ffiut  by 
means  of  hooks  and  hinges,  their  inward  caliber  or  di¬ 
ameter  being  according  to  the  fize  of  the  pipe,  ufually 
two  feet  and  a  half.  In  the  middle  is  placed  a  core  or 
round  piece  of  brafs  or  iron,  fomewhat  longer  than  the 
mould,  and  of  the  thicknefs  of  the  inward  diameter  of 
the  pipe.  This  core  is  palled  through  two  copper 
r undies,  one  at  each  end  of  the  mould,  which  they 
ferve  to  clofe ;  and  to  thefe  is  joined  a  little  copper  tube 
about  two  inches  long,  and  of  the  thicknefs  the  leaden 
pipe  is  intended  to  be  of.  By  means  of  thefe  tubes,  the 
core  is  retained  in  the  middle  of  the  cavity  of  the  mould. 
The  core  being  in  the  mould,  with  the  rundies  at  its 
two  ends,  and  the  lead  melted  in  the  furnace,  they  take 
it  up  in  a  ladle,  and  pour  it  into  the  mould  by  a  little 
aperture  at  one  end,  made  in  the  form  of  a  funnel. 
When  the  mould  is  full,,  they  pafs  a  hook  into  the  end 
of  the  core,  and,  turnings  the  mill,  draw  it  out  \  and  then 
opening  the  mould,  take  out  the  pipe.  If  they  defire 
to  have  the  pipe  lengthened,  they  put  one  end  of  it  in 
the  lower  end  of  the  mould,  and  pafs  the  end  of  the 
core  into  it  \  then  {hut  the  mould  again,  and  apply  its 
run  die  and  tube  as  before,  the  pipe  juft  call  ferving  for 
a  run  die,  &c.  at  the  other  end,  Things  being  thus  re¬ 
placed,  they  pour  in  freih  metal,  and  repeat  the  opera¬ 
tion  till  they  have  got  a  pipe  of  the  length  required. 

For  making  pipes  of  fheet-lead,  the  plumbers  have 
wooden  cylinders,  of  the  length  and  thicknefs  required  *, 
and  on  thefe  they  form  their  pipes  by  wrapping  the 
fheet  around  them,  and  foldering  up  the  edges  all  along 
them. 

The  lead  which  lines  the  Chinefe  tea-boxes  is  reduced 
to  a  thinnefs  which  we  are  informed  European  plumbers 
cannot  imitate.  The  following  account  of  the  procefs 
by  which  the  plates  are  formed  was  communicated  to 
a  writer  in  the  Gentleman’s  Magazine  by  an  intelligent 
officer  of  an  Eaft  Indiaman.  The  carter  fits  by  a  pot  con¬ 
taining  the  melted  metal  }  and  has  two  large  rtones,  the 
under  one  fixed,  the  upper  moveable,  diie&ly  before 
him.  He  raifes  the  upper  ftone  by  preffing  his  foot 
upon  the  fide  of  it,  and  with  an  iron  ladle  pours  in  the 
opening  a  proper  quantity  of  the  fluid  metal.  He  then 
immediately  lets  fall  the  upper  ftone,  and  by  that  means 
forms  the  lead  into  a  thin  irregular  plate,  which  is  after¬ 
wards  cut  into  a  proper  fliape.  The  furfaces  of  the 
rtones,  where  they  touch  each  other,  are  exactly  ground 
together. 

"PLUMBUM,  Lead.  See  Lead,  Chemistry  In¬ 
dex. 

PLUMBUM  Cor  mum,  or  muriate  of  lead,  a  combina¬ 
tion  of  lead  with  muriatic  acid.  See  Lead,  Chemistry 
Index. 

PLUME,  or  Plumula,  in  Botany ,  the  bud  or  germ. 
See  Gemma. 

PL1JMIER,  Charles,  a  learned  Minim,  born  at 
Marfeilles,  snd  one  of  the  moft  able  botanifts  of  the 
17  th  century.  He  was  inftru£led  by  the  famous  Maig- 
nan,  who  taught  him  mathematics,  turnery,  the  art  of 
making  fpectacles,  burning- glafles,  microfcopes,  and 
other  -works.  He  at  length  went  to  Rome  to  perfect 
himfelf  in  his  rtudies,  and  there  applied  himfelf  entirely 
to  botany  under  a  fkilful  Italian.  At  his  return  to 


Provence,  he  fettled  in  the  convent  at  Borne?,  a  marl-  Plumler 
time  place  near  Hieres,  where  he  had  the  conveniency  ,  11  . 
of  making  difcoverics  in  the  fields  with  refpefl  to  fim-  ,  Fmrallty* 
pies.  He  was  feme  time  after  fent  by  the  French  king 
to  America,  to  bring  from  thence  fuch  plants  as  might 
be  of  fervice  in  medicine.  He  made  three  different 
voyages  to  the  Antilles,  and  vifiled  the  ifland  of  St 
Domingo.  The  king  honoured  him  with  a  penfion ; 
and  he  at  laft  fettled  at  Paris.  However,  at  the 
defire  of  M.  Fagon,  he  prepared  to  go  a  fourth  time  to 
America,  to  examine  the  tree  which  produces  the  Je- 
fuits  bark  }  but  died  at  the  port  of  Santa  Maria,  near 
Cadiz,  in  1706.  He  wrote  feveral  excellent  works*  the 
principal  of  which  are.  1.  A  volume  of  the  Plants  in  the 
American  Bland s.  2.  A  Treatife  on  the  American 
Fern.  3.  The  Ai  t  of  Turnery  \  a  curious  wrork  embel- 
lifhed  with  plates. 

PLUMMET,  PluMB-Ru/c ,  or  Plumb-line ,  an  in- 
ftrument  ufed  by  carpenters,  mafons,  &c.  in  order  to 
judge  whether  walls,  &c.  be  upright  planes,  horizontal, 
or  the  like.  It  is  thus  called  from  a  piece  of  lead, 
faftened  to  the  end  of  a  cord,  which  ufually  conftitutes 
this  inftrument.  Sometimes  the  firing  defeends  along  a 
wooden  ruler,  &c.  raifed  perpendicularly  on  another 
in  which  cafe  it  becomes  a  level. 

PLUMMING,  among  miners,  is  the  method  of  ufing 
a  mine-dial,  in  order  to  know  the  exa£t  place  of  the 
work  where  to  fink  down  an  air-fhaft,  or  to  bring  an 
adit  to  the  work,  or  to  know  which  way  the  load  in¬ 
clines  when  any  flexure  happens  in  it. 

It  is  performed  in  this  manner  :  A  fkilful  perfon  with 
an  affirtant,  and  with  pen,  ink,  and  paper,  and  a  long 
line,  and  a  mine-dial,  after  his  guefs  of  the  place  above 
ground,  defeends  into  the  adit  or  work,  and  there 
faftens  one  end  of  the  line  to  fome  fixed  thing  in  it  5 
then  the  incited  needle  is  let  to  reft,  and  the  exa£t  point 
wrhere  it  reds  is  marked  with  a  pen  :  he  then  goes  on 
farther  in,  the  line  ftill  faftened,  and  at  the  next  flexure 
of  the  adit  he  makes  a  mark  on  the  line  by  a  knot  or 
otherwife  :  and  then  letting  down  the  dial  again,  he 
there  likewife  notes  down  that  point  at  which  the  needle 
ftands  in  this  fecond  pofition.  In  this  manner  he  pro¬ 
ceeds,  from  turning  to  turning,  marking  down  the 
points,  and  marking  the  line,  till  he  comes  to  the  in¬ 
tended  place  :  this  done,  he  afeends  and  begins  to  work 
on  the  furface  of  the  earth  what  he  did  in  the  adit, 
bringing. the  firft  knot  in  the  line  to  fuch  a  place  where 
the  mark  of  the  place  of  the  needle  will  again  anfwer 
its  pointing,  and  continues  this  till  he  come  to  the  de- 
fired  place  above  ground,  which  is  certain  to  be  perpen¬ 
dicular  over  the  part  of  the  mine  into  which  the  air-fhaft 
is  to  be  funk. 

PLUMOSE,  fomething  formed  in  the  manner  of  a 
feather,  with  a  ftem  and  fibres  ilfuing  from  it  on  each 
fide  \  fuch  are  the  antennae  of  certain  moths,  butter¬ 
flies,  &c. 

PLURAL,  in  Grammar ,  an  epithet  applied  to  that 
number  of  nouns  and  verbs  which  is  ufed  when  we  fpeak 
of  more  than  one  thing.  See  Grammar. 

PLURALITY,  a  diferete  quality,  confifting  of  two 
or  a  greater  number  of  the  fame  kind  :  thus  we  fay,  a 
plurality  of  gods,  &c.  See  the  article  Astronomy, 

N°  157.  for  the  arguments  both  for  and  againft  a  plu¬ 
rality  of  worlds. 

Plurality 
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p»r,.;  ilv.  Plurality  of  Benefices ,  or  Livings,  is  where  the 
— •~Y — ~l  fame  clerk  is  poffeffed  of  two  or  more  fpiritual  prefer¬ 
ments  with  cure  of  fouls.  See  Benefice. 

The  fmallnefs  of  fome  benefices  firfl  gave  rife  to  plu¬ 
ralities  ;  for  an  eeclefiaflic,  unable  to  fubfift  on  a  fingle 
one,  was  allowed  to  hold  two  ;  and  at  length  the  num¬ 
ber  increafed  without  bounds.  A  remedy  was  attempt¬ 
ed  for  this  abufe  at  the  council  of  Lateran  under  A'lexr 
ander  III.  and  Innocent  III.  in  the  year  1215,  when 
the  holding  more  than  one  benefice  was  forbid  by  a  ca¬ 
non  under  the  penalty  of  deprivation  ;  but  the  fame 
canon  granting  the  pope  a  power  to  difpenfe  with  it  in 
favour  of  perfons  of  diflinguifhed  merit,  the  prohibition 
became  almoft  ufelefs.  They  were  alfo  reifrained  by 
flatute  21  Hen.  VIII.  cap.  13.  which  enadts,  that  if  any 
perfon  having  one  benefice  with  cure  of  fouls,  of  the 
yearly  value  of  81.  or  above  (in  the  king’s  books),  ac¬ 
cept  any  other  with  cure  of  fouls,  the  firfl  fhall  be  ad¬ 
judged  in  law  to  be  void,  &c.  though  the  fame  flatute 
provides  for  difpenfation  in  certain  cafes. 

In  England,  in  order  to  procure  a  difpenfation,  the 
prefentee  mufl  obtain  of  the  bilhop,  in  whofe  diocefe 
the  livings  are,  two  certificates  of  the  values  in  the  king’s 
books,  and  the  reputed  values  and  diftaace  ;  one  for  the 
archbifhop,  and  the  other  for  the  lord-chancellor.  And 
if  the  livings  lie  in  two  diocefes,  then  two  certificates 
of  the  fame  kind  are  to  be  obtained  from  each  bifliop. 
He  muft  alfo  {how  the  archbifhop  his  prefentation  to 
the  fecond  living ;  and  bring  with  him  two  teflimonials 
from  the  neighbouring  clergy  concerning  his  behaviour 
and  converfation,  one  for  the  archbifhop  and  the  other 
for  the  lord-chancellor  ;  and  he  muft  alfo  fhow  the  arch¬ 
bifhop  his  letters  of  orders,  and  a  certificate  of  his  ha¬ 
ving  taken  the  degree  of  mailer  of  arts  at  the  lead,  in  one 
of  the  univerfities  of  this  realm,  under  the  hand  of  the 
regifler.  And  if  he  be  not  do£lor  or  bachelor  of  divi¬ 
nity,  nor  do&or  nor  bachelor  of  law,  he  is  to  procure  a 
qualification  of  a  chaplain,  which  is  to  be  duly  regiftered 
in  the  faculty  office,  in  order  to  be  tendered  to  the 
archbifhop,  according  to  the  flatute.  And  if  he  hath 
taken  any  of  the  aforefaid  degrees,  which  the  flatute 
allows  as  qualifications,  he  is  to  procure  a  certificate 
thereof  as  already  mentioned,  and  to  fhow  the  fame  to 
the  archbifhop  ;  after  which  his  difpenfation  is  made 
out  at  the  faculty  office,  where  he  gives  fecurity  accord¬ 
ing  to  the  direttion  of  the  canon.  He  mufl  then  repair 
to  the  lord- chancellor  for  confirmation  under  the  broad 
feal  ;  and  he  mufl  apply  to  the  bifliop  of  the  diocefe 
where  the  living  lies  for  his  admiflion  and  inflitution. 
By  the  feveral  flamp  a£ts,  for  every  fkin,  or  paper,  or 
parchment,  &c.  on  which  any  difpenfation  to  hold  two 
ecclefiaflical  dignities  or  benefices,  or  a  dignity  and  a 
benefice,  fhall  be  engroffed  or  written,  there  fhall  be  paid 
a  treble  40s.  flamp  duty. 

We  have  alfo  a  regulation  in  regard  to  pluralities  ; 
but  it  is  often  difpenfed  with  :  for,  by  the  faculty  of 
difpenfation,  a  pluralifl  is  required,  in  that  benefice  from 
which  he  fhall  happen  to  be  mofl  abfent,  to  preach  13 
fermons  every  year,  and  to  exercife  hofpitality  for  two 
months"  yearly. 

In  Germany  the  pope  grants  difpenfation  for  poffefling 
a  plurality  of  benefices,  on  pretence  that  the  ecclefiaflical 
princes  there  need  large  revenues  to  bear  up  againfl  the 
Proteflant  princes. 


PLUS,  in  Algebra ,  a  charafter  marked  thus  -f,  ufed  Pl« 
for  the  fign  of  addition.  See  Algebra.  p.  Jj  . 

PLUSH,  in  commerce,  &c.  a  kind  of  fluff,  having  ,  ^ 

a  fort  of  velvet  knap  or  {hag  on  one  fide,  compofed  re¬ 
gularly  of  a  iv oof  of  a  fingle  woollen  thread  and  a 
double  warp  ;  the  one  wool,  of  two  threads  twilled  ; 
the  other  goats  or  camels  hair  ;  though  there  are  fome 
plufhes  entirely  of  woriled,  and  others  compofed  wholly 
of  hair. 

PLUTARCH,  a  great  philofopher  and  hiflorian  of 
antiquity,  who  lived  from  the  reign  of  Claudius  to  that 
of  Hadrian,  was  born  at  Chseronea,  a  fmall  city  of  Eceo- 
tia  in  Greece.  Plutarch’s  family  was  ancient  in  Chaero- 
nea  :  his  grandfather  Lamprias  was  eminent  for  his  learn¬ 
ing  and  a  philofopher  ;  and  is  often  mentioned  by  Plu¬ 
tarch  in  his  writings,  as  is  alfo  his  father.  Plutarch 
was  initiated  early  in  ltudy,  to  which  he  was  naturally 
inclined  ;  and  was  placed  under  the  care  of  Ammonius, 
an  Egyptian,  who,  having  taught  philofophy  with  great 
reputation  at  Alexandria,  from  thence  travelled  into 
Greece,  and  fettled  at  Athens.  Under  this  maflcr  he 
made  great  advances  in  knowledge;  and  like  a  thorough 
philofopher,  more  apt  to  regard  things  than  words,  he 
purfued  this  knowledge  to  the  negledl  of  languages. 

The  Roman  language  at  that  time  was  not  only  the 
language  of  Rome,  but  of  Greece  alfo  :  and  much  more 
ufed  there  than  the  French  is  now  in  England.  Yet 
he  was  fo  far  from  regarding  it  then,  that,  as  we  learn 
from  himfclf,  he  became  not  converfant  in  it  till  the 
declenfion  of  his  life  :  and,  though  he  is  fuppofed  to 
have  refided  in  Rome  near  40  years  at  different  times, 

^•et  he  never  feems  to  have  acquired  a  competent  fkill 
in  it.  But  this  was  not  the  worfl :  he  did  not  culti¬ 
vate  his  mother- tongue  with  any  great  exaflnefs ;  and 
hence  that  harlhnels,  inequality  and  obfcurUy  in  his 
flyle,  which  has  fo  frequently  and  fo  juflly  been  com¬ 
plained  of. 

After  he  was  principled  and  grounded  by  Ammonius, 
having  an  infatiable  thirll  for  knowledge,  he  re ;oived  to 
travel.  Egypt  was  at  that  time,  as  formerly  it  had 
been,  famous  for  learning  ;  and  probably  the  nmleiicuf- 
nefs  of  their  do£lrine  might  tempt  him,  as  it  had  tempt¬ 
ed  Pythagoras  and  others,  to  go  and  convcrfe  with  the 
prieflhood  of  that  country.  This  appears  to  have  been 
particularly  his  bufinefs,  by  his  treat ife  Of  Ifs  and  OJi~ 
ris :  in  which  he  {hows  himfelf  veiled  in  the  ancient 
theology  and  philofophy  of  the  wife  men.  Fiom  E- 
gypt  he  returned  into  Greece;  and  vifillng  in  his  way 
all  the  academies  and  fchools  of  the  philofophers,  ga¬ 
thered  from  them  many  of  thofe  obfervations  with  which 
he  has  abundantly  enriched  pofterity.  He  does  not 
feem  to  have  been  attached  to  any  particular  fe£l,  but 
culled  from  each  of  them  whatever  he  thought  excel¬ 
lent  and  worthy  to  be  regarded.  He  could  not  bear 
the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  the  impiety  of  the  Epicureans:  in  many  things 
he  followed  Ariflotle  ;  but  his  favourites  were  Socrates 
and  Plato,  whole  memory  he  revered  lo  highly,  that  he 
annually  celebrated  their  birth-days  with  much  folemni- 
ty.  Befides  this,  he  applied  himfelf  with  extreme  di¬ 
ligence  to  colleft  not  only  all  books  that  were  excellent 
in  their  kind,  but  alfo  all  the  fayings  and  obfervations 
of  wife  men  which  he  had  heard  in  converfation  or  had 
received  from  others  by  tradition  ;  and  likewife  to  con¬ 
flict  . 
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.{lilt  the  records  and  public  indruments  preferved  in 
cities  which  he  had  vifited  in  his  travels.  He  took  a 
particular  journey  to  Sparta,  to  fcarch  the  archives  of 
that  famous  commonwealth,  to  underdand  thoroughly 
the  model  of  their  ancient  government,  the  hiftory  of 
their  legislators,  their  kings,  and  their  ephori  }  and  di- 
gefted  all  their  memorable  deeds  and  fayings  with  much 
care.  He  took  the  fame  methods  with  regard  to  many 
other  commonwealths ;  and  thus  was  enabled  to  leave 
us  in  his  works  fuch  a  rich  cabinet  of  obfervation  upon 
men  and  manners,  as,  in  the  opinion  of  Montaigne  and 
Bayle,  have  rendered  him  the  mod  valuable  author  of 
antiquity. 

The  circumdances  of  Plutarch’s  life  are  not  known, 
and  therefore  cannot  be  related,  with  any  exa&nefs.  Ac¬ 
cording  to  the  learned  Fabricius,  he  was  born  under 
Claudius,  50  years  after  the  Chridian  era.  He  was 
married  to  a  mod  amiable  woman  of  his  own  native 
town,  whofe  name,  according  to  the  probable  conjec¬ 
ture  of  Rualdus,  was  Timoxena,  and  to  whofe  fenfe  and 
virtue  he  has  borne  the  mod  affe&ionate  tedimony  in 
his  moral  works.  He  had  feveral  children,  and  among 
them  two  fons  ;  one  Called  Plutarch  after  himfelf,  the 
other  La?nprias  in  memory  of  his  grandfather.  Lam- 
prias  was  he,  of  all  his  children,  who  feems  to  have  in¬ 
herited  his  father’s  philofophy  *,  and  to  him  we  owe  the 
table  or  catalogue  of  Plutarch’s  writings,  and  perhaps 
alfo  his  apophthegms.  He  had  a  nephew,  Sextus  Chae- 
roneus,  who  taught  the  learned  emperor  Marcus  Aure¬ 
lius  the  Greek  tongue,  and  was  much  honoured  by  him. 
Some  think,  that  the  critic  Longinus  was  of  his  family  ; 
and  Apuleius,  in  the  fird  book  of  his  Metamorphofes, 
affirms  himfelf  to  be  defcended  from  him. 

On  what  occafion,  and  at  what  time  of  his  life,  he 
went  to  Rome,  how  long  he  lived  there,  and  when  he 
finally  returned  to  his  own  country,  are  all  uncertain. 
It  is  probable,  that  the  fame  of  him  went  thither  before 
him,  not  only  becaufe  he  had  publifhed  feveral  of  his 
works,  but  becaufe  immediately  upon  his  arrival,  as 
there  is  reafon  to  believe,  he  had  a  great  refort  of  the 
"Roman  nobility  to  hear  him  :  for  he  tells  us  himfelf, 
that  he  was  fo  taken  up  in  giving  leftures  of  philofophy 
to  the  great  men  of  Rome,  that  he  had  not  time  to 
make  himfelf  mader  of  the  Latin  tongue,  which  is  one 
of  the  fird  things  that  would  naturally  have  engaged 
his  attention.  It  appears  that  he  was  feveral  times  at 
Rome  ;  and  perhaps  one  motive  for  his  living  there 
was  the  intimacy  he  had  contracted  in  fome  of  thefe 
journeys  with  Sodius  Senecio,  a  great  and  worthy  man, 
who  had  been  four  times  conful,  and  to  whom  Plutarch 
has  dedicated  many  of  his  lives.  But  the  great  induce¬ 
ment  which  carried  him  fird  to  Rome,  was  undoubt¬ 
edly  that  which  had  carried  him  into  fo  many  other 
parts  of  the  world  namely,  to  make  obfervations  upon 
men  and  manners,  and  to  colleCt  materials  for  writing 
the  lives  of  the  Roman  worthies,  in  the  lame  manner  as 
he  had  already  written  thofe  of  the  Grecian  :  and  ac¬ 
cordingly  he  not  only  converfed  with  all  the  living,  but 
fearched  the  records  of  the  Capitol,  and  of  all  the  libra¬ 
ries.  Not  but,  as  we  learn  from  Suidas,  he  was  intrud¬ 
ed  alfo  with  the  management  of  public  affairs  in  the 
empire,  during  his  refidence  in  the  metropolis.  “  Plu¬ 
tarch  (fays  he)  lived  in  the  time  of  Trajan,  who  be- 
dowed  on  him  the  confular  ornaments,  and  alfo  caufed 
an  edid  to  be  paffed,  that  the  xnagidrates  or  officers  of 
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Illyria  fhould  do  nothing  in  that  province  without  his  Plutarch, 
knowledge  and  approbation.”  Pluto.  ^ 

When  and  how  he  was  made  known  to  Trajan  is 
likewife  uncertain  :  but  it  is  generally  fuppofed  that 
Trajan,  a  private  man  when  Plutarch  fird  came  to 
Rome,  was,  among  other  nobility,  one  of  his  auditors. 

It  is  alfo  fuppofed,  that  this  wife  emperor  made  ufe  of 
him  in  his  councils  ;  at  lead,  much  of  the  happinefs  of 
his  reign  has  been  imputed  to  Plutarch.  Fabricius  af- 
ferts  that  he  was  Trajan’s  preceptor,  and  that  he  was 
raifed  to  the  confular  dignity  by  him,  and  made  procu¬ 
rator  of  Greece  in  his  old  age  by  the  emperor  Adrian. 

We  are  equally  at  a  lofs  concerning  the  time  of  his 
abode  in  the  imperial  city  j  which,  however,  at  different 
times,  is  not  imagined  to  fall  much  fhort  of  40  years. 

The  defire  of  vifiting  his  native  country,  fo  natural  to 
all  men,  and  efpecially  when  growing  old,  prevailed 
with  him  at  length  to  leave  Italy  :  and  at  his  return  he 
was  unanimoudy  chofen  archon  or  chief  magidrate  of 
Chaeronea,  and  not  long  after  admitted  into  the  num¬ 
ber  of  the  Delphic  Apollo’s  prieds.  We  have  no  par¬ 
ticular  account  of  his  death,  either  as  to  the  manner  of 
it  or  the  year  ;  only  it  is  evident  that  he  lived,  and 
continued  his  fludies,  to  a  good  old  age.  The  mod 
probable  conjeflure  is  that  of  Fabricius*  who  fays  he 
died  in  the  fifth  year  of  Adrian,  at  the  age  of  70. 

His  works  have  been  divided,  and  they  admit  of  a 
pretty  equal  divifi  on,  into  Lives  and  Morals:  the  for¬ 
mer  of  which,  in  his  own  edimation,  were  to  be  prefer¬ 
red  as  more  noble  than  the  latter.  His  dyle,  as  we 
have  already  obferved,  has  been  excepted  to  with  fome 
reafon  :  he  has  alfo  been  criticifed  for  fome  midakes  in 
Roman  antiquities,  and  for  a  little  partiality  to  the 
Greeks.  On  the  other  hand,  he  has  been  judly  praifed 
for  the  copioufnefs  of  his  fine  fenfe  and  learning,  for 
his  integrity,  and  for  a  certain  air  of  goodnefs  which 
appears  in  all  he  wrote.  His  bufinefs  was  not  to  pleafe 
the  ear,  but  to  indruft  and  charm  the  mind  ;  and  in 
this  none  ever  went  beyond  him.  Of  his  moral  wri¬ 
tings  it  is  to  be  regretted  that  we  have  no  elegant  Eng- 
liffi  tranflation.  Even  his  Lives  were  chiefly  known 
to  the  Englifh  reader  by  a  motley  and  miferable  verfion, 
till  a  new  one  executed  with  fidelity  and  fpirit  was  pre- 
fented  to  the  public  by  the  Langhornes  in  1770.  On 
the  whole,  it  is  to  be  wifhed  that  this  mod  amiable  mo- 
ralid  and  biographer  had  added  a  life  of  himfelf  to  thofe 
which  he  has  given  to  the  world  of  others,  as  the  parti¬ 
culars  which  other  writers  have  preferved  of  his  perfonal 
hidory  are  very  doubtful  and  imperfect. 

PLUTO,  in  Pagan  worfhip,  the  king  of  the  infer¬ 
nal  regions,  was  the  fon  of  Saturn  and  Ops,  and  the 
brother  of  Jupiter  and  Neptune.  This  deity  finding 
himfelf  childlefs  and  unmarried,  mounted  his  chariot  to 
vifit  the  world  ;  and  arriving  in  Sicily,  fell  in  love  with 
Proferpine,  whom  he  faiv  gathering  flowers  "with  her 
companions  in  the  valley  of  Enna,  near  Mount  iEtna  : 
when,  forcing  her  into  his  chariot,  he  drove  her  to  the 
river  Chemarus,  through  which  he  opened  himfelf  a  pad 
fage  back  to  the  realms  of  night.  See  Ceres  and  Pro¬ 
serpine. 

Pluto  is  ufually  reprefented  in  an  ebony  chariot  drawn 
by  four  black  horfes }  fometimes  holding  a  feeptre,  to 
denote  his  power  ;  at  others,  a  wand,  with  which  he 
drives  away  the  ghods;  and  at  others,  fome  keys,  to 
fignify  that  he  had  the  keys  of  death.  Homer  obferves, 
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Pluto  that  his  helmet  had  the  quality  of  rendering  the  wearer 
H  invifible,  and  that  Minerva  borrowed  it  in  order  to  be 
1  }  concealed  from  Mars  when  (lie  fought  again#  the  Tro¬ 

jans.  Pluto  was  greatly  revered  both  by  the  Greeks 
and  Romans,  who  eredled  temples  and  altars  to  him.  To 
this  god  facrifices  were  offered  in  the  night,  and  it  was 
not  lawful  to  offer  them  by  day. 

PLUTUS,  in  Pagan  worfhip,  the  god  of  riches,  is 
frequently  confounded  with  Pluto.  He  was  reprefented 
as  appearing  lame  when  he  approached,  and  with  wings 
at  his  departure  5  to  fliow  the  difficulty  of  amaffing 
wealth,  and  the  uncertainty  of  its  enjoyment.  He  was 
alfo  frequently  reprefented  blind,  to  fliow  that  he  often 
bellowed  his  favours  on  the  mo#  unworthy,  and  left  in 
neceffity  thof'  who  had  the  greateft  merit. 

PLUVIALIS,  a  fpecies  of  plover.  See  Chara- 
drius,  Ornithology  Index. 

PL U VI US,  a  furname  of  Jupiter.  He  was  invoked 
by  that  name  among  the  Romans  whenever  the  earth 
was  parched  up  by  continual  heat,  and  was  in  want  of 
refrefhing  rains.  He  had  an  altar  in  the  temple  on  the 
capitol. 

PLYERS,  in  fortification,  denote  a  kind  of  balance 
ufed  in  railing  or  letting  down  a  draw-bridge.  They 
confift  of  two  timber  levers,  twice  as  long  as  the  bridge 
they  lift,  joined  together  by  other  timbers  framed  in  the 
form  of  a  St  Andrew’s  crofs  to  counterpoife  them. 
They  are  fupported  by  two  upright  jambs,  on  which 
they  fwing  *,  and  the  bridge  is  raifed  or  let  down  by 
means  of  chains  joining  the  ends  of  the  plyers  and 
bridge. 

PLYING,  in  the  fea  language,  the  a£l  of  making, 
or  endeavouring  to  make,  a  progrefs  again#  the  direc¬ 
tion  of  the  wind.  Hence  a  ffiip  that  advances  well  in 
her  courfe  in  this  manner  of  failing,  is  faid  to  be  a  good 
plyer.  See  the  articles  Beating,  Pitching,  and  Tack- 

*  ING. 

PLYMOUTH,  a  town  of  Devonfhire,  in  England, 
about  215  miles  from  London,  #ands  between  the  rivers 
Plym  and  Tamar,  juft  before  they  fall  into  the  Britifti 
channel.  From  a  mere  fi filing  village  it  has  become 
one  of  the  large#  towns  in  the  county ;  and  is  one  of 
the  chief  magazines  in  the  kingdom,  on  account  of  its 
port,  which  is  one  of  the  fafeft  in  England,  and  which 
is  fo  large  as  to  be  able  to  contain  1000  fail.  It  is  de¬ 
fended  by  feveral  different  forts,  mounting  altogether 
nearly  300  guns  3  of  which  the  chief  is  the  Royal  Cita¬ 
del,  ere&ed  in  the  reign  of  Charles  II.  oppofite  to  St 
Nicholas  illand,  which  is  within  the  circuit  of  its  walls, 
and  contains  a  large  ftore-houfe  and  five  regular  baf- 
tions.  In  time  of  war  the  outward-bound  convoys  ge¬ 
nerally  rendezvous  at  Plymouth,  and  homeward-bound 
fnips  generally  put  in  to  provide  pilots  up  the  Channel. 
It  is  alfo  a  great  place  of  refort  for  men  of  war  that  are 
wind-bound. 

The  mouth  of  the  Tamar  is  called  Ham-Ooze,  and 
that  of  Plym  Catwater,  which  are  both  commanded  by 
the  caftle  on  St  Nicholas  ifland.  About  two  miles  up 
the  mouth  of  the  Tamar  there  are  four  docks,  two  of 
which  were  built  in  the  reign  of  William  III.  one  wet 
and  the  other  dry,  and  two  which  have  been  built  fince. 
They  have  every  conveniency  for  building  or  repairing 
fhips.  One  of  the  docks  is  hewn  out  of  a  mine  of  fiate, 
and  lined  with  Portland  ffone.  Phis  town  enjoys  a 
pilchard  fifhery  of  confiderable  importance,  and  carries 
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on  an  extenfive  trade  with  Newfoundland  and  the  Straits.  Plymouth. 
There  is  a  cuftomhoufe  in  it  j  and  though  there  are  two 
churches  (and  befides  feveral  meeting-houfes),  yet  each 
church  has  fo  large  a  cure  of  fouls,  that  the  parifti  clerks 
were  till  very  lately  in  deacons  orders,  to  enable  them 
to  perform  all  the  occafional  and  other  offices.  The 
feat-rents  are  given  to  the  poor.  The  lecturers  are 
chofen  every  three  years  by  the  corporation,  which  was 
conftituted  by  Henry  VI.  and  confifts  of  a  mayor,  12 
aldermen,  and  24  common-council  men.  The  mayor 
is  elected  by  a  jury  of  36  perfons,  chofen  by  four  others, 
two  of  whom  are  appointed  by  the  mayor  and  aldermen, 
and  the  other  two  by  the  common-council.  There  is  . 
alfo  a  recorder,  and  a  tcwn-clerk,  whofe  place  is  very 
profitable.  The  town  confifts  of  four  divifions,  which 
were  anciently  governed  by  four  captains,  each  of  whom 
had  three  conftables  under  him.  It  is  well  fupplied 
with  frefh  water,  which  was  brought  from  the  diftance 
of  feven  miles,  by  Sir  Francis  Drake  a  native  of  the 
town.  The  toll  of  the  markets,  and  of  the  cotton, 
yarn,  &c.  with  the  profit  of  the  mill,  which  U  very 
confiderable,  belongs  to  the  corporation,  as  do  the  re¬ 
venues  of  the  ffiambles,  which  are  farmed  out  for  the 
mayor’s  kitchen.  There  is  a  charity-fchool  in  Plymouth, 
four  hofpitals,  and  a  workhoufe,  in  all  which  100  poor 
children  are  clothed,  fed,  and  taught  \  and  there  are 
two  printing-houfes.  To  one  of  the  hofpitals  Colonel 
Jory  gave  a  charity  for  1  2  poor  widows,  as  he  did  a 
mace  worth  1 20I.  to  be  carried  before  the  mayor,  and 
fix  good  bells,  valued  at  500I.  to  Charles- Church,  fo 
called  from  our  kings  in  whofe  reigns  it  wras  begun  and 
finiftied.  In  the  entrance  of  the  bay  lies  the  famous 
Eddyftone  rock,  which  is  covered  at  high  water,  and  on 
which  the  ingenious  Mr  Winftanlcy  built  a  light-houfe, 
that  was  blown  down  in  the  terrible  hurricane  of  Nov. 

27th  1703,  and  himfelf,  with  others  that  were  with 
him  in  it,  never  more  heard  of.  However,  another  was 
ereefted  in  the  room  of  it,  by  the  corporation  of  the 
Trinity-houfe,  in  the  time  of  Oueen  Anne,  which  was 
deftroyed  by  an  accidental  fire  Dec.  4th  1 7  55,  but  re¬ 
built  in  1759  :  which  alfo  was  burnt  down,  and  rebuilt 
by  the  celebrated  Smeaton  in  the  year  1770.  In  the 
reign  of  Edward  III.  the  French  landed,  and  burnt 
part  of  the  town,  but  were  foon  repulfed  by  Hugh 
Courtenay  earl  of  Devon.  In  the  reign  of  Heniy  IV. 
the  French  landed  here  again,  and  burnt  6 00  houfes. 

Between  this  town  and  the  fea  is  a  hill  called  the  Haw, 
which  has  a  delightful  plain  on  the  top,  having  a  plea- 
fant  profped  all  round  it,  and  a  good  landmark  for  the 
ufe  of  mariners.  The  lift  of  parliament- men  for  this 
borough,  formerly  divided  into  two  parts,  by  the  names 
of  Sutton- Valtort  and  Sutton-Prior,  commences  the  26th 
of  Edward  I.  and  continues  to  the  14th  of  Edward  III. 
after  which  we  find  no  return  made  for  it  till  the  20th 
of  Henry  VI.  when  the  privilege  was  renewed.  On  the 
Haw  is  a  fort,  which  at  once  commands  the  town  and  de¬ 
fends  the  harbour.  Here  is  a  ferry  over  the  Tamar,  called 
Crum  well  or  Crimble  Paffage,  the  weft  fide  of  which  is 
called  Weftone-Houfe,  and  is  in  Devonfhire,  though 
mo#  of  the  parifli  wherein  it  Hands  is  in  Cornwall.  In 
April  1759  parliament  granted  25,159k  for  the  better 
fortifying  the  town  and  dock  of  Plymouth.  N.  Lat.  50. 

26.  W.  Long.  4.  15. 

Plymouth,  in  New  England,  a  fea-port  town,  and 
capital  of  the  county  of  the  fame  name,  in  the  province 
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Plymouth,  of  Maffachufets  Bay,  in  North  America.  It  is  remark- 
^P.ynuna.  ab}e  for  having  been  the  firft  fettlement  in  New  Eng¬ 
land,  and  for  having  had  the  firft  place  of  worfhip.  It 
is  feated  at  the  fouth  end  of  Plymouth  bay.  W.  Long. 
70.  ic.  N.  Lat.  41.  58. 

PLYNTERIA,  a  Grecian  feftival  in  honour  of 
Aglauros,  or  rather  of  Minerva,  who  received  from  the 
daughter  of  Cecrops  the  name  of  Aglauros.  The  word 
is  derived  from  ttX vvuy,  lavarey  becaufe  during  the  folem- 
nity  they  undreffed  the  ftatue  of  the  goddefs  and  waftied 
it.  The  day  on  which  it  was  obferved  wTas  looked  up¬ 


on  as  unfortunate  and  inaufpicious  3  and  therefore  no  Plynteria. 
perfon  was  permitted  to  appear  in  the  temples,  as  they  v — -v— J 
were  purpofely  furrounded  with  ropes.  The  arrival  of 
Alcibiades  in  Athens  that  day  was  thought  very  unfor¬ 
tunate,  but  the  fuccefs  that  ever  after  attended  him 
proved  it  to  be  otherwife.  It  was  cuftomary  at  this  fef¬ 
tival  to  bear  in  procefbon  a  duller  of  figs 3  which  in¬ 
timated  the  progrefs  of  civilization  among  the  firfl  inha¬ 
bitants  of  the  earth,  as  figs  ferved  them  for  food  after 
they  had  found  a  diilike  for  acorns. 


PNEUMATICS. 


Definition  T^ILIS  term  is  reftricled,  in  the  prefent  habits  of  our 
of  the  term.  1  language,  to  that  part  of  natural  philofophy  which 
treats  of  the  mechanical  properties  of  elaflic  fluids.  The 
word,  in  its  original  meaning,  expreffes  a  quality  of  air, 
or  more  properly  of  breath.  Under  the  article  Physics 

we  obferved,  that  in  a  great  number  of  languages  the 
term  ufed  to  exprefs  breath  was  alfo  one  of  the  terms 
ufed  to  exprefs  the  animating  principle,  nay,  the  intel- 
ledlual  fubflance,  the  foul.  It  has  been  perhaps  owing 
to  fome  attention  to  this  chance  of  confufion  that  our 
philofophers  have  appropriated  the  term  Pneumatics  to 
the  fcience  of  the  mechanical  properties  of  air,  and  Pneu- 
MATOLOGY  to  the  fcience  of  the  intelledlual  phenomena 
confequent  on  the  operations  or  affe£lions  of  our  think- 
2  ing  principle. 

Extent  of  We  have  extended  (on  the  authority  of  prefent  cuf- 
thc  fcience.  tom)  t]ie  term  pNEUMATICS  t0  the  ftudy  of  the  me¬ 
chanical  properties  of  all  elaftic  or  fenfibly  compreflible 
fluids,  that  is,  of  fluids  whofe  elaflicity  and  comprefli- 
bility  become  an  interefting  obje£l  of  our  attention  ;  as 
the  term  Hydrostatics  is  applied  to  the  fludy  of  the 
mechanical  properties  of  fuch  bodies  as  interefl  us  by 
their  fluidity  or  liquidity  only,  or  whofe  elaflicity  and 
compreflibility  are  not  familiar  or  interefting,  though 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all 
vapours. 

No  precife  W e  may  be  indulged  in  the  obfervation  by  the  bye, 
limit  to  the  that  there  is  no  .  precife  limit  to  the  different  claffes  of 
different  natural  bodies  with  refpeft  to  their  mechanical  proper- 
claffes  of  ties.  There  is  no  fuch  thing  as  a  body  perfedlly  hard, 
perfectly  foft,  perfectly  elaftic,  or  perfectly  incompref- 
fible.  All  bodies  have  fome  degree  of  elaflicity  inter¬ 
mixed  with  fome  degree  of  du&ility.  Water,  mercury, 
oil,  are  compreflible  3  but  their  compreflibility  need  not 
be  attended  to  in  order  perfectly  to  underftand  the  phe¬ 
nomena  confequent  on  their  materiality,  fluidity,  and 
gravity.  .  But  if  we  negledl  the  compreflibility  of  air, 
we  remain  ignorant  of  the  caufe  and  nature  of  its  moft 
interefting  phenomena,  and  are  but  imperfedlly  informed 
with  refpedl  to  thofe  in  which  its  elaflicity  hasnofhare  3 
and  it  is  convenient  to  attend  to  this  diftindlion  in  our 
refearches,  in  order  to  underftand  thofe  phenomena 
which  depend  folely  or  chiefly  on  compreflibility  and 
elaflicity.  This  obfervation  is  important  3  for  here  ela¬ 
flicity  appears  in  its  moft  Ample  form,  unaccompanied 
with  any  other  mechanical  affediion  of  matter  (if  we 
except  gravity),  and  lies  moft  open  to  our  obfervation, 
whether  employed  for  inveftigating  the  nature  of  this 


very  property  of  bodies,  or  for  explaining  its  mode  of 
adlion.  We  fliall  even  find  that  the  conftitution  of  aft. 
avowedly  elaftic  fluid,  whofe  compreflibility  is  fo  very 
fenfible,  will  give  us  the  diftindieft  notions  of  fluidity 
in  general,  and  enable  us  to  underftand  its  charaEieriftic 
appearances ,  by  which  it  is  diftinguifhed  from  folidity, 
namely,  the  equable  diftribution  of  preffure  through  all 
its  parts  in  every  direction,  and  the  horizontality  which 
its  furface  affumes  by  the  adlion  of  gravity  :  phenomena 
which  have  been  aflumed  as  equivalent  to  the  definitioa 
of  a  perfedt  fluid,  and  from  which  all  the  laws  of  hydro- 
ftatics  and  hydraulics  have  been  derived.  And  thefe 
laws  have  been  applied  to  the  explanation  of  the  pheno¬ 
mena  around  us  3  and  water,  mercury,  oil,  &c.  have 
been  denominated  fluid  only  becaufe  their  appearances 
have  been  found  to  tally  exadtly  with  thefe  confequences 
of  this  definition,  while  the  definition  itfelf  remains  in 
the  form  of  an  affumption,  unfupported  by  any  other 
'proof  of  its  obtaining  in  nature.  A  real  mechanical 
philofopher  will  therefore  attach  himfelf  with  great  ea- 
gernefs  to  this  property,  and  confider  it  as  an  introduce 
tion  to  much  natural  fcience. 

Of  all  the  fenfible  compreflible  fluids  air  is  the  moft 
familiar,  was  the  firfl;  ftudied,  and  the  moft  minutely  moft  faral- 
examined.  It  has  therefore  been  generally  taken  as  the  Har  com- 
example  of  their  mechanical  properties,  while  thofe  me-  Pre.^hle 
chanical  properties  which  are  peculiar  to  any  of  them, 

"and  therefore  charadleriftic,  have  ufually  been  treated 
as  an  appendix  to  the  general  fcience  of  pneumatics. 

No  objedlion  occurs  to  us  againfl  this  method,  which 
will  therefore  be  adopted  in  treating  this  article.  ^ 

But  although  the  mechanical  properties  are  the  pro  Different 
per  fubjedls  of  our  confideration,  it  will  be  impoflible  properties 
to  avoid  confidering  occafionally  properties  which  are0^** 
more  of  a  chemical  nature  ;  becaufe  they  occafion  fuch 
modifications  of  the  mechanical  properties  as  would  fre¬ 
quently  be  unintelligible  without  confidering  them  in 
conjunction  with  the  other  3  and,  on  the  other  hand, 
the  mechanical  properties  produce  fuch  modifications  of 
the  properties  merely  chemical,  and  of  very  interefting 
phenomena  confequent  on  them,  that  thefe  would  often 
pafs  unexplained  unlefs  we  give  an  account  of  them  in 
this  place.  ^ 

By  mechanical properties  we  would  be  underftood  to  Mechanical 
mean  fuch  as  produce,  or  are  conne&ed  with,  fenfible  properties, 
changes  of  motion,  and  which  indicate  the  prefence  and 
agency  ef  moving  or  mechanical  powers.  They  are 
therefore  the  fubjeft  of  mathematical  difeuflion  3  admit¬ 
ting 
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ting  of  meafure,  number,  and  dire&ion,  notions  purely 
mathematical. 

We  {hall  therefore  begin  with  the  confideration  of 
air. 

It  is  by  no  means  an  idle  queftion,  “  What  is  this  air 
of  which  fo  much  is  faid  and  written  ?”  We  fee  no¬ 
thing,  we  feel  nothing.  We  find  ourfelves  at  liberty  to 
move  about  in  any  direction  without  any  let  or  hin- 
derance.  Whence,  then,  the  affertion,  that  we  are  fur- 
rounded  with  a  matter  called  air  ?  A  few  very  fimple 
obfervations  and  experiments  will  (how  us  that  this  afier-. 
tion  is  well  founded. 

We  are  accuftomed  to  fay,  that  a  veffel  is  empty 
when  we  have  poured  out  of  it  the  water  which  it  con¬ 
tained.  Take  a  cylindrical  glafs  jar  (fig.  I.),  having 
ccccxxm.  a  fmall  hole  in  its  bottom  ;  and  having  flopped  this  hole, 
Fig"  *•  fill  the  jar  with  water,  and  then  pour  out  the  water, 
leaving  the  glafs  empty,  in  the  common  acceptation  of 
the  word.  Now,  throw  a  bit  of  cork,  or  any  light 
body,  on  the  furface  of  water  in  a  ciflern :  cover  this 
with  the  glafs  jar  A  held  in  the  hand  with  its  bottom  up¬ 
wards,  and  move  it  downwards,  as  at  B,  keeping  it  all 
the  while  in  an  upright  pofition.  The  cork  will  continue 
to  float  on  the  furface  of  the  water  in  the  infide  of  the 
glafs,  and  will  moil  diftifidlly  fhow  whereabouts  that  fur- 
face  is.  It  will  thus  be  feen,  that  the  water  within  the  glafs 
has  its  furface  confiderably  lower  at  C  than  that  of  the  fur¬ 
rounding  water ;  and  however  deep  we  immerge  the  glafs, 
we  {hall  find  that  the  water  will  never  rife  in  the  infide 
of  it  fo  as  to  fill  it.  If  plunged  to  the  depth  of  32  feet, 
the  water  will  only  half  fill  it  \  and  yet  the  acknowledg¬ 
ed  laws  of  hydroflatics  tell  us,  that  the  water  would  fill 
the  glafs  if  there  were  nothing  to  hinder  it.  There  is 
therefore  fomething  already  within  the  glafs  which  pre¬ 
vents  the  water  from  getting  into  it  *,  manifefling  in  this 
manner  the  moll  diftin&ive  property  of  matter,  viz.  the 
hindering  other  matter  from  occupying  the  fame  place  at 
9  the  fame  time. 

Poffeffed  of  While  things  are  in  this  condition,  pull  the  Hopper 
impulfive  £)  out  of  the  hole  in  the  bottom  of  the-jar,  and  the  water 
will  inflantly  rife  in  the  infide  of  the  jar,  and  Hand  at  an 
equal  height  within  and  without.  This  is  juftly  afcribed 
to  the  efcape  through  the  hole  of  the  matter  which  for¬ 
merly  obftrufled  the  entry  of  the  water ;  for  if  the  hand 
be  held  before  the  hole,  a  puff  will  be  diftinftly  felt,  or  a 
feather  held  there  will  be  blown  afide  j  indicating  in  this 
manner  that  what  prevented  the  entry  of  the  water,  and 
now  efcapes,  poffeffes  another  chara&eriftic  property  of 
matter,  impuljive  force.  The  materiality  is  concluded 
from  this  appearance,  in  the  fame  manner  that  the  mate¬ 
riality  of  water  is  concluded  from  the  impulfe  of  a  jet 
from  a  pipe.  We  alfo  fee  the  mobility  of  the  formerly 
pent  up,  and  now  liberated,  fubftance,  in  confequence 
of  external  preffure,  viz.  the  preffure  of  the  furrounding 
water. 

Alfo,  if  we  take  a  fmooth  cylindrical  tube,  {hut  at 
one  end,  and  fit  a  plug  or  cork  to  its  open  end,  fo  as 
to  Hide  along  it,  but  fo  tightly  as  to  prevent  all  paffage 
by  its  fides  $  and  if  the  plug  be  well  foaked  in  greafe, 
we  fhall  find  that  no  force  whatever  can  pufti  it  to  the 
bottom  of  the  tube.  There  is  therefore  fomething  with¬ 
in  the  tube  preventing  by  its  impenetrability  the  entry 
of  the  plug,  and  therefore  poffefling  this  charadleriftic 
TI  of  matter. 

Elallicity,  In  lil^e  manner,  if,  after  having  opened  a  pair  of  com- 


force, 


Impenetra. 

fcility, 


mon  bellows,  we  {hut  up  the  nozzle  and  valve  hole,  and 
try  to  bring  the  boards  together,  we  find  it  impoflible. 

There  is  fomething  included  which  prevents  this,  in  the 
fame  manner  as  if  the  bellows  were  filled  with  wool  T  but 
on  opening  the  nozzle  we  can  eafily  {hut  them,  viz.  by 
expelling  this  fomething  ;  and  if  the  compreflion  be  for¬ 
cible,  the  fomething  will  iffue  with  confiderable  force,  and 
very  fenfibly  impel  any  thing  in  its  way. 

It  is  not  accurate  to  fay,  that  we  move  about  with-  inertia,  and 
out  any  obftru&ion  :  for  we  find,  that  if  we  endeavour  mobility* 
to  move  a  large  fan  with  rapidity,  a  very  fenfible  hin- 
derance  is  perceived,  and  that  a  very  fenfible  force  muft 
be  exerted  5  and  a  fenfible  wind  is  produced,  which  will 
agitate  the  neighbouring  bodies.  It  is  therefore  juftly 
concluded  that  the  motion  is  poflible  only  in  confequence 
of  having  driven  this  obftru&ing  fubftance  cut  of  the  way  $ 
and  that  this  impenetrable,  refilling,  moveable,  impelling 
fubftance,  is  matter.  We  perceive  the  perseverance  of 
this  matter  in  its  ftate  of  reft  when  we  wave  a  fan,  in 
the  fame  manner  that  we  perceive  the  inertia  of  water 
when  we  move  a  paddle  through  it.  The  effects  of  wind 
in  impelling  our  flips  and  mills,  in  tearing  up  trees,  and 
overturning  buildings,  are  equal  indications  of  its  perfe- 
verance  in  a  ftate  of  motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  j 
and  when  it  is  in  motion  we  call  it  Wind.  13 

Air,  therefore,  is  a  material  fluid:  a  fluid,  becaufe  It  is  there* 
its  parts  are  eafily  moved,  and  yield  to  the  fmalleft  in-for?  a  m*- 
equality  of  preffure.  tenal 

Air  poffeffes  feme  others  of  the  very  general,  though  T4 
not  ^ffential,  properties  of  matter.  It  is  heavy.'  This  I*eavy*  aBt^ 
appears  from  the  following  facls.  g 

1 .  It  ahvays  accompanies  this  globe  in  its  orbit  round 
the  fun,  furrounding  it  to  a  certain  diftance,  under  the 
name  of  the  Atmosphere,  which  indicates  the  being 
connefted  with  the  earth  by  its  general  force  of  gravity. 

It  is  chiefly  in  confequence  of  this  that  it  is  continually 
moving  round  the  earth  from  eaft  to  weft  5  forming  what 
is  called  the  trade-wind,  to  be  more  particularlvvcon- 
fidered  afterwards.  All  that  is  to  be  obferved  on  this 
fubjeft  at  prefent  is,  that,  in  confequence  of  the  dif- 
turbing  force  of  the  fun  and  moon,  there  is  an  accumu¬ 
lation  of  the  air  of  the  atmofphere,  in  the  fame  manner 
as  of  the  waters  of  the  ocean,  in  thofe  parts  of  the 
globe  which  have  the  moon  near  their  zenith  or  nadir  r 
and  as  this  happens  fucceflively,  going  from  the  eaft  to 
the  weft  (by  the  rotation  of  the  earth  round  its  axis  in 
the  oppofite  dire&ioti),  the  accumulated  air  muft  gra¬ 
dually  flow  along  to  form  the  elevation.  This  is  chiefly 
to  be  obferved  in  the  torrid  zone  ;  and  the  generality 
and  regularity  of  this  motion  are  greatly  difturbed  by 
the  changes  w  hich  are  continually  taking  place  in  differ¬ 
ent  parts  of  the  atmofphere  from  caufes  which  are  not 
mechanical. 

2.  It  is  in  like  manner  owing  to  the  gravity  of  the  fupports 
air  that  it  fupports  the  clouds  and  vapours'  which  we  the  clouds 
fee  conftantly  floating  in  it.  We  have  even  feen  bodies 

of  no  inconsiderable  weight  float,  and  even  rife,  in  the 
air.  Soap  bubbles,  and  balloons  filled  with  inflammable 
gas,  rife  and  float  in  the  fame  manner  as  a  cork  rifes  in 
water.  This  phenomenon  proves  the  weight  of  the  aif, 
in  the  fame  manner  that  the  fwimming  of  a  piece  of 
wood  indicates  the  weight  of  the  water  which  fup-f  l6 
ports  it.  Familiar 

3.  But  we  are  not  left  to  thefe  refined  obfervationsPr°ofs  of  if? 

4  P  2  for  weiSht- 
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for  the  proof  of  the  air’s  gravity.  We  may  obferve  fa¬ 
miliar  phenomena,  which  would  be  immediate  confe- 
quences  of  the  fuppofition  that  air  is  a  heavy  fluid,  and, 
like  iDther  heavy  fluids,  preffes  on  the  outfides  of  all 
bodies  immerfed  in  or  furrounded  by  it.  Thus,  for 
inftance,  if  we  fliut  the  nozzle  and  valve  hole  of  a  pair 
of  bellows  after  having  fqueezed  the  air  out  of  them, 
we  fhall  find  that  a  very  great  force,  even  fome  hundred 
pounds,  is  neceflary  for  feparating  the  boards.  They 
arc  kept  together  by  the  preflu  re  of  the  heavy  air  which 
furrounds  them  in  the  fame  manner  as  if  they  were  im¬ 
merfed  in  water.  In  like  manner,  if  we  ilop  the  end 
of  a  fyringe  after  its  pifton  has  been  prefled  down  to  the 
bottom,  and  then  attempt  to  draw  up  the  piflon,  we 
fhall  find  a  confiderable  force  neceffary.  viz.  about  15 
or  16  pounds  for  every  fquare  inch  of  the  fe6lion  of  the 
fyringe.  Exerting  this  force,  we  can  draw  up  the  pifton 
to  the  top,  and  we  can  hold  it  there  3  but  the  moment 
we  ceafe  a  fling,  the  pifton  ruflres  down  and  ftrikes  the 
bottom.  It  is  called  a  fuflion,  as  we  feel  fomething  as 
it  were  drawing  in  the  pifton  3  but  it  is  really  the  weight' 
of  the  incumbent  air  prefling  it  in.  And  this  obtains 
in  every  pofltion  of  the  fyringe  3  becaufe’  the  air  is  a 
fluid,  and  preiles  in  every  direction.  Nay,  it  preiles  on 
the  fyringe  as  well  as  on  the  pifton  3  and  if  the  pifton 
be  hung  by  its  ring  on  a  nail,  the  fyringe  requires  force 
to  draw  it  down  (juft  as  much  as  to  draw  the  pillon  up)  3 
and  if  it  be  let  go,  it  will  fpring  up,  unlefs  loaded  with 
at  leaft  15  pounds  for  every  fquare  inch  of  its  tranfverfe 
fe£lion  (fee  fig.  2.). 

4.  But  the  moll  direfl  proof  of  the  weight  of  the  air 
is  had  by  weighing  a  veflel  empty  of  air,  and  then 
weighing  it  again  when  the  air  has  been  admitted  3 
and  this,  as  it  is  the  moil  obvious  confequence  of  its 
weight,  has  been  aflerted  as  long  ago  as  the  days  of 
Ariftotle.  He  fays  (n^/  Ov^avov,  iv.  4.),  That  all  bo¬ 
dies  are  heavy  in  their  place  except  fire  3  even  air  is 
heavy  3  for  a  blown  bladder  is  heavier  than  when  it  is 
empty.  It  is  fomewhat  furprifing  that  his  followers 
ffiould  have  gone  into  the  oppofite  opinion,  while  pro- 
fefling  to  maintain  the  do£lrine  of  their  leader.  If  we 
take  a  very  large  and  limber  bladder,  and  fqueeze  out 
the  air  very  carefully,  and  weigh  it,  and  then  fill  it  till 
the  wrinkles  juft  begin  to  difappear,  and  weigh  it  again, 
we  fhall  find  no  difference  in  the  weight.  But  this  is 
not  Ariftotle’s  meaning  3  becaufe  the  bladder,  confider- 
ed  as  a  veflel,  is  equally  full  in  both  cafes,  its  dimenfions 
being  changed.  We  cannot  take  the  air  out  of  a  blad¬ 
der  without  its  immediately  collapfing.  But  what  would 
be  true  of  a  bladder  would  be  equally  true  of  any  veflel. 
Therefore,  take  a  round  veflel  A  (fig.  3.),  fitted  with 
a  ftopcock  B,  and  fyringe  C.  Fill  the  whole  with 
water,  and  prefs  the  pifton  to  the  bottom  of  the  fyringe. 
Then  keeping  the  cock  open,  and  holding  tile  veflel  up¬ 
right,  with  the  fyringe undermoft,  drawdown  the  pifton. 
The  water  will  follow  it  by  its  weight,  and  leave  part  of 
the  veflel  empty.  Now  fhut  the  cock,  and  again  pufh  up 
the  pifton  to  the  bottom  of  the  fyringe  3  the  water  efcapes 
through  the  pifton  valve,  as  will  be  explained  afterward : 
then  opening  the  cock,  and  again  drawing  down  the  pi¬ 
fton,  more  water  will  come  out  of  the  veflel.  Repeat  this 
operation  till  all  the  water  have  come  out.  Shut  the  cock, 
unfcrew  the  fyringe,  and  weigh  the  veflel  very  accurate¬ 
ly.  Now  open  the  cock,  and  admit  the  air,  and  weigh 
the  veflel  again,  it  will  be  found  heavier  than  before,  and 


this  additional  weight  is  the  weight  of  the  air  which  fills 
it  3  and  U  will  be  found  to  be  523  grains,  about  an  ounce 
and  a  fifth  avoirdupois,  for  every  cubic  foot  that  the  veflel 
contains.  Now  fince  a  eubic  foot  of  water  would  weigh 
1000  ounces,  this  experiment  would  fliow  that  water  is 
about  840  times  heavier  than  air.  The  rnoft  accurate 
judgement  of  this  kind  of  which  we  have  met  with  an 
account  is  that  recorded  by  Sir  George  Shuckburgh, 
which  is  in  the  67th  vol.  of  the  Philofophical  Tranfac- 
tions,  p.  560.  From  this  it  follows,  that  when  the  air 
is  of  the  temperature  53,  and  the  barometer  ftands  at 
29 f  inches,  the  air  is  836  times  lighter  than  water. 

But  the  experiment  is  not  fufceptible  of  fufficient  accu¬ 
racy  for  determining  the  exatl  weight  of  a  cubic  foot  of 
air.  Its  weight  is  very  finall  5  and  the  veflel  muft  be 
ftrong  and  heavy,  fo  as  to  overload  any  balance  that  is 
fufficiently  nice  for  the  experiment.  * 

To  avoid  this  inconvenience,  the  whole  may  beThemcft 
weighed  in  water,  firft  loading  the  veffel  fo  as  to  makeconvenk‘nt 
it  preponderate  an  ounce  or  two  in  the  water.  By  this  of 

means  the  balance  will  be  loaded  only  with  this  fmall  lng  1  lS* 
preponderancy.  But  even  in  this  cafe  there  are  conii- 
derable  fources  of  error,  arifing  from  changes  in  the 
fpecific  gravity  of  the  water  and  other  caufes.  The 
experiment  has  often  been  repeated  with  this  view,  and 
the  air  has  been  found  at  a  medium  to  be  about  840 
times  as  .  light  as  water,  but  with  great  variations,  as 
may  be  expected  from  its  very  heterogeneous  nature,  in 
confequence  of  its  being  the  menllruum  of  almoft  every 
fluid,  of  all  vapours,  and  even  of  moll  folid  bodies  3  all 
which  it  holds  in  folution,  forming  a  fluid  perfectly 
tranfparent,  and  of  very  different  denfity  according  to 
its  compofition.  It  is  found,  for  inftance,  that  perie<ft> 
ly  pure  air  of  the  temperature  of  our  ordinary  fummer 
is  confiderably  denier  than  when  it  has  diffolved  about 
half  as  much  water  as  it  can  hold  in  that  temperature  3 
and  that  with  this  quantity  of  water  the  difference  of 
denfity  increafes  in  proportion  as  the  mafs  grows  warmer, 
for  damp  air  is  more  expanfible  by  heat  than  dry  air. 

We  have  had  occafion  to  confider  this  fubjedl  when 
treating  of  the  connexion  of  the  mechanical  properties 
of  air  with  the  ftate  of  the  weather.  See  Meteoro¬ 
logy.  _  _  I9 

Such  is  the  refult  of  the  experiment  fuggefted  by  This  pro- 
Ariftotle,  evidently  proving  the  weight  of  the  air  3  andPerty  °f 
yet,  as  has  been  obferved,  the  Peripatetics,  who  profefs  *xr  ^ ^ 
to  follow  the  diciates  of  Ariftotle,  uniformly  refufed  it  ripatetics," 
this  property.  It  was  a  matter  long  debated  among  though  ac- 
the  philofophers  of  the  laft  century.  The  reafon  was,  know  led  g- 
that  Ariftotle,  with  that  indiftinclnefs  and  inconfiftency, 
which  is  obferved  in  all  his  writings  which  relate  to 
matters  of  fa£fc  and  experience,  afligns  a  different  caufe 
to  many  phenomena  which  any  man  led  by  common 
obfervation  would  aferibe  to  the  weight  of  the  air.  Of 
this  kind  is  the  rife  of  water  in  pumps  and  fyphons, 
which  all  the  Peripatetics  had  for  ages  aferibed  to  fome¬ 
thing  which  they  called  nature's  abhorrence  of  a  void. 

Ariftotle  had  aflerted  (for  reafons  not  our  bufinefs  to 
adduce  at  prefent),  that  all  nature  was  full  of  being, 
and  that  nature  abhorred  a  void.  He  adduces  many 
fa6ts,  in  which  it  appears,  that  if  not  a’ofolutely  impof- 
fible,  it  is  very  difficult,  and  requires  great  force,  to 
produce  a  fpace  void  of  matter.  When  the  operation 
of  pumps  and  fyphons  came  to  be  known,  the  pltilofo- 
phers  of  Europe  ;  (who  had  all  embraced  the  Peripatetic 
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dbftrines)  found  in  this  fancied  horror  of  a  fancied  mind 
(what  elfe  is  this  that  nature  abhors  ?)  a  ready  folution 
of  the  phenomena.  We  (hall  Hate  the  fa£ls,  that  every 
reader  may  fee  what  kinds  of  reafoning  were  received 
among  the  learned  not  two  centuries  ago. 

Pumps  were  then  confiructed  in  the  following  man¬ 
ner  :  A  long  pipe  GB  (tig.  4.)  was  fet  in  the  water 
of  the  well  A.  This  was  fitted  with  a  fucker  or  pifion 
C,  having  a  long  rod  CF,  and  was  furniftied  with  a 
valve  B  at  tire  bottom,  and  a  lateral  pipe  DE  at  the 
place  of  delivery,  alfo  furniihed  with  a  valve.  The  la<ffc 
is,  that  if  the  pifion  be  thrutl  do\\*n  to  the  bottom,  and 
then  drawn  up,  the  water  will  follow  it ;  and  upon  the 
pifion  being  again  puihed  down,  the  water  finals  the 
valve  B  by  its  weight,  and  efcapes  or  is  expelled  at  the 
valve  E  *,  aad  on  drawing  up  the  pifton  again  the  valve 
E  is  fiiut,  the  water  again  rifes  after  the  pifion,  and  is 
again  expelled  at  its  next  defeent. 

The  Peripatetics  explain  all  this  by  faying,  that  if 
the  water  did  not  follow  the  pifion  there  would  be  a  void 
between  them.  But  nature  abhors  a  void  5  or  a  void 
is  impofiible  :  therefore  the  water  follows  the  pifion. — 
It  is  not  worth  while  to  criticife  the  wretched  reafoning 
in  this  pretence  to  explanation.  It  is  all  overturned  by 
one  obfervation.  Suppofe  the  pipe  (hut  at  the  bottom, 
the  pifion  can  be  drawn  up,  and  thus  a  void  produced. 
No,  fay  the  Peripatetics ;  and  they  fpeak  of  certain  fpi- 
rit.s,  effluvia,  &c.  which  occupy  the  place.  But  if  l'o, 
why  needs  the  water  rife  ?  This  therefore  is  not  the 
caufe  of  its  afeent.  It  is  a  curious  and  important  pheno¬ 
menon. 

The  fagacious  Galileo  feems  to  have  been  the  firfi  who 
ferioufly  aferibed  this  to  the  weight  of  the  air.  Many 
before  him  had  fuppofed  air  heavy  }  and  thus  explained 
the  difficulty  of  railing  the  board  of  bellows,  or  the  pi¬ 
fion  of  a  fyringe,  &c.  But  he  diilindlly  applies  to  this 
allowed  weight  of  the  air  all  the  confequences  of  hydro- 
flatical  laws  ;  and  he  reafons  as  follows. 

The  heavy*  air  refts  on  the  •water  in  the  ciflern,  and 
preffes  it  with  its  weight.  It  does  the  fame  with  the 
water  in  the  pipe,  and  therefore  both  are  on  a  level  : 
but  if  the  pifion,  after  being  in  conta£l  with  the  furface 
of  the  water,  be  drawn  up,  there  is  no  longer  any  pref- 
fure  on  the  furface  of  the  water  within  the  pipe ;  for 
the  air  now  refts  on  the  pifion  only,  and  thus  occafions  a 
difficulty  in  drawing  it  up.  The  water  in  thc~qftpe, 
therefore,  is  in  the  fame  fituation  as  if  more  water  were 
poured  into  the  ciflern,  that  is,  as  much  as  would  exert 
the  fame  preffure  on  its  furface  as  the  air  does.  In  this 
cafe  we  are  certain  that  the  water  will  be  preffed  into 
the  pipe,  and  will  raife  up  the  water  already  in  it,  and 
follow  it  till  it  is  equally  high  within  and  without.  The 
fame  preffure  of  the  air  fiiut s  the  valve  E  during  the  de¬ 
feent  of  the  pifton.  (See  Gal.  Difcourfesf 

He  did  not  wait  for  the  very  obvious  objeclion,  that 
if  the  rife  of  the  water  was  the  effe£l  of  the  air’s  preffure, 
it  would  alfo  be  its  meafure,  and  would  be  raifed  and 
fupported  only  to  a  certain  height.  He  directly  faid  fo, 
and  adduced  this  as  a  decifive  experiment.  If  the  horror 
of  a  void  be  the  caufe,  fays  he,  the  water  mull  rife  to  any 
height  however  great ;  but  if  it  be  owing  to  the  preffure 
of  the  air,  it  will  only  rife  till  the  -weight  of  the  water 
in  the  pipe  is  in  equilibrio  with  the  preffure  of  the  air, 
according  to  the  common  laws  of  hydroflatics.  And 
he  adds,  that  this  is  well  known  y  for  it  is  a  fa6l,  that 


pumps  will  not  draw  water  much  above  forty  palms,  aL 
though  they  may  be  made  to  propel  it,  or  to  lift  it  to 
any  height.  He  then  makes  an  afierlion,  which,  if  true, 
wall  be  decifive.  Let  a  very  long  pipe,  fiiut  at  one  end, 
be  filled  with  water,  and  let  it  be  erebled  perpendicularly 
with  the  clofe  end  uppermost,  and  a  Hopper  in  the  other 
end,  and  then  its  lower  orifice  immerfed  into  a  veffel  of 
water  *,  the  water  wall  fubfide  in  the  pipe  upon  removing 
the  Hopper,  till  the  remaining  column  is  in  equilibrio 
with  the  preffure  of  the  external  air.  This  experiment 
he  propofes  to  the  curious  *,  faying,  however,  that  he 
thought  it  unneceffary,  their  being  already  fuch  abund¬ 
ant  proofs  of  the  air’s  preffure. 

It  is  probable  that  the  cumberfomenefs  of  the  necef-  His  pvedic- 
fary  apparatus  protrafted  the  making  of  this  experiment. tl0n  ven- 
Another  equally  conclufive,  and  much  eaiier,  was  made 
in  1642  after  Galileo’s  death,  by  his  zealous  and  learned  perimen*. 
difciple  Toricelli.  He  filled  a  glafs  tube,  clofe  at  one  end, 
with  mercury  ;  judging,  that  if  the  fupport  of  the  water 
was  owing  to  the  preffure  of  the  air,  and  wras  the  mea- 
fure  of  this  preffure,  mercury  would  in  like  manner  be 
fupported  by  it,  and  this  at  a  height  which  was  alfo  the 
meafure  of  the  air’s  preffure,  and  therefore  13  times  lefs 
than  water.  He  had  the  pleafure  of  feeing  his  expec¬ 
tation  verified  in  the  completed  manner  *,  the  mercury 
defeending  in  the  tube  AB  (fig.  5.),  and  finally  fettling  Fig,  5. 
at  the  height  fB  of  29 J  Roman  inches  :  and  he  found, 
that  when  the  tube  was  inclined,  the  point  f  was  in  the 
fame  horizontal  plane  with  f  in  the  upright  tube,  accord¬ 
ing  to  the  received  laws  of  hydroHatical  preffure.  The 
experiment  was  often  repeated,  and  foon  became  famous, 
exciting  great  controverfies  among  the  philofophers  about, 
the  pollibility  of  a  vacuum.  About  three  years  afterwards 
the  fame  experiment  was  publiftied,  at  Warfaw  in  Poland, 
by  Valerianus  Magnus,  as  his  own  fuggeffion  and  difeo- 
very  :  but  it  appears  plain  from  the  letters  of  Roberval, 
not  only  that  Toricelli  was  prior,  and  that  his  experiment 
was  the  general  topic  of  difcuffion  among  the  curious  ; 
but  alfo  highly  probable  that  Valerianus  Magnus  was  in¬ 
formed  of  it  when  at  Rome,  and  daily  converfant  with, 
thofe  who  had  feen  it.  He  denies,  however,  even  hav¬ 
ing  heard  of  the  name  of  Toricelli. 

This  was  the  era  of  pliilo fophical  ardour  *,  and  we 
think  that  it  was  Galileo’s  invention  and  immediate  ap¬ 
plication  of  the  telefcope  which  gave  it  vigour.  Dif- 
coveries  of  tRe  moH  wonderful  kind  in  the  heavens,  and 
which  required  no  extent  of  previous  knowledge  to  un- 
derfiandthem,  were  thus  put  into  the  hands  of  every  perfon 
who  could  purchafe  a  fpy- glafs ;  while  the  high  degree 
of  credibility  which  fome  of  the  difeoveries,  fuch  as  the 
phafes  of  Venus  and  the  rotation  pud  fatellites  of  JupE 
ter,  gave  to  the  Copernican  fyffem,  immediately  fet  the 
whole  body  of  the  learned  in  motion.  Galileo  joined  to 
his  ardour  a  great  extent  of  learning,  particularly  of  ma, 
thematical  knowledge  and  found  logic,  and  was  even  the 
firff  who  formally  united  mathematics  with  phyfics ;  and 
his  treatife  on  accelerated  motion  was  the  firfi,  and  a  pre-v 
cious  fruit  of  this  union.  About  the  years  1 642  and  1 644,  .  ?6 

we  find  clubs  of  gentlemen  affociated  in  Oxford  and  Lorn.  °a^ 
don  for  the  cultivation  of  knowledge  by  experiment ;  and  Society^ 
before  1655  all  the  doctrines  of  hydrofiatics  and  pneuma-  Sec.., 
tics  were  familiar  there,  efiablifiied  upon  experiment.  Mr 
Boyle  procured  a  coalition  and  correfpondence  of  thefe 
clubs  under  the  name  of  the  Invifible  and  Philofophical 
Society.  In  May  1658  Mr  Hooke  finiftied  for .  Mr 
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’7.  Boyle  ail  air- pump,  which  had  employed  him  a  long 
“  time,  and  occalioned  him  feveral  journeys  to  London  for 
pump,  things  which  the  workmen  of  Oxford  could  not  execute. 

He  fpeaks  of  this  as  a  great  improvement  on  Mr  Boyle’s 
own  pump,  which  he  had  been  ufing  fome  time  before. 
Boyle  therefore  muft  have  invented  his  air-pump,  and 
was  not  indebted  for  it  to  Schottus’s  account  of  Otto 
Guerick’s,  publiftied  in  his  (Schottus)  Mechanica  Hy- 
drau/o -pneumatic a  in  1 65 7, as  he  after ts  ( Techna  Curio/a). 
The  Royal  Society  of  London  arofe  in  16  j6  from  the 
coalition  of  thefe  clubs,  after  1 5  years  co-operation  and 
eorrefpondence.  The  Montmorine  Society  at  Paris  had 
fubfifted  nearly  about  the  fame  time ;  for  we  find  Pafchal 
in  1648  fpeaking  of  the  meetings  in  the  Sorbonne  Col¬ 
lege,  from  which  we  know  that  fociety  originated. — 
Nuremberg,  in  Germany,  was  alfo  a  diftinguifhed  femi- 
nary  of  experimental  philofophy.  The  magiftrates,  fen- 
fible  of  its  valuable  influence  in  many  manufactures,  the 
fource  of  the  opulence  and  profperity  of  their  city,  and 
many  of  them  philofophers,  gave  philofophy  a  profeffed 
and  munificent  patronage,  furnifhing  the  philofophers 
with  a  copious  apparatus,  a  place  ofaftembly,  and  a  fund 
for  the  expence  of  their  experiments  \  fo  that  this  was 
the  firft  academy  of  fciences  out  of  Italy  under  the  pa¬ 
tronage  of  government.  In  Italy,  indeed,  there  had 
long  exifted  inftitutions  of  this  kind.  Rome  was  the  cen- 
'The  expe-  tre  of  church-government,  and  the  refort  of  all  expedl- 
riments  of  ants  for  preferment.  The  clergy  was  the  majority  of  the 
Toricenf11^  ^earnec^  *n  Chriftian  nations,  and  particularly  of  the 
rapidly  dif-  fy^ematic  philofophers.  Each,  eager  to  recommend 
fufed.  himfelf  to  notice,  brought  forward  every  thing  that  was 
curious  \  and  they  were  the  willing  vehicles  of  philofo- 
phical  communication.  Thus  the  experiments  of  Gali¬ 
leo  and  Toricelli  were  rapidly  diffufed  by  perfons  of  rank, 
the  dignitaries  of  the  church,  or  by  the  monks  their  ob- 
fequious  fervants.  Perhaps  the  recent  defedfion  of  Eng¬ 
land,  and  the  want  of  a  refiding  erabafty  at  Rome,  made 
her  fometimes  late  in  receiving  or  fpreading  philofophi- 
cal  refearches,  and  was  the  caufe  that  more  was  done 
there  proprio  Marie. 

We  hope  to  be  excufed  for  this  digreftion,  We  were 
naturally  led  into  it  by  the  pretenfions  of  Valerianus 
The  merit  Magnus  to  originality  in  the  experiment  of  the  mercury 
•f  Toricel-  fupported  by  the  prefture  of  the  air.  Such  is  the 
b’s  ftrength  of  national  attachment,  that  there  were  not 

^  wanting  fome  who  found  that  Toricelli  had  borrowed 

his  experiment  from  Honoratus  Fabri,  who  had  pro- 
pofed  and  explained  it  in  1641  j  but  whoever  knows 
the  writings  of  Toricelli,  and  Galileo’s  high  opinion  of 
him,  will  never  think  that  he  could  need  fuch  helps. 
(See  this  furmife  of  Mounier  in  Schott.  Tech.  Cur.  III. 
at  the  end). 

Galileo  muft  be  confidered  as  the  author  of  the  expe¬ 
riment  when  he  propofes  it  to  be  made.  Valerianus 
Magnus  owns  himfelf  indebted  to  him  for  the  principle 
and  the  contrivance  of  the  experiment.  It  is  neither 
wonderful  that  many  ingenious  men,  of  one  opinion, 
and  inftrudled  by  Galileo,  fhould  feparately  hit  on  fo 
obvious  a  thing  *,  nor  that  Toricelli,  his  immediate  dif- 
ciple,  his  enthufiaftic  admirer,  and  who  was  in  the  ha¬ 
bits  of  correfponding  with  him  till  his  death  in  1642, 
fhould  be  the  firft  to  put  it  in  pra&ice.  It  became 
the  fubieft  of  difpute  from  the  national  arrogance  and 
felf-conceit  of  fome  Frenchmen,  who  have  always  fhown 
themfelves  difpofed  to  confider.  their  nation  as  at  the 


head  of  the  republic  of  letters,  and  cannot  ‘brook  lire 
concurrence  of  any  foreigners.  Roberval  was  in  this 
inftance,  however,  the  champion  of  Toricelli  ;  but  thofe 
who  know  his  controverfies  with  the  mathematicians  of 
France  at  this  time  will  ealily  account  for  this  exception. 

All  now  agree  in  giving  Toricelli  the  honour  of  the  unjultly. 
firjl  invention  \  and  it  univerfally  paffes  by  the  name  of 
the  Toricellian  Experiment.  The  tube  is  called 
the  Toricelli  an  Tube  j  and  the  fpace  left  by  the 
mercury  is  called  the  Toricellian  Vacuum,  to  di- 
fiinguifh  it  from  the  Boylean  Vacuum,  which  is  only 
an  extreme  rarefa&ion.  31 

The  experiment  was  repeated  in  various  forms,  and  B  was  re- 
with  apparatus  which  enabled  philofophers  to  examine  pea.ted  m 
feveral  effe&s  which  the  vacuum  produced  on  bodies  ex-  forms# 
pofed  in  it.  This  was  done  by  making  the  upper  part  of 
the  tube  terminate  in  a  veftel  of  fome  capacity,  or  com¬ 
municate  with  fuch  a  veflel,  in  which  were  included 
along  with  the  mercury  bodies  on  which  the  experiments 
were  to  be  made.  When  the  mercury  had  run  out,  the 
phenomena  of  thefe  bodies  were  carefully  obferved.  ^2 

An  obje&ion  was  made  to  the  conclufion  drawn  from  An  objec- 
Toricelli’s  experiment,  which  appears  formidable.  If  the  don  to  the 
Toricellian  tube  be  fufpended  on  the  arm  of  a  balance,  B^awn^from 
is  found  that  the  counterpoife  muft  be  equal  to  the  weight 
both  of  the  tube  and  of  the  mercury  it  contains.  This 
could  not  be,  fay  the  objetftors,  if  the  mercury  were  fup¬ 
ported  by  the  air.  It  is  evidently  fupported  by  the  ba¬ 
lance  y  and  this  gave  rife  to  another  notion  of  the  caufe 
different  from  the  peripatetic  fuga  vacut :  a  fufpenfive 
force,  or  rather  attra&ion,  was  affigned  to  the  upper  part 
of  the  tube. 

But  the  true  explanation  of  the  phenomenon  is  moft 
eafy  and  fatisfa&ory.  Suppofe  the  mercury  in  the  ciftern 
and  tube  to  freeze,  but  without  adhering  to  the  tube,  fo 
that  the  tube  could  be  freely  drawn  up  and  down.  In 
this  cafe  the  mercury  is  fupported  by  the  bafe,  without 
any  dependence  on  the  prefture  of  the  air  \  and  the  tube 
is  in  the  fame  condition  as  before,  and  the.folid  mercury 
performs  the  office  of  a  pifton  to  this  kind  of  fyringe. 

Suppofe  the  tube  thruft  down  till  the  top  of  it  touches 
the  top  of  the  mercury.  It  is  evident  that  it  muft  be 
drawn  up  in  oppofition  to  the  prefture  of  the  external 
air,  and  it  is  precifely  fimilar  to  the  fyringe  mentioned 
in  N®  16.  The  weight  fuftained  therefore  by  this  arm'4 
of  the  balance  is  the  weight  of  the  tube  and  the  down¬ 
ward  prefture  of  the  atmofphere  on  its  top.  33 

The  curiofity  of  philofophers  being  thus  excited  by  Galileo’s 
this  very  manageable  experiment,  it  was  natural  now  toor^Fna*  e3&# 
try  the  original  experiment  propofed  by  Galileo.  Ac- performed, 
cordingly  Berti  in  Italy,  Pafchal  in  France,  and  many 
others  in  different  places,  made  the  experiment  with  a 
tube  filled  with  water,  wine,  oil,  &.c.  and  all  with  the 
fuccefs  which  might  be  expected  in  fo  fimple  a  matter  : 
and  hence  the  do&rine  of  the  weight  and  prefture  of  the 
air  rvas  eftabliftied  beyond  contradi&ion  or  doubt.  All 
this  was  done  before  the  year  1648. — A  very  beautiful 
experiment  was  exhibited  by  Auzout,  which  completely 
fatisfied  all  who  had  any  remaining  doubts.  34 

A  fmall  box  or  phial  EFGH  (fig.  6.)  had  two  glafs  An  expert 
tubes,  AB,  CD,  three  feet  long,  inferted  into  it  in  fuch  ment  bY 
a  manner  as  to  be  firmly  fixed  in  one  end,  and  to  reach  A-uzout 
nearly  to  the  other  end.  AB  was  open  at  both  ends,  Fig,  &  , 
and  CD  wTas  clofe  at  D.  This  apparatus  was  complete¬ 
ly  filled  with  mercury,  by  unferewing  the  tube  AB,  fil- 
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Ung  the  box,  an  J  the  tube  CD  5  then  fcretting  in  the 
tube  AB,  and  filling  it  :  then  holding  a  finger  on  the 
orifice  A,  the  whole  was  inverted  and  fet  upright  in 
the  pofition  reprefented  in  figure  /3,  immerfing  the  ori¬ 
fice  A  (now  a  of  fig.  /3.)  in  a  1’mall  veffel  of  quickfilver. 
The  refult  was,  that  the  mercury  ran  out  at  the  orifice  a , 
till  its  furface  m  n  within  the  phial  defcended  to  the  top 
of  the  tube  b  a.  The  mercury  alfo  began  to  defcend 
in  the  tube  d c  formerly  DC)  and  run  over  into  the 
tube  b  a,  and  run  out  at  <?,  till  the  mercury  in  dc  was 
very  near  equal  in  a  level  with  m  n .  The  mercury  de  ¬ 
fending  in  b  a  till  it  flood  at  k,  2 pi  inches  above  the 
.lurface  op  of  the  mercury  in  the  ciftem,  juft  as  in  the 
Toricellian  tube. 

The  rationale  of  this  experiment  is  very  eafy.  The 
whole  apparatus  may  firft  be  confidered  as  a  Toricellian 
tube  of  an  uncommon  fhape,  and  the  mercury  would 
flow  out  at  a.  But  as  foon  as  a  drop  of  mercury  comes 
out,  leaving  a  fpace  above  m  n ,  there  is  nothing  to  keep 
up  the  mercury  in  the  tube  d c.  Its  mercury  therefore 
defends  alfo  ;  and  running  over  into  ba,  continues  to 
fupply  its  expence  till  the  tube  dc  is  almoft  empty,  or 
can  no  longer  fupply  the  wafte  of  b  a.  The  inner  fur- 
face  therefore  falls  as  low  as  it  can,  till  it  is  level  with 
b.  No  more  mercury  can  enter  b  a,  yet  its  column 
is  too  heavy  to  be  fupported  by  the  preffure  of  the  air 
on  the  mercury  in  the  ciftem  below ;  it  therefore  de¬ 
fends  in  b  a ,  and  finally  fettles  at  the  height  h  o ,  equal 
to  that  of  the  mercury  in  the  Toricellian  tube, 
decifive  of.  The  prettied  circumftance  of  the  experiment  remains, 
the  quef-  Make  a  fmall  hole  g  in  the  upper  cap  of  the  box.  The 
tion.  external  air  immediately  rufhes  in  by  its  weight,  and  now 
prefles  on  the  mercury  in  the  box.  This  immediately  raifes 
the  mercury  in  the  tube  dc  to  /,  29!  inches  above  m  n. 
It  prefles  on  the  mercury  at  k  in  the  tube  b  a,  balancing 
the  preffure  of  the  air  in  the  ciftern.  The  mercury  in 
the  tube  therefore  is  left  to  the  influence  of  its  owrn 
weight,  and  it  defends  to  the  bottom.  Nothing  can 
2$  be  more  appofite  or  decifive. 

The  gravi-  And  thus  the  doff  rine  of  the  gravity  and  preffure  of 
ty  ef  the  the  air  is  eftablilhed  by  the  molt  unexceptionable  evi- 
forea'ta"  ^e.nce :  anc*  we  are  to  affume  it  as  a  ftatical 

ticalVin-  principle,  and  to  affirm  a  priori  all  its  legitimate  confe- 
ciple  from  quences. 

which  wc  And  in  the  firft  place,  v/e  obtain  an  exaff  meafure  of 
•btain  the  preffure  of  the  atmofphere.  It  is  precifely  equal  to 
the  weight  of  the  column  of  mercury,  of  water,  of  oil, 
&c.  which  it  can  fupport $  and  the  Toricellian  tube,  or 
others  fitted  up  upon  the  fame  principle,  are  juftly  term¬ 
ed  barofcopes  and  barometers  with  refpeff  to  the  air. 
Now  it  is  obf  rved  that  water  is  fii pported  at  the  height 
xa<fl  3  2  feet  nearly  :  The  weight  of  the  column  is  exaff  ly 
meafure  of  2000  'av°irdupois  pounds  on  every  fquare  foot  of  bafe, 
the  preffure  or  13^  on  every  fquare  inch.  The  fame  conclufion 
of  the  at-  very  nearly  may  be  drawn  from  the  column  of  mercury, 
mofphcre.  which  is  nearly  29^  inches  high  when  in  equilibrium 
with  the  preffure  of  the  air.  We  may  here  obferve,  that 
the  meafure  taken  from  the  height  of  a  column  of  water, 
wine,  fpirits,  and  the  other  fluids  of  confiderable  volati¬ 
lity,  as  chemifts  term  it,  is  not  fo  exaff  as  that  taken 
from  mercury,  oil,  and  the  like.  For  it  is  cbferved, 
that  the  volatile  fluids  are  converted  by  the  ordinary 
heat  of  our  climates  into  vapour  when  the  confining 
preffure  of  the  air  is  removed  $ '  and  this  vapour,  by  its 
elafticity,  exerts  a  fmall  preffure  on  the  furface  of  the 


water,  &c.  in  the  pipe,  and  thus  counteracts  a  fmall 
part  of  the  external  preffure  ;  and  therefore  -the  column 
fupported  by  the  remaining  preffure  muft  be  lighter, 
that  is,  fhorter.  Thus  it  is  found,  that  rectified  fpirits 
will  not  ftand  much  higher  than  is  competent  to  a  weight 
of  13  pounds  on  an  inch,  the  elafticity  of  its  vapour  ba¬ 
lancing  about  tV  of  the  preffure  of  the  air.  We  fhall 
afterwards  have  occafion  to  confider  this  matter  more 
particularly. 

As  the  medium  height  of  the  mercury  in  the  barome¬ 
ter  is  29 1  inches,  we  lee  that  the  whole  globe  fuftains  a 
preffure  equal  to  the  whole  weight  of  a  body  of  mercury 
of  this  height  j  and  that  all  bodies  on  its  furface  fuftain 
a  part  of  this  in  proportion  to  their  furfaces.  An  ordi¬ 
nary  fized  man  fuftains  a  preffure  of  feveral  thoufand 
pounds.  How  comes  it  then  that  we  are  not  fenfible  of '  38 

a  preffure  which  one  fhould  think  enough  to  cruih  us  ^  difficulty 
together  ?  This  has  been  confidered  as  a  ftrong  objeffionlolvec*‘ 
to  the  preffure  of  the  air  •,  for  when  a  man  is  plunged  a 
few  feet  under  water,  he  is  very  fenfible  of  the  preffure. 

The  anfwer  is  by  no  means  fo  eafy  as  is  commonly  ima¬ 
gined.  We  feel  very  diftinffly  the  effects  of  removing 
this  preffure  from  any  part  of  the  body.  If  any  one  will 
apply  the  open  end  of  a  fyringe  to  his  hand,  and  then 
draw  up  the  pifton,  he  will  find  his  hand  fucked  into 
the  fyringe  with  great  force,  and  it  will  give  pain  ;  and 
the  foft  part  of  the  hand  will  fwell  into  it,  being  prefled 
in  by  the  neighbouring  parts,  which  are  fubjeff  to  the 
affion  of  the  external  air.  If  one  lays  his  hand  on  tile 
top  of  a  long  perpendicular  pipe,  fuch  as  a  pump  filled 
to  the  brim  with  water,  which  is  at  firft  prevented  from, 
running  out  by  the  valve  below  j  and  if  the  valve  be 
then  opened,  fo  that  the  water  defcends,  he  will  then 
find  his  hand  fo  hard  preffed  to  the  top  of  the  pipe  that 
he  cannot  drawr  it  a  Way.  But  wrhy  do  we  only  feel  the 
inequality  of  preffure  ?  There  is  a  fimilar  inftance  where¬ 
in  we  do  not  feel  it,  although  we  cannot  doubt  of  its 
exiftence.  When  a  man  goes  flowly  to  a  great  depth 
under  w?ater  in  a  diving-bell,  we  know  unqueftionably 
that  he  is  expofed  to  a  new  and  very  great  preffure,  yet 
he  does  not  feel  it.  But  thofe  faffs  are  not  fufficiently 
familiar  for  general  argument.  The  human  body  is  a 
bundle  of  folids,  hard  or  foft,  filled  or  mixed  with  fluids, 
and  there  are  few  or  no  parts  of  it  which  are  empty. 

All  communicate  either  by  veffels  or  pores ;  and  the  whole 
furface  is  a  fieve  through  which  the  infenfible  perfpira- 
tion  is  performed.  The  whole  extended  furface  of  the 
lungs  is  open  to  the  preffure  of  the  atmofphere  $  every 
thing  is  therefore  in  equilibrio  :  and  if  free  or  fpeedy  ac- 
cefs  be  given  to  every  part,  the  body  will  not  be  dama¬ 
ged  by  the  preffure,  however  great,  any  more  than  a 
wet  fponge  would  be  deranged  by  plunging  it  any  depth 
in  water.  The  preffure  is  inftantaneoufly  diffufed  by 
means  of  the  inoOmpreflible  fluids  with  which  the  parts 
are  filled  ;  and  if  any  parts  are  filled  with  air  or  other 
compreflible  fluids,  thefe  are  compreffed  till  their  elafti¬ 
city  again  balances  the  preffure.  Befides,  all  our  fluids 
are  acquired  flowly,  and  gradually  mixed  with  that  pro¬ 
portion  of  air  which  they  can  diffolve  or  contain.  The 
whole  animal  has  grown  up  in  this  manner  from  the  firft; 
vital  atom  of  the  embryo.  For  fuch  reafons  the  preffure  - 
can  occafion  no  change  of  fhape  by  fqueezing  together 
the  flexible  parts  5  nor  any  obftruffion  by  comprefling 
the  veffels  or  pores.  We  cannot  fay  what  would  be  felt 
by  a  man,  were  it  poflible  that  he  could  have  been  pro¬ 
duced  4 
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duced  and  grown  up  in  vacuo,  and  then  fubje£led  to  the 
compreflion.  We  even  know  that  any  fudden  and  con¬ 
siderable  change  of  general  preffure  is  very  feverely  felt. 
Perfons  in  a  diving-bell  have  been  almoft  killed  by  let¬ 
ting  them  down  or  drawing  them  up  too  fuddenly.  In 
drawing  up,  the  elaftic  matters  within  have  fuddenly 
fwelled,  and  not  finding  an  immediate  efcape  have  burft 
the  veffels.  Dr  Halley  experienced  this,  the  blood  gufh- 
ing  out  from  his  ears  by  the  expanflon  of  air  contained 
in  the  internal  cavities  of  this  organ,  from  which  there 
are  but  very  {lender  pafTages. 

A  very  important  obfervation  recurs  here  :  the  pref¬ 
fure  of  the  atmofphere  is  variable.  This  was  obferved 
almoft  as  foon  as  philofophers  began  to  attend  to  the  ba¬ 
rometer.  Pafchal  obferved  it  in  France,  and  Defcartes 
obferved  it  in  Sweden  in  1650.  Mr  Boyle  and  others 
obferved  it  in  England  in  1656.  And  before  this,  ob- 
fervers,  who  took  notice  of  the  concomitancy  of  thefe 
changes  of  aerial  preffure  with  the  ftate  of  the  atmo- 
fphere,  remarked,  that  it  was  generally  greateft  in  win¬ 
ter  and  in  the  night ;  and  certainly  moll  variable  during 
winter  and  in  the  northern  regions.  Familiar  now  with 
the  weight  of  the  air,  and  confidering  it  as  the  vehicle 
of  the  clouds  and  vapours,  they  noted  with  care  the 
connexion  between  the  weather  and  the  preffure  of  the 
air,  and  found  that  a  great  preffure  of  the  air  was  gene¬ 
rally  accompanied  with  fair  weather,  and  a  diminution 
of  it  with  rain  and  mifts.  Hence  the  barometer  came 
to  be  confidered  as  an  index  not  only  of  the  prefent  ftate 
of  the  air’s  weight,  but  alfo  as  indicating  by  its  varia¬ 
tions  changes  of  weather.  It  became  a  Weather¬ 
glass,  and  continued  to  be  anxioufly  obferved  with  this 
view.  This  is  an  important  fubjeft,  and  in  another  place 
is  treated  in  fome  detail. 

In  the  next  place,  we  may  conclude  that  the  preffure 
of  the  air  will  be  different  in  different  places,  according 
to  their  elevation  above  the  furface  of  the  ocean  :  for  if 
air  be  an  heavy  fluid,  it  muft  prefs  in  fome  proportion 
according  to  its  perpendicular  height.  If  it  be  a  homo¬ 
geneous  fluid  of  equal  denfity  and  weight  in  all  its  parts, 
the  mercury  in  the  ciftern  of  a  barometer  muft  be  preffed 
precifely  in  proportion  to  the  depth  to  which  that  ciilern 
is  immerfed  in  it  j  and  as  this  preffure  is  exadtly  mea- 
fured  by  the  height  of  the  mercury  in  the  tube,  the 
height  of  the  mercury  in  the  Toricellian  tube  muft  be 
exa&ly  proportional  to  the  depth  of  the  place  of  obfer¬ 
vation  under  the  furface  of  the  atmofphere. 

The  celebrated  Defcartes  firft  entertained  this  thought 
(Epift.  67.  of  Pr.  III.),  and  foon  after  him  ^Pafchal. 
His  occupation  in  Paris  not  permitting  him  to  try,  the 
juftnefs  of  his  conje£lure,  he  requefted  Mr  Perrier  a 
gentleman  of  Clermont  in  Auvergne,  to  make  the  ex¬ 
periment,  by  obferving  the  height  of  the  mercury  at 
one  and  the  fame  time  at  Clermont  and  t  on  the  top  of 
a  very  high  mountain  in  the  neighbourhood.  His  let¬ 
ters  to  Mr  Perrier  in  1647  are  ftill  extant.  Accord¬ 
ingly  Mr  Perrier,  in  September  1648,  filled  two  equal 
tubes  with  mercury,  and  obferved  the  heights  of  both 
to  be  the  fame,  viz.  inches,  in  the  garden  of  the 

convent  of  the  Friars  Minims,  fituatedin  the  loweft  part 
of  Clermont.  Leaving  one  of  them  there,  and  one  of 
the  fathers  to  ohferve  it,  he  took  the  other  to  the  top 
of  Puy  de  Domme,  which  was  elevated  nearly  500 
French  fathoms  above  the  garden.  He  found  its  height 
to  be  23/3  inches.  On  his  return  to  the  town,  in  a 
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place  called  Fo?it  de  PArbre ,  150  fathoms  above  the 
garden,  he  found  it  25  inches  \  when  lie  returned  to  the 
garden  it  was  again  2633-,  an<^  the  perfon  fet  to  watch 
the  tube  which  had  been  left  faid  that  it  had  not  varied, 
the  whole  day.  Thus  a  difference  of  elevation  of  300Q 
French  feet  had  occafioned  a  depreftion  of  inches  j 
from  which  it  may  be  concluded,  that  3-^  inches  of 
mercury  weighs  as  much  as  3000  feet  of  air,  and  one- 
tenth  of  an  inch  of  mercury  as  much  as  96  feet  of  air. 

The  next  day  he  found,  that  taking  the  lube  to  the  top 
of  a  ffeeple  I  20  feet  high  made  a  fall  of  one-fixth  of  ai»  • 
inch.  This  gives  72  feet  of  air  for  one-tenth  of  an  inch 
of  mercury ;  but  ill  agreeing  with  the  former  experiment. 

But  it  is  to  be  obferved,  that  a  very  fmall  error  of  ob- 
fervation  of  the  barometer  would  correfpond  to  a  great 
difference  of  elevation,  and  alfo  that  the  height  of  the 
mountain  had  not  been  meafured  with  any  precifion. 

This  has  been  fincedone  (Mem.  Acad.  par.  1703),  and 
found  to  be  529  French  toifes. 

Pafchal  publifhed  an  account  of  this  great  experiment  which 
(Gra?ide  Exp.  fur  la  Pefanteur  de  l’ Air),  and  it  was  were  re- 
quickly  repeated  in  many  places  of  the  world.  In  1653  ^ 

it  wras  repeated  in  England  by  Dr  Power  (Power’s  Ex- 
per.  Phil.)  ;  and  in  Scotland,  in  1661,  by  Mr  Sinclair 
profeffor  of  philofophy  in  the  uuiverfity  of  Glafgow,  who 
obferved  the  barometer  at  Lanark,  on  the  top  of  Mount 
Tinto  in  Clydfdale,  and  on  the  top  of  Arthur’s  Seat 
at  Edinburgh.  He  found  a  depreftion  of  two  inches  be¬ 
tween  Glafgow  and  the  top  of  Tinto,  three  quarters 
of  an  inch  between  the  bottom  and  top  of  Arthur’s 
Seat,  and  yV  of  an  inch  at  the  cathedral  of  Glafgow  on 
a  height  of  126  feet.  See  Sinclair’s  Ars  Nova  et  Mag¬ 
na  Gravitatis  et  Leviiatis  ;  Sturmii  Collegium  Experi¬ 
ment  ale,  and  Scliotti  Teclmica  Cnriofa .  43 

Hence  we  may  derive  a  method  of  meafuring  the  Hence  a 
heights  of  mountains.  Having  afeertained  with  great  raetl€d  °f 
precifion  the  elevation  correfponding  to  a  fall  of  one-  * 

tenth  of  an  inch  of  mercury,  which  is  nearly  90  feet, 
we  have  only  to  obferve  the  length  of  the  mercurial  co¬ 
lumn  at  the  top  and  bottom  of  the  mountain,  and  to 
allowr  90  feet  for  every  tenth  of  an  inch.  Accordingly 
this  method  has  been  praftifed  with  great  fuccefs :  but 
it  requires  an  attention  to  many  things  not  yet  confi- 
dered  ;  fuch  as  the  change  of  denfity  of  the  mercury 
by  beat  and  cold  ;  the  changes  of  denfity  of  air,  which 
are  much  more  remarkable  from  the  fame  caufes  \  and 
above  all,  the  changes  of  the  denfity  of  air  from  its 
compreftibility ;  a  change  immediately  connedled  with 
or  dependent  on  the  very  elevation  we  wifti  to  meafurej, 

Of  all  thefe  afterwards. 

Thefe  obfervation s  give  us  the  moft  accurate  meafure  ^]f0  a 
of  the  denfity  of  air  and  its  fpecific  gravity.  This  is  meafure  of 
but  vaguely  though  dire<ftly  mealured  by  weighing  air  the  denfity 
in  a  bladder  or  vcffel.  The  weight  of  a  manageable of  the  air* 
quantity  is  fo  fmall,  that  a  balance  fufficiently  ticklifti  to 
indicate  even  very  fenfible  ffa&ions  of  it  is  overloaded  .  • 
by  tbe  weight  of  the  veffel  which  contains  it,  and  ceafes 
to  be  exa6l :  and  when  we  take  Rernouilli’s  ingenious 
method  of  fufpending  it  in  water,  we  expofe  ourfelves 
to  great  rifk  of  error  by  the  variation  of  the  water’s 
denfity.  Alfo  it  muft  neceffarily  be  humid  air  which 
we  can  examine  in  this  way  :  but  the  proportion  of  an 
elevation  in  the  atmofphere  to  the  depreftion  of  the  co¬ 
lumn  of  mercury  or  other  fluid,  by  which  we  meafure 
its  preffure,  gives  us  at  once  the  proportion  of  this 
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weight  or  their  fpecifie  gravity.  Thus  fince  it  is  found 
that  in  fuch  a  flate  of  preflure  the  barometer  {lands  at 
30  inches,  and  the  thermometer  at  3  2°,  87  feet  of  rife 
•produces  one-tenth  of  an  inch  of  fall  in  the  barometer, 
the  air  and  the  mercury  being  both  of  the  freezing  tem¬ 
perature,  we  mufl  conclude  that  mercury  is  10,440  times 
heavier  or  denfer  than  air.  Then,  by  comparing  mer¬ 
cury  and  water,  we  get  nearly  for  the  denfity  of 
air  relative  to  water :  but  this  varies  fo  much  by  heat 
and  moifture,  that  it  is  ufelefs  to  retain  any  thing  more 
than  a  general  notion  of  it  ;  nor  is  it  eafy  to  determine 
whether  this  method  or  that  by  adlual  weighing  be  pre¬ 
ferable.  It  is  extremely  difficult  to  obferve  the  height 
of  the  mercery  in  the  barometer  nearer  than  ^±0  of  an 
inch  ;  and  this  will  produce  a  difference  of  even  five  feet, 
or  Tr7  of  the  whole.  Perhaps  this  is  a  greater  propor¬ 
tion  than  the  error  in  weighing. 

From  the  fame  experiments  we  alfo  derive  fome  know- 
ledge  of  the  height  of  the  aerial  covering  which  furrounds 
our  globe.  When  we  raife  our  barometer  87  feet  above 
the  furface  of  the  fea,  the  mercury  falls  about  one-tenth 
of  an  inch  in  the  barometer  :  therefore  if  the  barome¬ 
ter  {hows  30  inches  at  the  fea-ffiore,  we  may  expe&that, 
by  railing  it  300  times  87  feet  or  5  miles,  the  mercury 
in  the  tube  will  defcend  to  the  level  of  the  cifiern,  and 
that  this  is  the  height  of  our  atmofphere.  But  other 
appearances  lead  us  to  fuppofe  a  much  greater  height. 
Meteors  are  feen  with  us  much  higher  than  this,  and 
which  yet  give  undoubted  indication  of  being  fupported 
by  our  air.  There  can  be  little  doubt,  too,  that  the  vi- 
fibility  of  the  expanfe  above  us  is  owing  to  the  reflec¬ 
tion  of  the  fun’s  light  by  our  air.  Were  the  heavenly 
fpaces  perfe6lly  tranfparent,  we  ffiould  no  more  fee  them 
than  the  purefl  water  through  which  we  fee  other  ob¬ 
jects  ;  and  we  fee  them  as  we  fee  water  tinged  with  milk 
or  other  faeculae.  Now  it  is  eafy  to  (how,  that  the  light 
which  gives  us  what  is  called  twilight  mull  be  reflected 
from  the  height  of  at  lead  50  miles ;  for  we  have  it  when 
the  fun  is  depreifed  1 8  degrees  below  our  horizon. 

A  little  attention  to  the  conilitution  of  our  air  will 
knowledge  convince  us,  that  the  atmofphere  muft  extend  to  a  much 
isnotac-  greater  height  than  3 00  times  87  feet.  We  fee  from 
curate.  the  mofl-  foliar  fa£ls  that  it  is  compreffible  ;  we  can 
fqueeze  it  in  an  ox-bladder.  It  is  alfo  heavy ;  preffing 
on  the  air  in  this  bladder  with  a  very  great  force,  not 
lefs  than  1500  pounds.  We  mufl  therefore  confider  it 
as  in  a  Hate  of  compreffion,  exifting  in  fmaller  room  than 
it  would  afliime  if  it  were  not  compreffed  by  the  incum¬ 
bent  air.  It  mufl  therefore  be  in  a  condition  fomething 
refembling  that  of  a  quantity  of  fine  carded  wool  thrown 
loofely  into  a  deep  pit  5  the  lower  flrata  carrying  the 
weight  of  the  upper  flrata,  and  being  compreffed  by  them; 
and  fo  much  the  more  compreffed  as  they  are  further 
down,  and  only  the  upper  flratum  in  its  unconfirmed 
and  moft  expanded  flate.  If  we  ffiall  fuppofe  this  wool 
thrown  in  by  a  hundred  weight  at  a  time,  it  will  be  di¬ 
vided  into  flrata  of  equal  weights,  but  of  unequal  thick- 
jnefs  ;  the  lowefl  being  the  thinned,  and  the  fuperior 
Strata  gradually  increasing  in  thicknefs.  Now,  fuppofe 
the  pit  filled  with  air,  and  reaching  to  the  top  of  the 
atmofphere,  the  weights  of  all  the  flrata  above  any  ho¬ 
rizontal  plane  in  it  ismeafured  by  the  height  of  the  mer¬ 
cury  in  the  Toricellian  tube  placed  in  that  plane  ;  and 
one  tenth  of  an  inch  of  mercury  is  juft  equal  to  the 
weight  of  the  lowefl  flratum  87  feet  thick  :  for  on 
Vcl.  XVI.  Part  II. 
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railing  the  tube  87  feet  from  the  fea,  the  furface  6f  the 
mercury  will  defcend  one-tenth  of  an  inch.  Raife  the 
tube  till  the  mercury  fall  another  tenth  :  This  flratum 
mufl  be  more  than  87  feet  thick  ;  how  much  more  we 
cannot  tell,  being  ignorant  of  the  law  of  the  air’s  ex- 
paiifion.  In  order  to  make  it  fall  a  third  tenth,  we 
mufl  raife  it  through  a  flratum  dill  thicker ;  and  fo  on 
continually. 

All  this  is  abundantly  confirmed  by  the  very  fird  ex¬ 
periment  made  by  the  order  and  directions  of  Pafchal  : 

For  by  carrying  the  tube  from  the  garden  of  the  con¬ 
vent  to  a  place  150  fathoms  higher,  the  mercury  fell 
inches,  or  1.2916;  which  gives  about  69  feet  8  inches 
of  aerial  dratum  for  tTo  of  an  inch  of  mercury  ;  and  by 
carrying  it  from  thence  to  a  place  350  fathoms  higher, 
the  mercury  fell  i-J-J,  or  1.9167  inches,  which  gives 
109  feet  7  inches  for  T~  of  an  inch  of  mercury.  Thefe 
experiments  were  not  accurately  made  ;  for  at  that  time 
the  philofophers,  though  zealous,  were  but  fcholors  in 
the  faience  of  experimenting,  and  novices  in  the  art.  But 
the  refults  abundantly  fhow  this  general  truth,  and  they 
are  completely  confirmed  by  thoufands  of  fubfequent  ob- 
fervations.  It  is  evident  from  the  whole  tenor  of  them, 
that  the  flrata  of  air  decreafe  in  deniiy  as  we  afcend 
through  the  atmofphere  ;  but  it  remained  to  be  difco- 
vered  what  is  the  force  of  this  decreafe,  that  is,  the 
law  of  the  air’s  expanfion.  Till  this  be  done  we  cart 
fay  nothing  about  the  confiitution  of  our  atmofphere  : 
we  cannot  tell  in  what  manner  it  is  fitted  for  raffing 
and  fupporting  the  exhalations  and  vapours  which  arc 
continually  arifing  from  the  inhabited  regions  ;  not  as 
an  excrementitious  wade,  but  to  be  fupported,  perhaps 
manufactured,  in  that  vaft  laboratory  of  nature,  and  to 
be  returned  to  us  in  beneficent  fliowfers.  We  cannot 
ufe  our  knowledge  for  the  curious,  and  frequently  ufeful, 
purpofe  ofmeafuring  the  heights  of  mountains  and  taking 
the  levels  of  extenfive  regions ;  in  diort,  without  an  ac¬ 
curate  knowledge  of  this,  we  can  hardly  acquire  any 
acquaintance  with  thofe  mechanical  properties  which 
didinguidi  air  from  thofe  liquids  which  circulate  here 
below.  « 

Having  therefore  confidered  at  fome  length  the  lead-  Compreffi- 
ing  confequences  of  the  air’s  fluidity  and  gravity,  let  bility  of  th^ 
us  confider  its  compreffibility  with  the  fame  care  ;  and  air. 
then,  combining  the  agency  of  both,  we  fhall  anfwer  all 
the  purpofes  of  philofophy,  difcover  the  laws,  explain 
the  phenomena  of  nature,  and  improve  art*  We  pro¬ 
ceed  therefore  to  confider  a  little  the  phenomena  which 
indicate  and  charaClerife  this  other  property  of  the  air. 

All  fluids  are  elaflic  and  compreffible  as  well  as  air  ; 
but  in  them  the  compreffibility  makes  no  figure,  or  does 
not  intered  us  while  we  are  confidering  their  preflures, 
motions,  and  impulfions.  But  in  air  the  compreffibility 
and  expanfion  jflraw  our  chief  attention,  and  make  it  a 
proper  representative  of  this  clafs  of  fluids.  g 

Nothing  is  more  familiar  than  the  compreffibility  of  a  familiar 
air.  It  is  feen  in  a  bladder  filled  with  it,  which  we  canphenome- 
forcibly  fqueeze  into  lefs  room  ;  it  is  feen  in  a  Syringe,  n0Ih  which 
of  which  we  can  pufh  the  plug  farther  and  farther  as 
we  increafe  the  preflure. 

But  thefe  appearances  bryig  into  view  another,  and  thews  its 
the  mod  interefting,  property  of  air,  viz.  its  clqjlicity.  elafticity* 
When  we  have  Squeezed  the  air  in  the  bladder  or  fy- 
ringe  into  lefs  room,  we  find  that  the  force  with  which 
we  compreffed  it  is  necefiary  to  leep  it  in  this  bulk  ;  and 
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that  if  we  ceafe  to  prcfs  it  together,  it  will  fwell  out 
and  regain  its  natural  dlmenfions.  This  diftinguifhes 
it  effentially  from  fuch  a  body  as  a  mafs  of  flour,  fait, 
or  fuch  like,  which  remain  in  the  compreffed  ffate  to 
which  we  reduce  them. 

There  is  fomething  therefore  which  oppofes  the  com- 
preflion  different  from  the  fimple  impenetrability  of  the 
air :  there  is  fomething  that  oppofes  mechanical  force  : 
there  is  fomething  too  which  produces  motion,  not  only 
refilling  compreflion,  burpufhing  back  the  compreflmg 
body,  and  communicating  motion  to  it.  As  an  arrow 
is  gradually  accelerated  by  the  bow  firing  prefling  it 
forward,  and  at  the  moment  of  its  difeharge  is  brought 
to  a  fiate  of  rapid  motion  3  fo  the  ball  from  a  pop¬ 
gun  or  wind- gun  is  gradually  accelerated  along  the 
barrel  by  the  preffure  of  the  air  during  its  expanfion 
from  its  compreffed  fiate,  and  finally  quits  it  with  an  ac¬ 
cumulated  velocity.  Thefe  two  motions  are  indications 
perfeflly  fimilar  of  the  elaflicity  of  the  bow  and  of  the 
air. 

Thus  it  appears  that  air  is  heavy  and  elallic.  It 
needs  little  confideration  to  convince  us  in  a  vague  man¬ 
ner  that  it  is  fluid.  The  eafe  with  which  it  is  pene¬ 
trated,  and  driven  about  in  every  direction,  and  the  mo¬ 
tion  of  it  in  pipes  and  channels,  however  crooked  and 
intricate,  entitle  it  to  this  chara&er.  But  before  we 
can  proceed  to  deduce  confequences  from  its  fluidity, 
and  to  offer  them  as  a  true  account  of  what  will  happen 
in  thefe  circumflances,  it  is  neceffary  to  exhibit  foine 
diflinfl  and  fimple  cafe,  in  wdiich  the  characterise  me¬ 
chanical  property  of  a  fluid  is  clearly  and  unequivocally 
obferved  in  it.  That  property  of  fluids  from  which  ail 
the  Lms  of  hydroffatics  and  hydraulics  are  derived  with 
Aridteff  evidence  is,  that  any  preffure  applied  to  any 
part  of  them  is  propagated  through  the  whole  mafs  in 
every  diredlion  3  and  that  in  confequence  of  this  diffu- 
fion  of  preffure,  any  two  external  forces  can  be  put  in 
equilibrio  by  the  interpofition  of  a  fluid,  in  the  fame 
way  as  they  can  be  put  in  equilibrio  by  the  intervention 
of  any  mechanical  engine. 

Let  a  clofe  veffel  ABC  (fig.  7.),  of  any  form,  have 
two  upright  pipes  EDC,  GFB,  inferted  into  any  parts 
of  its  top,  fides,  or  bottom,  and  let  water  be  poured 
into  them,  fo  as  to  ftand  in  equilibrio  with  the  horizon¬ 
tal  fur faces  at  E,  D,  G,  F,  and  let  D  d,  F f,  he  hori¬ 
zontal  lines,  it  will  be  found  that  the  height  of  the  co¬ 
lumn  E  d  is  fenfibly  equal  to  that  of  the  column  Gf 
This  is  a  fadl  univerfally  obferved  in  whatever  way  the 
pipes  are  inferted. 

Now  the  furface  of  the  water  at  D  is  undoubtedly 
preffed  upwards  with  a  force  equal  to  a  column  of  wa¬ 
ter,  having  its  furface  for  its  bafe,  and  E  d  for  its  height 3 
it  is  therefore  prevented  from  rihng  by  fome  oppofite 
force;  This  can  be  nothing  but  the  elaflicity  of  the 
confined  air  prefling  it  down.  The  very  fame  thing 
muft  be  faid  of  the  furface  at  F  3  and  thus  there  are 
two  external  preffures  at  D  and  F  fet  in  equilibrio  by 
the  interpofition  of  air.  The  force  exerted  on  the  fur¬ 
face  D,  by  the  preffure  of  the  column  E  d,  is  therefore 
propagated  to  the  furface  at  F  3  and  thus  air  has  this 
charadleriAic  mark  of  fluidity. 

In  this  experiment  the  weight  of  the  air  is  infenfible 
when  the  veffel  is  of  fmall  fize,  and  has  no  fenfible  fhare 
in  the  preffure  reaching  at  D  and  F.  But  if  the  ele¬ 
vation  of  the  point  F  above  D  is  very  great,  the  column 


E  d  will  be  obferved  fenfibly  to  exceed  the  column  Gf 
Thus  if  F  be  70  feet  higher  than  D,  E  d  will  be  an  inch 
longer  than  the  column  Gf:  for  in  this  cafe  there  is 
reading  at  D,  not  only  the  preffure  propagated  from  F, 
but  alfo  the  weight  of  a  column  of  air,  having  the  fur¬ 
face  at  D  for  its  bafe  and  70  feet  high.  This  is  equal 
to  the  weight  of  a  column  of  water  one  inch  high. 

It  is  by  this  propagation  of  preffure,  this  fluidity, 
that  the  pellet  is  difeharged  from  a  child’s  pop  gun.  it 
flicks  fail  in  the.  muzzle  3  and  he  forces  in  another  pel¬ 
let  at  the  other  end,  wdiich  he  preffes  forward  with  the 
rammer,  condenfing  the  air  betw  een  them,  and  thus  pro¬ 
pagating  to  the  other  pellet  the  preffure  which  he  exerts*, 
till  the  fri&ion  is  overcome,  and  the  pellet  is  difeharged 
by  the  air  expanding  and  following  it. 

There  is  a  pretty  philofophical  plaything  which  iB 
luflrates  this  property  of  air  in  a  very  perfpicuous  man¬ 
ner,  and  which  w  e  fliall  afterwards  have  occafion  to  con- 
fider  as  converted  into  a  moll  ufeful  hydraulic  machine. 

This  is  what  is  ufually  called  Hero's  fountain,  having  54 
been  invented  by  a  Syracufan  of  that  name.  It  con-Pero  s. 
fills  of  two  veffel s  KLMN  (fig.  8.),  OPQR,  which  are  “t 
clofe  on  all  fides.  The  tube  AB,  having  a  funnel  a-top,  & 
paffes  through  the  uppermofl  veffel  without  communi¬ 
cating  with  it,  being  foldcred  into  its  top  and  bottom. 

It  alfo  paffes  through  the  top  of  the  under-veffel,  where 
it  is  alfo  foldered,  and  reaches  almofl  to  its  bottom. 

This  tube  is  open  at  both  ends.  There  is  another  open 
tube  ST,  wdiich  is  foldered  into  the  top  of  the  under 
veffel  and  the  bottom  of  the  upper. veffel,  and  reaches 
almofl  to  its  top.  Thefe  twro  tubes  ferve  alfo  to  fup- 
port  the  upper  veffel.  A  third  tube  GF  is  foldered 
into  the  top  of  the  upper  veffel,  and  reaches  almofl  to 
its  bottom.  This  tube  is  open  at  both  ends,  but  the 
orifice  G  is  very  finall.  Now  fuppofe  the  uppermofl 
veffel  filled  with  wTater  to  the  height  EN,  E  e  being  its 
furface  a  little  below  T.  Stop  the  orifice  G  with  the 
finger,  and  pour  in  water  at  A.  This  will  defeend 
through  AB,  and  comprefs  the  air  in  OPQR  into  lefs 
room.  Suppofe  the  water  in  the  under  veffel  to  have 
acquired  the  furface  Cr,  the  air  which  formerly  occupied 
the  whole  of  the  fpaces  OPQR,  and  KL  e  E  will  now 
be  contained  in  the  fpaces  0  P  c  C  and  KL  e  E  3  and  its 
elaflicity  will  be  in  equilibrio  with  the  weight  of  the 
column  of  water,  whofe  bafe  is  the  furface  E  e,  -and 
whofe  height  is  A  c .  As  this  preffure  is  exerted  in 
every  part  of  the  air,  it  will  be  exerted  on  the  furface 
E  e  of  the  water  of  the  upper  veffel  3  and  if  the  pipe 
FG  wrere  continued  upwards,  the  w^ater  wrould  be  fup- 
ported  in  it  to  an  height  e  H  above  E  e ,  equal  to  A  c. 
Therefore  if  the  finger  be  now  taken  from  off  the  ori¬ 
fice  G,  the  w7ater  will  fpout  up  to  the  fame  height  as  if 
it  had  been  immediately  forced  out  by  a  column  of  water 
A  c  without  the  intervention  of  the  air,  that  is,  nearly 
to  H.  If  inffead  of  the  funnel  at  A,  the  veffel  have 
a  brim  VW  which  wfill  caufe  the  water  difeharged  at  G 
to  run  down  the  pipe  AB,  this  fountain  will  play  till 
all  the  wTater  in  the  upper  veffel  is  expended.  The  ope¬ 
ration  of  this  fecond  fountain  will  be  better  underflood 
from  fig.  9.  wdiich  an  intelligent  reader  will  fee  is  per-  yi?. 
fe&ly  equivalent  to  fig.  8.  A  very  powerful  engine  for 
railing  water  upon  this  principle  has  long  been  employed 
in  the  Hungarian  mines  3  wdiere  the  pipe  AB  is  about 
200  feet  high,  and  the  pipe  FG  about  1 20  3  and  thfe 
condenfation  is  made  in  the  upper  veffel,  and  communi¬ 
cated 
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caled  to  the  lower,  at  the  bottom  of  the  mine,  by  a  long 
pipe.  See  WATER-Works, 

Laws  of  We  may  now  apply  to  air  all  the  laws  of  hydroftatics 
hydrofta-  and  hydraulics,  in  perfedl  confidence  that  their  legiti- 
tics  appli-  mate  confequences  will  be  obferved  in  all  its  fituations. 
cable  to  air.  \\re  ihall  in  future  fubftitute,  in  place  of  any  force  act¬ 
ing  on  a  furface  of  air,  a  column  of  water,  mercury,  or 
any  other  tluid  vvhofe  wreight  is  equal  to  this  force  : 
and  as  we  know  diftin£tly  from  theory  what  will  be  the 
confequences  of  this  hydroftatic  preflure,  we  fhall  de¬ 
termine  a  priori  the  phenomena  in  air  ;  and  in  cafes 
where  theory  does  not  enable  us  to  fay  with  precifion 
what  is  the  eifecft  of  this  preflure,  experience  informs 
us  in  the  cafe  of  water,  and  analogy  enables  us  to  tranf- 
fer  this  to  air.  We  Ihall  find  fhis  of  great  fervice  in 
fome  cafes,  which  otherwife  are  almofl  defperate  in  the 
^  prefent  ftate  of  our  knowledge. 

More  re-  From  fuoh  familiar  and  fimple  obfervations  and  expe- 
finedexpe-  riments,  the  fluidity,  the  heavinefs,  and  elafticity,  are 
riments,  difcovered  of  the  fubftance  with  w7hich  we  are  furround- 

UC  1  aS  ed,  and  which  we  call  air.  But  to  underhand  thefe  pro¬ 

perties,  and  completely  to  explain  their  numerous  and 
important  confequences,  we  muft  call  in  the  aid  of  more 
refined  obfervations  and  experiments,  which  even  this 
fcanty  knowledge  of  them  enables  us  to  make  ;  we 
muft  contrive  fome  methods  of  producing  with  preci¬ 
fion  any  degree  of  condenfation.  or  rarefaction,  of  em¬ 
ploying  or  excluding  the  gravitating  preflure  of  air,  and 
of  modifying  at  pleafure  the  aCtion  of  all  its  mechanical 
properties. 

jl  method  Nothing  can  be  more  obvious  than  a  method  of  com- 
ofcompref-  prefling  a  quantity  of  air  to  any  degree.  Take  a  cy- 
fing  the  air  ftnder  or  prifmatic  tube  AB  (fig*  io.)  fhut  at  one  end, 

^  Plate  and  a  P^on  or  P^ig  C,  niccly  no  air 

scccxxiv.  can  Pa^s  bY  h^cs.  This  will  be  beft  done  in  a  cy- 
Fig.  io.  lindric  tube  by  a  turned  ftopper,  covered  with  oiled 
leather,  and  fitted  with  a  long  handle  CD.  When  this 
is  thru  ft  down,  the  air  which  formerly  occupied  the 
whole  capacity  of  the  tube  is  condenfed  into  lefs  room. 
The  force  neceffary  to  produce  any  degree  of  compref- 
fion  may  be  concluded  from  the  weight  neceffary  for 
pufhing  down  the  plug  to  any  depth.  But  this  intern¬ 
ment  leaves  us  little  opportunity  of  making  interefting 
experiments  on  or  in  this  condenfed  air ;  and  the  force 
required  to  make  any  degree  of  compreflion  cannot  be 
meafured  with  much  accuracy ;  becaufe  the  pifton  muft 
be  very  clofe,  and  have  great  friCtion,  in  order  to  be 
fufhciently  tight :  And  as  the  compreflion  is  increafed, 
the  leather  is  more  fqueezed  to  the  fide  of  the  tube; 
and  the  proportion  of  the  external  force,  which  is  em¬ 
ployed  merely  to  overcome  this  variable  and  uncertain 
fri&ion,  cannot  be  afeertained  with  any  tolerable  pre- 
cifion.  To  get  rid  of  thefe  imperfections,  the  following 
addition  may  be  made  to  the  inftrument,  which  then  be- 
comes  wh^t  is  called  the  vend enjing  fyringe.- 
'the  con-  The  end  of  the  fyringe  is  perforated  with  a  very 
denfing  fy-  fmall  hole  ef;  and  being  externally  turned  to  a  fmall 
xinge  with  Cyllnc[er?  a  narrow  flip  of  bladder,  or  of  thin  leather, 
foaked  in  a  mixture  of  oil  and  tallow,  muft  be  tied  over 
the  hole.  Now  let  us  fuppofe  the  pifton  pufhed  down 
to  the  bottom  of  the  barrel  to  which  it  applies  clofe  ; 
when  it  is  drawn  up  to  the  top,  it  leaves  a  void  behind, 
and  the  weight  of  the  external  air  preffes  on  the  flip  of 
bladder,  which  therefore  claps  clofe  to  the  brafs,  and 
thus  performs  the  part  of  a  valve,  and  keeps  it  clofe  fo 


that  no  air  can  enter.  But  the  pifton  having  reached 
the  top  of  the  barrel,  a  hole  F  in  the  fide  of  it  is  juft 
below  the  pifton,  and  the  air  rufties  through  this  hole 
and  fills  the  barrel.  Now  pufh  the  pifton  down  again, 
it  immediately  paffes  the  hole  F,  and  no  air  efcapes 
through  it  ;  it  therefore  forces  open  the  valve  at^  and 
efcapes  while  the  pifton  moves  to  the  bottom.  5P 

Now  let  E  be  any  veffel,  fuch  as  a  glafs  bottle,  hav- °r 
ing  its  mouth  furnifhed  with  a  brafs  cap  firmly  ce¬ 
mented  to  it,  having  a  hollow  ferew  which  fits  a  folid 
ferew  p  o ,  turned  on  the  cylindric  nozzle  of  the  fyringe. 

Screw  the  fyringe  into  this  cap,  and  it  is  evident  that 
the  air  forced  out  of  the  fyringe  will  be  accumulated  in 
this  veffel :  for  upon  drawing  up  the  pifton  the  valve 
f  always  Ihuts  by  the  elafticity  or  expanding  force  of  the 
air  in  E  ;  and  on  pufhing  it  down  again,  the  valve  will 
open  as  foon  as  the  pifton  has  got  fo  far  down  that  the 
air  in  the  lower  part  of  the  barrel  is  more  powerful  than 
the  air  already  in  the  veffel.  Thus  at  every  ftroke  an 
additional  barrelful  of  air  wTill  be  forced  into  the  veffel 
E  5  and  it  will  be  found,  that  after  every  ftroke  the  pi¬ 
fton  muft  be  farther  pufhed  down  before  the  valve  wall 
open.  It  cannot  open  till  the  preflure  ariflng  from  the 
elafticity  of  the  air  condenfed  in  the  barrel  is  fuperior  to 
the  elafticity  of  the  air  condenfed  in  the  veffel  ;  that  is, 
till  the  condenfation  of  the  firft,  or  its  denftty,  is  fome - 
what  greater  than  that  of  the  laft,  in  order  to  overcome 
the  draining  of  the  valve  on  the  hole  and  the  flicking  oc- 
cafioned  by  the  clammy  matter  employed  to  make  it  air¬ 
tight.  . 

Sometimes  the  fyringe  is  conftruCted  with  a  valve  in  A  ^i^ent 
the  pifton.  This  pifton,  inftead  of  being  of  one  piece  ^  oTthis 
and  folid,  eonfifts  of  two  pieces  perforated.  The  upper  fyringe. 
part  ih?im  is  conneCted  with  the  rod  or  handle,  and 
has  its  lower  part  turned  down  to  a  fmall  cylinder, 
which  is  ferewed  into  the  lower  part  k  Ion;  and  has 
a  perforation  g  h  going  up  in  the  axis,  and  terminating 
in  a  hole  h  in  one  fide  of  the  rod,  a  piece  of  oiled  lea¬ 
ther  is  drained  acrofs  the  hole  g .  When  the  pifton  is 
drawn  up  and  a  void  left  below  it,  the  weight  of  the  ex¬ 
ternal  air  forces  it  through  the  hole  hgy  opens  the  valve 
£•,  and  fills  the  barrel.  Then,  on  pufhing  down  the  pi¬ 
fton,  the  air  being  fqueezed  into  lefs  room,  preffes  on  the 
valve g,  fhuts  it;  and  none  efcaping  through  the  pifton, 
it  is  gradually  condenfed  as  the  pifton  defeends  till  it 
opens  the  valve  f  and  is  added  to  that  already  accumu¬ 
lated  in  the  veffel  E.  6r 

Having  in  this  manner  forced  a  quantity  of  air  into  Elafticity 
the  veffel  E,  we  can  make  many  experiments  in  it  in?*" lbe  a*r 
this  ftate  of  condenfation.  We  are  chiefly  concerned  at^  condea- 
prefent  with  the  effeCt  which  this  produces  on  its  elafti- fation. 
city.  We  fee  this  to  be  greatly  increafed ;  for  we  find 
more  and  more  force  required  for  introducing  every  fuc- 
ceflive  barrelful.  When  the  fyringe  is  unlcrewed,  we 
fee  the  air  rufh  out  with  great  violence,  and  every  in¬ 
dication  of  great  expanding  force.  If  the  fyringe  be 
connected  with  the  veffel  E  in  the  fame  manner  as  the 
fyringe  in  N°  17.  viz.  by  interpofing  a  ftopcock  B  be¬ 
tween  them  (fee  fig.  3.),  and  if  this  ftopcock  have  a 
pipe  at  its  extremity,  reaching  near  to  the  bottom  of  the 
veffel,  which  is  previoufly  half  filled  with  water,  we  can 
obferve  diftinCtly  when  the  elafticity  of  the  air  in  the  fy¬ 
ringe  exceeds  that  of  the  air  in  the  receiver  :  for  the  pi¬ 
fton  muft  be  pufhed  down  a  certain  length  before  the 
air  from  the  fyringe  bubbles  up  through  the  water,  and 
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the  pifton  muff  be  farther  down  at  each  fucceflive  flroke 
before  this  appearance  is  obferved.  When  the  air  has 
thus  been  accumulated  in  the  receiver,  it  preffes  the 
iides  of  it  outward,  and  will  burff  it  if  notftrong  enough. 
It  alfo  preifes  on  the  furface  of  the  water  y  and  if  we 
*ow  fhut  the  cock,  unferew  the  fyringe,  and  open  the 
cock  again,  the  air  will  force  the  water  through  the 
pipe  with  great  velocity,  caufing  it  to  rife  in  a  beautiful 
jet.  When  a  metal-receiver  is  ufed,  the  condensation 
may  be  puihed  to  a  great  length,  and  the  jet  will  then 
rife  to  a  great  height  *,  which  gradually  diminiihes  as  the 
water  is  expended  and  room  given  to  the  air  to  expand 
itfelf.  See  the  figure. 

We  judge  of  the  condenfation  of  air  in  the  veffel  E 
by  the  number  of  drokes  and  the  proportion  of  the 
capacity  of  the  fyringe  to  that  of  the  veffel.  Suppofe 
the  fil'd  to  be  one-tenth  of  the  lad  y  then  we  know, 
that  after  10  ftrokes  the  quantity  of  air  in  the  veffel  is 
doubled,  and  therefore  its  denfity  double,  and  fo  on  af¬ 
ter  any  number  of  drokes.  Let  the  capacity  of  the  fy¬ 
ringe  (when  the  pidon  is  drawn  to  the  top)  be  a,  and 
that  of  the  veflel  be  b ,  and  the  number  of  ftrokes  be  n, 

the  denfity  of  air  in  the  veflel  will  be  or 

b 

na 

b  ‘ 

But  this  is  on  the  fuppofition  that  the  pifton  accu¬ 
rately  fills  the  barrel,  the  bottom  of  the  one  applying 
clofe  to  that  of  the  other,  and  that  no  force  is  neceffary 
for  opening  either  of  the  valves:  but  the  firft  cannot 
be  infured,  and  the  lad  is  very  far  from  being  true.  In 
the  condru&ion  now  deferibed,  it  will  require  at  lead: 
one  twentieth  part  of  the  ordinary  preflure  of  the  air  to 
open  tlie  pidon  valve  :  therefore  the  air  which  gets  in 
will  want  at  lead  this  proportion  of  its  complete  eladi- 
city  y  and  there  is  always  a  fimilar  part  of  the  elaftici- 
ty  employed  in  opening  the  nozzle  valve.  The  conden¬ 
fation  therefore  is  never  nearly  equal  to  what  is  here  de¬ 
termined. 

It  is  accurately  enough  meafured  by  a  gage  fitted  to 
the  indrument.  A  glais  tube  GH  of  a  cylindric  bore, 
and  clofe  at  the  end,  is  ferewed  into  the  fide  of  the  cap 
on  the  mouth  of  the  veflel  E.  A  fmall  drop  of  water 
or  mercury  is  taken  into  this  tube  by  warming  it  a  little 
in  the  hand,  which  expands  the  contained  air,  fo  that 
when  the  open  end  is  dipped  into  water,  and  the  whole 
allowed  to  cool,  the  water  advances  a  little  into  the  tube. 
The  tube  is  furniflied  with  a  fcale  divided  into  fmall 
equal  parts,  numbered  from  the  clofe  end  of  the  tube. 
Since  this  tube  communicates  with  the  veflel,  it  is  evi¬ 
dent  that  the  condenfation  will  force  the  water  along 
the  tube,  adding  like  a  pidon  on  the  air  beyond  it,  and 
the  air  in  the  tube  and  veflel  will  always  be  of  one  den¬ 
fity.  Suppofe  the  number  at  which  th&  drop  dands 
before  the  condenfation  is  made  to  be  c ,  and  that  it 
flands  at  d  when  the  condenfation  has  attained  the  de¬ 
gree  required,  the  denfity  of  the  air  in  the  remote  end 

of  the  gage,  and  confequently  in  the  veflel,  will  be  -• 
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A  variation  Sometimes  there  is  ufed  any  bit  of  tube  clofe  at  one 
lt'  end,  having  a  drop  of  water  in  it,  Amply  laid  into  the 
veffel  E,  and  furniflied  or  not  with  a  fcale  :  but  this 
can  only  be  ufed  with  gdafs  veffels,  and  thefe  are  too 
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weak  to  refid  the  preflure  arifing  from  great  condenfa¬ 
tion.  In  fuch  experiments  metalline  veffels  are  ufed, 
fitted  with  a  variety  of  apparatus  for  different  experi¬ 
ments.  Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

It  mud  be  obferved  in  this  place,  that  very  great  con- Syringes 
denfations  require  great  foice,  and  therefore  fmall  fy- for  great 
-ringes.  It  is  therefore  convenient  to  have  them  of  va-c.  enia" 
rious  fizes,  and  to  begin  with  thofe  of  a  larger  diame-U011S‘ 
ter,  which  operate  more  quickly ;  and  when  the  con¬ 
denfation  becomes  fatiguing,  to  change  the  fyringe  for  a 
fmaller. 

For  this  reafon,  and  in  general  to  make  the  conden-  ^  7 

fing  apparatus  more  convenient,  it  is  proper  to  have  acockbe- 
dop-cock  interpofed  between  the  fyringe  and  the  veffel,  tween  the 
or  as  it  is  ufually  called  the  receiver.  This  confids  of  af>'riflSe  aci* 
brafs  pipe,  which  has  a  well-ground  cock  in  its  middle, recelvtr* 
and  has  a  hollow  ferew  at  one  end,  which  receives  the 
nozzle  ferew  of  the  fyringe,  and  a  folid  ferew  at  the 
other  end,  which  fits  the  ferew  of  the  receiver.  See 

3*  ^  68 

By  thefe  gages,  or  contrivances  fimilar  to  them,  we  Inftances  of 
have  been  able  to  afeertain  very  great  degrees  of  con-greatC0n- 
denfation  in  the  courfe  of  fome  experiments.  Dr  Hales  den^at*0IS 
found,  that  when  dry  wood  was  put  into  a  drong  veffel, prove 
which  it  almod  filled,  and  the  remainder  was  filled  with 
water,  the  fwelling  of  the  wood,  occafioned  by  its  im¬ 
bibition  of  water,  condenfed  the  air  of  his  gage  into  the 
thoufandth  of  its  original  bulk.  He  found  that  peafe 
treated  in  the  fame  way  generated  eladic  air,  which 
preffmg  on  the  air  in  the  gage  condenfed  it  into  the 
fifteen  hundredth  part  of  its  bulk.  This  is  the  greateft 
condenfation  that  has  been  afeertained  with  precifion, 
although  in  other  experiments  it  has  certainly  been  car¬ 
ried  much  farther  y  but  the  precife  degree  could  not  be 
afeertained. 

The  only  ufe  to  be  made  of  this  obfervation  at  pre-  ajr 
fent  is,  that  fince  we  have  been  able  to  exhibit  air  in  a  water  to  be 
denfity  a  thoufand  times  greater  than  the  ordinary  den-eiffndafly 
fity  of  the  air  we  breathe,  it  cannot,  as  fome  imagine,different5 
be  only  a  different  form  of  water  y  for  in  this  date  it  is 
as  denfe  or  denfer  than  water,  and  yet  retains  its  great 
expanfibility. 

Another  important  obfervation  is,  that  in  every  date  and  Hiow 
of  denfity  in  which  we  find  it,  it  retains  its  perfect  the  error  of 
fluidity,  tranfmitting  all  preffures  which  are  applied  tofo.me  °PU 
it  with  undiminifhed  force,  as  appears  by  the  equality 
conftantly  obferved  between  the  oppofing  columns  ofetafticify, 
water  or  other  duid  by  which  it  is  compreffed,  and  by  Sec. 
the  facility  with  which  all  motions  are  performed  in  it 
in  the  mod  compreffed  dates  in  which  we  can  make  ob- 
fervations  of  this  kind.  This  fadl  is  totally  incompa¬ 
tible  with  the  opinion  of  thofe  who  aferibe  the  eladici- 
ty  of  air  to  the  fpringy  ramified  dru&ure  of  its  particles,, 
touching  e.ch  other  like  fo  many  pieces  of  fponge  or 
foot-balls.  A  colledlion  of  fuch  particles  might  indeed 
be  pervaded  by  folid  bodies  with  confiderable  eafe,  if 
they  were  merely  touching  each  other,  and  not  fbbjedl- 
ed  to  any  external  preflure.  But  the  moment  fuch  pref- 
fure  is  exerted,  and  the  affemblage  fqueezed  into  a 
fmaller  fpace,  each  preffes  on  its  adjoining  particles : 
they  are  individually  compreffed,  flattened  in  their  touch¬ 
ing  furfaces,  and  before  the  denfity  is  doubled  they  are 
fqueezed  into  the  form  of  perfedl  cubes,  and  compofe  a 
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mafs,  which  may  indeed  propagate  preffure  from  one 
place  to  another  in  an  imperredl  manner,  and  with  great 
diminution  of  its  intenfity,  but  will  no  more  be  fluid  than 
a  mafs  of  foft  clay.  It  will  be  of  ufe  to  keep  this  ob- 
fervaticn  in  mind. 

We  have  feen  the  air  is  heavy  and  compreflible,  and 
xnio-ht  now  proceed  to  deduce  in  order  the  explanation 
of&the  appearances  confequent  on  each  of  thefc  pro¬ 
perties.  But,  as  has  been  already  obferved,  the  elafti¬ 
city  of  air  modifies  the  effeas  of  its  gravity  fo  remark¬ 
ably,  that  they  would  be  imperfedtly  underftood  it  both 
qualities  were  not  combined  in  our  confideration  of  ei¬ 
ther.  At  any  rate,  fome  farther  confequences  of  its  elas¬ 
ticity  muft  be  confidered,  before  we  underftand  the  means 
of  varying  at  pleafure  the  effeas  of  its  gravity.  . 

Since  air  is  heavy,  the  lower  ftrata  of  a  mafs  of  air 
.  muft  fupport  the  upper  j  and,  being  compreflible,  they 
muft  be  condenfed  by  their  weight.  In  this  ftate  of  com- 
preftion  the  elafticity  of  the  lower  ftrata  of  air  aas  in 
oppofition  to  the  weight  of  the  incumbent  air,  and  ba- 
lances  it.  There  is  no  reafon  which  would  make  us  fup- 
pofe  that  its  expanding  force  belongs  to  it  only  when  in 
fucb  a  ftate  of  compreffion.  It  is  more  probable,  that, 
if  we  could  free  it  from  this  preffure,  the  air  would  ex¬ 
pand  itfelf  into  ftill  greater  bulk.  This  is  molt  diftinft- 
ly  feen  in  the  following  experiment. 

Into  the  cylindric  jar  ABCD  (fig.  n.)  which  has 
a  fmall  hole  in  its  bottom,  and  is  furniftied  with  an 
air-tight  pifton  E,put  a  fmall  flaccid  bladder,  having  its 
mouth  tied  tight  with  a  firing.  _  Having  pulhed  the 
pifton  near  to  the  bottom,  and  noticed  the  ftate  of  the 
bladder,  flop  up  the  hole  in  the  bottom  of  the  jar  with 
the  finger,  and  draw  up  the  pifton,  which  will  require  a 
conliderable  force.  You  will  obferve  the  bladder  fwell 
out,  as  if  air  had  been  blown  into  if,  and  it  will  again 
collapfe  on  allowing  the  pifton  to  defeend.  Nothing  can 
be  more  unexceptionable  than  the  conclufion  from  this 
experiment,  that  ordinary  air  is  in  a  ftate  of  compreffion, 
and  that  its  elafticity  is  not  limited  to  this  ftate.  _  The 
bladder  being  flaccid,  ftiows  that  the  included  air  is  m 
the  fame  ftate  with  the  air  which  furrounds  it ;  and  the 
fame  muft  be  affirmed  of  it  while  it  fwells  but  ftill  re¬ 
mains  flaccid.  We  muft  conclude,  that  the  whole  air 
within  the  veffel  expands,  and  continues  to  fill  it,  when 
its  capacity  has  been  enlarged.  And  fince  this  is  ob¬ 
ferved  to  go  on  as  long  as  we  give  it  more  room,  we 
conclude,  that  by  fuch  experiments  we  have  not  yet 
given  it  fo  much  room  as  it  can  occupy. 

It  was  a  natural  objeft  of  curiofity  to  difeover  the 
limits  of  this  expanfion ;  to  know  what  was  the  natural 
unconftrained  bulk  of  a  quantity  of  air,  beyond  which 
it  would  not  expand  though  all  external  compreffing 
force  were  removed.  Accordingly  philofophers  con- 
ft  rutted  inftruments  for  rarefying  the  air.  The  common 
water  pump  had  been  long  familiar,  and  appeared  very 
proper  for  this  purpofe.  The  moft  obvious  is  the  fol- 
lowing. 

Let  the  barrel  of  the  fyriwge  AB  (fig.  12.)  commu¬ 
nicate  with  the  veffel  V,  with  a  ftopcock  C  between 
them.  Let  it  commuinicate  with  the  external  air  by 
another  orifice  D,  in  any  convenient  fituation,  alfo  fur- 
■nifhed  with  a  ftopcock.  Let  this  fyringe  have  a  pifton 
very  accurately  fitted  to  it  fo  as  to  touch  the  bottom  all 
over  when  pufhed  down,  and  have  no  vacancy  about 
the  fides. 
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Now,  fuppofc  the  pifton  at  the  bottom,  the  cock  C  76 
open,  and  the  cock  D  fhut,  draw  the  pifton  to  thew““e 
top.  The  air  which  filled  the  veffel  V  will  expand  fo  Jwbich 
as  to  fill  both  that  veffel  and  the  barrel  AB  j  and  as  no 


reafon  can  be  given  to  the  contrary,  wc  muft  fuppofe 
that  the  air  will  be  uniformly  diffufed  through  both. 

Calling  V  and  B  the  capacity  of  the  veffel  and  barrel, 
it  is  plain  that  the  bulk  of  the  air  will  now  be  V-f-B  ; 
and  fince  the  quantity  of  matter  remains  the  fame,  and 
the  denfity  of  a  fluid  is  as  its  quantity  of  matter  directly 
and  its  bulk  inverfely,  the  denfity  of  the  expanded  air 

w;\l  be  — ,  the  denfity  of  common  air  being  1 :  for 
V  +B 

V+B  :  V=i  lyjjj-  .  ^ 

The  pifton  requires  force  to  raife  it,  and  it  is  raifed  in  we  infer1 
oppofition  to  the  preffure  of  the  incumbent  atmofphere  jthe  diininu*- 
for  this  had  formerly  been  balanced  by  the  elafticity 
of  the  common  air:  and  we  conclude  from  the  fa<ft,  expanded 
that  force  is  required  to  raife  the  piftot^  that  the  elaftici*  air, 
ty  of  the  expanded  air  is  lefs  than  that  of  air  in  its  ordi¬ 
nary  ftate  \  and  an  accurate  obfervation  of  the  force  ne- 
ceffary  to  raife  it  would  fhow  how  much  the  elafticity  is 
diminifhed.  When  therefore  the  pifton  is  let  go,  it  will 
defeend  as  long  as  the  preffure  of  the  atmofphere  exceeds 
the  elafticity  of  the  air  in  the  barrel  ^  that  is,  till  the  air 
in  the  barrel  is  in  a  ftate  of  ordinary  denfity.  To  put 
it  further  down  will  require  force,  becaufe  the  air  muft 
be  compreffed  in  the  barrel  *,  but  if  we  open  the  cock 
D,  the  air  will  be  expelled  through  it,  and  the  pifton 
will  reach  the  bottom.  7S 

Now  fhut  the  difeharging  cock  D,  and  open  the  cock  and  calcu- 
C,  and  draw  up  the  pifton.  The  air  which  occupied  late  its  den* 


the  fpace  V,  with  the  denfity  will  now  occupy 

the  fpace  V+B,  if  it  expands  fo  far.  To  have  its 
denfity  D,  fay,  As  its  prefent  bulk  V  +  B  is  to  its 

former  bulk  V,  fo  is  its  former  denfity  ^  ~  to  its 


new  denfity }  which  will  therefore  be  r 


V+B 
V+V 


V+BxV+B, 


or 


V+B 


It  is  evident,  that  if  the  air  continues  to  expand, 

the  denfity  of  the  air  in  the  veffel  after  the  third  draw- 

_ 

ing  up  of  the  pifton  will  be 
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V+B 


after  the  fourth 


it  will  be 


V+B 


will  be 


V+B 


and  after  any  number  of  ftrokes  n 
Thus,  if  the  veffel  is  four  times  as 


large  as  the  barrel,  the  denfity  after  the  fifth  ftroke 
will  be  nearly  j  of  its  ordinary  denfity. 

On  the  other  hand,  the  number  n  of  ftrokes  80 
neceffary  for  reducing  air  to  the  denfity  .D  is 
Log  D _ _ 

Log  V— Log  (V +B)*  gt 

Thus  we  fee  that  this  inftrument  can  never  abftra&Somem- 
the  whole  air  in  confequence  of  its  expanfion,  but  only ^e5of 
rarefy  it  continually  as  long  as  it  continues  to  expand 
nay,  there  is  a  limit  beyond  which  the  rarefa&ion  can- mens. 
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not  go.  When  the  piflon  has  reached  the  bottom, 
there  remains  a  fmall  fpace  between  it  and  the  cock 
C  filled  with  common  air.  When  the  piflon  is  drawn 
up,  this  fmall  quantity  of  air  expands,  and  alfo  a  fimilar 
quantity  in  the  neck  of  the  other  cock ;  and  no  air 
will  come  out  of  the  receiver  V  till  the  expanded  air 
in  the  barrel  is  of  a  fmaller  denfity  than  tile  air  in  the 
receiver.  This  circumflance  evidently  directs  us  to  make 
thefe  two  fpaces  as  fmall  as  poflible,  or  by  fome  contri¬ 
vance  to  fill  them  up  altogether.  Perhaps  this  may  be 
done  efxedtually  in  the  following  manner. 

Let  BE  (fig.  13.)  reprefent  the  bottom  of  the  bar¬ 
rel,  and  let  the  circle  HKI  be  the  fe£lion  of  the  key 
'  of  the  cock,  of  a  large  diameter,  and  place  it  as  near 
to  the  barrel  as  can  be.  Let  this  communicate  with 
the  barrel  by  means  of  a  hole  FG  widening  upwards, 
as  the  fruftum  of  a  hollow  obtufe  cone.  Let  the  bottom 
of  the  piflon  bfhg  e  be  fhaped  fo  as  to  fit  the  bottom 
of  the  barrel  and  this  hole  exactly.  Let  the  cock  be 
pierced  with  two  holes.  One  of  them,  HI,  paffes, 
perpendicularly  through  its  axis,  and  forms  the  commu¬ 
nication  between  the  receiver  and  barrel.  The  other 
hole,  KL,  has  one  extremity  K  on  the  fame  circum¬ 
ference  with  H,  fo  that  when  the  key  is  turned  a  fourth 
part  round,  K  will  come  into  the  place  of  H :  but  this 
hole  is  pierced  obliquely  into  the  key,  and  thus  keeps 
clear  of  the  hole  HI.  It  goes  no  further  than  the 
axis,  where  it  communicates  with  a  hole  bored  along 
the  axis  and  terminating  at  its  extremity.  This  hole 
forms  the  communication  with  the  external  air,  and 
ferves  for  difcharging  the  air  in  the  barrel.  (A  fide 
view  of  the  key  is  feen  in  fig.  14.).  Fig.  1  2.  fhows  the 
pofition  of  the  cock  while  the  piflon  is  moving  upwards, 
and  fig.  14.  fhows  its  pofition  while  the  piflon  is  moving 
downwards.  When  the  piflon  has  reached  the  bottom, 
the  conical  piece  fhg  of  the  piflon,  which  may  be  of 
firm  leather,  fills  the  hole  FHG,  and  therefore  com¬ 
pletely  expels  the  air  from  the  barrel.  The  canal  KL  / 
of  the  cock  contains  air  of  the  common  denfity  \  but 
this  is  turned  afide  into  the  pofition  KL  (fig.  13.), 
■while  the  piflon  is  ftill  touching  the  cock.  It  cannot 
extend  into  the  barrel  during  the  afeent  of  the  piflon.  In 
place  of  it  the  perforation  HLI  comes  under  the  piflon, 
filled. with  air  that  had  been  turned  afide  with  it  when 
the  piflon  was  at  the  top  of  the  barrel,  and  therefore 
of  the  fame  denfity  with  the  air  of  the  receiver.  It  ap¬ 
pears  therefore  that  there  is  no  limit  to  the  rarefaction 
as  long  as  the  air  will  expand. 

This  in fl rumen t  is  called  an  Exhausting  Syringe. 
It  is  more  generally  made  in  another  form,  which  is 
much  lefs  expenfive,  and  more  convenient  in  its  ufe. 
Inflead  of  being  furniflied  with  cocks  for  eflablifhing 
the  communications  and  fhutting  them,  as  is  necef- 
fary,  it  has  valves  like  thofe  of  the  condenfing  fyringe, 
but  opening  in  the  oppofite  dire&ion.  It  is  thus  made  : 

The  pipe  of  communication  or  conduit  MN  (fig. 
15.)  has  a  male  ferew  in  its  extremity,  and  over  this  is 
tied  a  flip  of  bladder  or  leather  M.  The  lower  half  of 
the  piflon  has  alfo  a  male  fcreW-  on  it,  covered  at  the 
end  with  a  flip  of  bladder  O.  This  is  ferewed  into  the 
upper  half  of  the  piflon,  which  is  pierced  with  a  hole  H 
coming  out  of  the  fide  of  the  rod. 

Now  fuppofe  the  fyringe  ferewed  to  the  conducing 
pipe,  and  that  ferewed  into  the  receiver  V,  and  the 
piflon  at  the  bottom  of  the  barrel.  When  the  piflon 
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is  drawn  up,  the  preffure  of  the  external  air  Cauls  the 
valve  O,  and  a  void  is  left  below  the  piflon  :  there  is 
therefore  110  preffure  on  the  upper  fide  of  the  valve  M 
to  balance  the  elaflicity  of  the  air  in  the  receiver  which 
formerly  balanced  the  weight  of  the  atmofphere.  The 
air  therefore  in  the  receiver  lifts  this  valve,  and  dillri- 
butes  itfelf  between  the  veffel  and  the  barrel ;  fo  that 
when  the  piflon  has  reached  the  top  the  denfity  of  the 

air  in  both  receiver  and  barrel  is  as  before  — . 
r  .  V  -|~  B 

When  the  piflon  is  let  go  it  defeends,  becaufe  the 
elaflicity  of  the  expanded  air  is  not  a  balance  for  the 
preflure  of  the  atmofphere,  which  therefore  preffes  down 
the  piflon  with  the  difference,  keeping  the  piflon-valve 
fliut  all  the  while.  At  the  fame  time  the  valve  M 
alfo  {huts :  for  it  was  opened  by  the  prevailing  elaflicity 

the  air  in  the  receiver,  and  while  it  is  open  the  two 
airs  have  equal  denfity  and  elaflicity ;  but  the  moment 
piflon  defeends,  the  capacity  of  the  barrel  is  dimi¬ 
nished,  the  elaflicity  of  its  air  increafes  by  collapfing, 
and  now  prevailing  over  that  of  the  air  in  the  receiver 
fhuts  the  valve  M. 

When  it  has  arrived  at  fuch  a  part  of  the  barrel 
that  the  air  in  it  is  of  the  denfity  of  the  external  air, 
there  is  no  force  to  pufh  it  farther  down-  the  hand 
mufl  therefore  prefs  it.  This  attempts  to  condcnfe  the 
air  in  the  barrel,  and  therefore  increafes  its  elaflicity  j 
fo  that  it  lifts  the  valve  O  and  efcapes,  and  the  piflon 
gets  to  the  bottom.  When  drawn  up  again,  greater 
force  is  required  than  the  laft  time,  becaufe  the  elafli¬ 
city  of  the  included  air  is  lefs  than  in  the  former  flroke. 
The  piflon  rifes  further  before  the  valve  M  is  lifted  up,  and 
when  it  has  reached  the  top  of  the  barrel  the  denfity  of 
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The  piflon,  when  let  go, 


V  +B  ' 

will  defeend  further  than  it  did  before  ere  the  piflon- 
valve  open,  and  the  preffure  of  the  hand  will  again  pufh 
it  to  the  bottom,  all  the  air  efcaping  through  O.  The 
rarefa6lion  will  go  on  at  every  fuccefifive  flroke  in  the 
fame  manner  as  with  the  other  fyringe.  8g 

.  Thls  fynnge  is  evidently  more  eaiy  in  its  ufe,  requir- Advantages 
mg  no  attendance  to  the  cocks  to  open  and  fliut  them0*  this fy- 
at  the  proper  limes.  On  this  account  this  confiruc- over 
tion  of  an  exhaufling  fyringe  is  much  more  generally  ^®formei» 
ufed.  4  89 

But  it  is  greatly  inferior  to  the  fyringe  with  cocks its  in feriori- 
with  refpeft  to  its  power  of  rarefa&ion.  Its  operation1?* 
is  greatly  limited.  It  is  evident  that  no  air  will  come 
outoi  the  receiver  unlefs  its  elaflicity  exceed  that  of  the 
air  in  the  barrel  by  a  difference  able  to  lift  up  the  valve 
M.  A  piece  of  oiled  leather  tied  acrofs  this  hole  can 
hardly  be  made  tight  and  certain  of  clapping  to  the 
hole  without  fome  fmall  draining,  which  mufl  therefore 
be  overcome.  It  mufl  be  very  gentle  indeed  not  to  re¬ 
quire  a  force  equal  to  the  weight  of  two  inches  of  water, 
and  this  is  equal  to  about  the  200th  part  of  the  whole 
elaflicity  of  the  ordinary  afy  j  and  therefore  this  fyringe, 
for  this  reafon  alone,  cannot  rarefy  air  above  200  times, 
even  though  air  were  capable  of  an  indefinite  expan¬ 
sion.  In  like  manner  the  -valve  O  cannot  be  railed 
without  a  fimilar  prevalence  of  the  elaflicity  of  the  air 
in  the  barrel  above  the  w-eigh't  of  the  atmofphere. 

Thefe  caufes  united,  make  it  difficult  to  rarefy  the  air 
moie  than  100  times,  and  very  few  fuch  fyringes  will 
-  rarefy 
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reiefy  it  more  than  50  times  ;  whereas  the  fyringe  with 
cocks,  when  new  and  in  good  order,  will  rarely  it  1000 
times. 

But,  on  the  other  hand,  fyringeswith  cocks  are  much 
more  expenfive,  efpeciaTly  when  fumilhed  with  appara¬ 
tus  for  opening  and  (hutting  the  cocks.  They  are  more 
difficult  to  make  equally  tight,  and  (which  is  the  great- 
eft  objection)  do  not  remain  long  in  good  order,  ihe 
cocks,  by  lb  frequently  opening  and  fliutting,  giw 
kofe,  and  allows  the  air  to  efcape.  No  method  has  been 
found  of  preventing  tins.  They  mult  be  ground  tight  * 
by  means  of  emery  or  other  cutting  powders.  Some  of 
thefe  unavoidably  flick  in  the  metal,  and  continue  to 
wear  it  down.  For  this  reafon  philofophers,  and  the 
makers  of  philofophical  inflruments,  have  turned  their 
chief  attention  to  the  improvement  of  the  fyringe  wdth 
valves.  We  have  been  thus  minute  in  the  account  of 
the  operation  of  rarefaCtion,  that  the  reader  may  better 
underhand  the  value  of  thefe  improvements,  and  in 
general  the  operation  of  the  principal  pneumatic  en¬ 
gines. 

Of  the  AlR-PCMF. 

An  Air-Pump  is  nothing  but  an  exhaufting  fyringe 
accommodated  to  a  variety  of  experiments.  It  wTas  firft 
invented  by  Otto  Guericke,  a  gentleman  of  Magde- 
burgh  in  Germany,  about  the  year  1654.  We  truft 
that  it  wfill  not  be  unacceptable  to  our  readers  to  fee  this 
inftrument,  which  now  makes  a  principal  article  in  a 
philofophical  apparatus,  in  its  firff  form,  and  to  trace  it 
through  its  fucceflive  heps  to  its  prefeat  hate  of  improve¬ 
ment. 

Guericke,  indifferent  about  the  folitary  poffehion  of 
an  invention  which  gave  entertainment  to  numbers  who 
came  to  fee  his  wmnderful  experiments,  gave  a  minute 
defeription  of  all  his  pneumatic  apparatus  to  Gafpar 
Schottus  profeffor  of  mathematics  at  Wirtemberg,  wdio 
immediately  publihied  it  with  the  author’s  confent,  wfith 
an  account  of  fome  of  its  performances,  firh  in  1657* 
in  his  Mechanic  a  Hijdraulico-pneumatica ;  and  then  in 
his  Tcchnica  Curiofa ,  in  1664,  a  curious  collection  of  all 
the  wonderful  performances  of  art  which  he  colleCled  by 
a  jcorrefpondence  over  all  Europe. 

Otto  Guericke’s  air-pump  conhhs  of  a  glafs  receiver 
A  (Eg.  1 6.)  of  a  form  nearly  fpherical,  fitted  up  with 
a  brafs  cap  and  cock  B.  The  nozzle  of  the  cap  was 
fixed  to  a  fyringe  CDE,  alfo  of  brafs,  bent  at  D  into 
half  a  right  angle.  This  had  a  valve  at  D,  opening 
from  the  receiver  into  the  fyringe,  and  (hutting  when 
preffed  in  the  oppofite  direCtion.  In  the  upper  fide  of 
the  fyringe  there  is  another  valve  F,  opening  from  the 
fyringe  into  the  external  air,  and  (hutting  when  preffed 
inwards.  The  pifton  had  no  valve.  The  fyringe,' the 
cock  B,  and  the  joint  of  the  tube,  were  immerfed  in  a 
ciflern  filled  wdth  whaler.  From  this  defeription  it  is 
eafy  to  underhand  the  operation  of  the  inftrument. 
When  the  pifion  wTas  drawn  up  from  the  bottom  of  the 
fyringe,  the  valve  F  wras  kept  (hut  by  the  preffure  of 
the  external  air,  and  the  valve  D  opened  by  the  elafti- 
city  of  the  air  in  the  receiver.  When  it  wTas  pufhed 
down  again,  the  valve  D  immediately  (hut  by  the  fupe- 
rior  elafticity  of  the  air  in  the  fyringe  5  and  when  this 
was  fufficiently  ccmpreffed,  it  opened  the  valve  F,  and 
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was  difeharged.  It  was  immerfedtin  water;  that  no-air  A 
might  find  its  way  through  the  joints  or  cocks.  A, 

It  would  feem  that  this  machine  was  not  very  perfeCl,.Its  impcr_ 
for  Guericke  fays  that  it  took  feveral  hours  to  produce  fedions. 
an  evacuation  of  a  moderate-fized  veffel  \  but  he  fays, 
that  when  it  was  in  good  order,  the  raretaCtion  (for  he 
acknowledges  that  it  was  not,  nor  could  be,  a  complete 
evacuation)  was  fo  great,  that  when  the  cock  was  open¬ 
ed,  and  water  admitted,  it  filled  the  receiver  fo  as  fome- 
times  to  leave  no  more  than  the  bulk  of  a  pea  filled  with 
air.  This  is  a  little  furprifing  *,  for  if  the  valve  F  be 
placed  as  far  from  the  bottom  of  the  fyringe  as  in  Schot- 
tus’s  figure,  it  would  appear  that  the  rarefaction  could 
not  be  greater  than  what  mult  arife  from  the  air  in  Eh 
expanding  till  it  filled  the  whole  fyringe  :  becaufe  as  fooa 
as  the  pifton  in  its  defeent  paffes  F  it  can  difeharge  no 
more  air,  but  mud  cemprefs  it  between  F  and  the  bot¬ 
tom,'  to  be  expanded  again  when  the  piiton  is  drawn  up. 

It  is  probable  that  the  piiton  was-  not  very  tight,  but 
that  on  preffmg  it  down  it  allowed  the  air  to  pafs  it ; 
and  the  water  m  which  the  whole  was  immerfed  pre¬ 
vented  the  return  of  the  air  when  it  was  drawn  up 
again  :  and  this  accounts  for  the  great  time  neceffary  for 
producing  the  defired  rarefaction.  ^ 

Guericke,  being  a  gentleman  of  fortune,  fpared  110  H;s 
expence,  and  added  a  part  to  the  machine,  which  faved  provement 
his  numerous  vifitants  the  trouble  of  hours  attendance  of  it. 
before  they  could  fee  the  curious  experiments  with  the 
rarefied  air.  He  made  a  large  copper  veffel  G  (fig.  17.),  pig.  17, 
having  a  pipe  and  cock  below,  which  paffed  through  the 
floor  of  the  chamber  into  an  under  apartment,  where  it 
was  joined  to  the  fyringe  immerfed  in  the  ciflern  of  wa¬ 
ter,  and  worked  by  a  lever.  The  upper  part  of  the  vef¬ 
fel  terminated  in  a  pipe,  furnifiied  with  a  llopcock  H, 
furrounded  with  a  fmall  brim  to  hold  water  for  prevent¬ 
ing  the  ingrefs  of  air.  On  the  top  was  another  cap  I, 

-alfo  filled  with  water,  to  protea  the  junaion  of  the 
pipes  with  the  receiver  K.  This  great  veffel  was  always 
kept  exhaufted,  and  workmen  attended  below.  When 
experiments  were  to  be  performed  in  the  receiver  K,  it 
was  fet  on  the  top  of  the  great  veffel,  and  the  cock  H 
was  opened.  The  air  in  K  immediately  diffufed  itfelf 
equally  between  the  two  veffels,  and  was  fo  much  more 
rarefied  as  the  receiver  K  was  fmaller  than  the  veffel  G. 

When  this  rarefaaion  was  not  fufficient,  the  attendants 
below7  immediately  worked  the  pump. 

Thefe  particulars  deferve  to  be  recorded,  as  they  (how 
the  inventive  genius  of  this  celebrated  philofoplier,  and 
becaufe  they  are  ufeful  even  in  the  prefent  advanced 
(late  of  the  fludy.  Guericke’s  method  of  excluding  air 
from  all  the  joints  of  his  apparatus,  by  immerfing  thefe 
joints  in  water,  is  the  only  method  that  has  to  this  day 
been  found  effe&ual  ;  and  there  frequently  occur  expe¬ 
riments  where  this  exclufion  for  a  long  time  is  abfolutely 
neceffary.  In  fuch  cafes  it  is  neceffary  to  conftruft  little 
cups  or  cifterns  at  every  joint,  and  to  fill  them  with  wa¬ 
ter  or  oil.  In  a  letter  to  Schottus,  1662-3,  he  deferibes 
very  ingenious  contrivances  for  producing  complete  ra¬ 
refaction  after  the  elafticity  of  the  remaining  air  has 
been  fo  far  diminilhed  that  it  is  not  able  to  open  the 
valves.  He  opens  the  exhaufting  valves  by  a  plug, 
which  is  pufhed  in  by  the  hand  ;  and  the  difeharging 
valve  is  opened  by  a  fmall  pump  placed  on  its  outfide,  fo 
that  it  opens  into  a  void  inftead  of  opening  againft  the 
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preflare  of  tlie  atniofphere.  (See  Schotti  Tcchnica  Cu - 
riofa,  p.  68.  70.).  Thefe  contrivances  have  been  lately 
added  to  air-pumps  by  Haas  and  Hurter  as  new  inven¬ 
tions. 

It  muft  be  acknowledged,  that  the  application  of  the 
pump  or  fyringe  to  the  exhauftion  of  air  was  a  very  ob¬ 
vious  thought  on  the  principle  exhibited  in  N°  17.  and 
in  this  way  it  was  alfo  employed  by  Guericke,  who  firfb 
filled  the  receiver  with  water,  and  then  applied  the  fy- 
tinge.  But  this  was  by  no  means  either  his  object:  or 
his  principle.  His  objeft  was  not  folely  to  procure  a 
veflel  void  of  air,  but  to  exhauft  the  air  which  was  al¬ 
ready  in  it  \  and  his  principle  was  the  power  which  he 
fufpe£ted  to  be  in  air  of  expanding  itfelf  into  a  greater 
fpace  when  the  force  was  removed  which  he  fuppofed 
to  comprefs  it.  He  exprefsly  fays  (TraR.  de  Expert- 
mentis  Magdeburgicis ,  et  in  Epifl.  ad  Schottum ),  that  the 
contrivance  occurred  to  him  accidentally  when  occupied 
with  experiments  in  the  Toricellian  tube,  in  which  he 
found  that  the  air  would  really  expand,  and  completely 
6 11  a  much  larger  fpace  than  what  it  ufually  occupied, 
and  that  he  had  found  no  limits  to  the  expanfion,  evin¬ 
cing  this  by  fafls  which  we  fhall  perfectly  underftand 
by  and  by.  This  was  a  do&rine  quite  new,  and  re¬ 
quired  a  philofophical  mind  to  view  it  in  a  general  and 
lyftematic  manner ;  and  it  muft  be  owned  that  his  man¬ 
ner  of  treating  the  fubjeft  is  equally  remarkable  for  in¬ 
genuity  and  for  modefty.  ( Epifl .  ad  Schottum). 

His  do£lrine  and  his  machine  were  foon  fpread  over 
Europe.  It  was  the  age  of  literary  ardour  and  philofo¬ 
phical  curiofity  ;  and  it  is  moft  pleafant  to  us,  who, 
Handing  on  the  fhoulders  of  our  predeceflbrs,  can  fee  far 
around  us,  to  obferve  the  eagernefs  with  which  every 
new,  and  to  us  frivolous,  experiment  was  repeated  and 
canvalfed.  The  worfhippers  of  Ariftotle  were  daily  re¬ 
ceiving  fevere  mortifications  from  the  experimenters,  or 
empirics  as  they  affe&ed  to  call  them,  and  they  exerted 
themfelves  ftrenuoufty  in  fupport  of  his  now  tottering 
caufe.  This  contributed  to  the  rapid  propagation  of 
every  difcovery  *,  and  it  was  a  moft  profitable  and  re- 
fpe&able  bufinefs  to  go  through  the  chief  cities  of 
Germany  and  France  exhibiting  philofophical  experi¬ 
ments. 

About  this  time  the  foundations  of  the  Royal  Society 
of  London  were  laid.  Mr  Boyle,  Mr  Wren,  Lord 
Brounker,  Dr  Wallis,  and  other  curious  gentlemen, 
held  meetings  at  Oxford,  in  which  were  received  ac¬ 
counts  of  whatever  was  doing  in  the  ftudy  of  nature  ; 
and  many  experiments  were  exhibited.  The  refearches 
of  Galileo,  Toricelli,  and  Pafchal,  concerning  the  pref- 
fure  of  the  air,  greatly  engaged  their  attention,  and 
many  additions  were  made  to  their  difcoveries.  Mr 
Boyle,  the  moft  ardent  and  fuccefsful  ftudier  of  nature, 
had  the  principal  {hare  in  thefe  improvements,  his  in- 
quifitive  mind  being  aided  by  an  opulent  fortune.  In 
a  letter  to  his  nephew  Lord  Dungarvon,  he  fays  that 
he  had  made  many  attempts  to  fee  the  appearances  ex¬ 
hibited  by  bodies  freed  from  the  preflure  of  the  air. 
He  had  made  Toricellian  tubes,  having  a  fmall  veflel 
a-top,  into  wThich  he  put  fome  bodies  before  filling  the 
tubes  with  mercury  ;  fo  that  when  the  tube  was  fet 
upright,  and  the  mercury  run  out,  the  bodies  were  in 
vacuo.  He  had  alfo  abftra&ed  the  winter  from  a  veflel, 
by  a  fmall  pump,  by  means  of  its  weight,  in  the  man- 
tx r  defcribed  in  N°  17,  having  previoufly  put  bodies 
4 


Plate 
ccccxxv. 
Fiji.  1 S. 


98 


into  the  veflel  along  with  the  water.  But  all  thefe  wrays  Air-pump, 
were  very  troublefome  and  imperfect.  He  was  delight¬ 
ed  when  he  learned  from  Schottus’s  firft  publication, 
that  Counfellor  Guericke  had  effe&ed  this  by  the  ex- 
panfive  power  of  the  air  )  and  immediately  fet  about  con- 
ftrufling  a  machine  from  his  own  ideas,  no  defcription 
of  Guericke’s  being  then  publifhed. 

It  confifted  of  a  receiver  A  (fig.  18.),  furnifhed  with 
a  ftopcock  B,  and  fyringe  CD  placed  in  a  vertical  pofi- 
tion  below  the  receiver.  Its  valve  C  was  in  its  bottom, 
clofe  adjoining  to  the  entry  of  the  pipe  of  communica¬ 
tion  ;  and  the  hole  by  which  the  air  iflued  was  farther 
fecured  by  a  plug  which  could  be  removed.  The  pifton 
was  moved  by  a  wheel  and  rackwork.  The  receiver  of 
Guericke’s  pump  was  but  ill  adapted  for  any  confider-  His  air- 
able  variety  of  experiments^  and  accordingly  very  few  PumP* 
were  made  in  it.  Mr  Boyle’s  receiver  had  a  large  open¬ 
ing  EF,  wTith  a  ftrong  glafs  margin.  To  this  was  fitted 
a  ftrong  brafs  cap,  pierced  with  a  hole  G  in  its  middle, 
to  which  was  fitted  a  plug  ground  into  it,  and  fhaped 
like  the  key  of  a  cock.  The  extremity  of  this  key  was 
furnifhed  with  a  fcrew,  to  which  could  be  affixed  a  hook, 
or  a  variety  of  pieces  for  fupporting  what  was  to  be  exa¬ 
mined  in  the  receiver,  or  for  producing  various  motions 
within  it,  without  admitting  the  air.  This  was  farther 
guarded  againft  by  means  of  oil  poured  round  the  key, 
where  it  was  retained  by  the  hollow  cup-like  form  of  the 
cover.  With  all  thefe  precautions,  however,  Mr  Boyle 
ingenuoufly  confefles,  that  it  was  but  feldom,  and  with 
great  difficult}^  that  he  could  produce  an  extreme  de¬ 
gree  of  rarefa&ion  ;  and  it  appears  by  Guericke’s  letter 
to  Schottus,  that  in  this  refpeft  the  Magdeburgh  ma¬ 
chine  had  the  advantage.  But  moft  of  Boyle’s  very  in- 
terefting  experiments  did  not  require  this  extreme  rare¬ 
faction  *,  and  the  variety  of  them,  and  their  philofophic 
importance,  compenfated  for  this  defeCt,  and  foon  eclip- 
fed  the  fame  of  the  inventor  to  fuch  a  degree,  that  the 
ftate  of  air  in  the  receiver  was  generally  denominated 
the  vacuum  Boyleanum ,  and  the  air-pump  was  called 
machina  Boyle  ana.  It  does  not  appear  that  Guericke 
was  at  all  folicitous  to  maintain  his  claim  to  priority  of 
invention.  He  appears  to  have  been  of  a  truly  noble 
and  philofophical  mind,  aiming  at  nothing  but  the  ad¬ 
vancement  of  fcience.  ^ 

Mr  Boyle  found,  that  to  make  a  veflel  air-tight,  it  His  coittri- 
was  fufficient  to  place  a  piece  of  wet  or  oiled  leather  on  vances  to 
its  brim,  and  to  lay  a  flat  plate  of  metal  upon  this. 

The  preflure  of  the  external  air  fqueezed  the  two  folid  tight, 
bodies  fo  hard  together,  that  the  foft  leather  effeClually 
excluded  it.  This  enabled  him  to  render  the  whole  ma¬ 
chine  incomparably  more  convenient  for  a  variety  of  ex¬ 
periments.  He  caufed  the  conduit-pipe  to  terminate  in 
a  flat  plate  which  he  covered  with  leather,  and  on  this 
he  fet  the  glafs  ball  or  receiver,  which  had  both  its  up¬ 
per  and  lower  brim  ground  flat.  He  covered  the  upper 
orifice  in  like  manner  with  a  piece  of  oiled  leather  and  a 
flat  plate,  having  cocks  and  a  variety  of  other  perfora¬ 
tions  and  contrivances  fuited  to  his  purpofes.  This  he 
found  infinitely  more  expeditious,  and  alfo  tighter,  than 
the  clammy  cements  which  he  had  formerly  ufed  for  fe^ 
curing  the  joints.  ^  100 

He  was  now  afiifted  by  Dr  Hooke,  the  moft  ingeni-  I>r  Hooked 
ous  and  inventive  mechanic  that  the  world  has  ever  feen.  improve- 
This  perfon  made  a  great  improvement  on  the  air-pump,  ^ 

by  applying  two  fyringes  whofe  pifton-rods  were  worked  pUmp. 

by 
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by  the  fame  wheel,  as  in  fig.  20.  and  putting  valves 
in  the  piftons  in  the  fame  manner  as  in  the  pifton  of 
a  common  pump.  This  evidently  doubled  the  expe¬ 
dition  of  the  pump’s  operation  \  but  it  alfo  greatly  dimi- 
nifhed  the  labour  of  pumping  :  for  it  mult  be  obferved, 
that  the  pifton  H  muft  be  drawn  up  againft  the  prefture 
of  the  external  air,  and  when  the  rarefaction  is  nearly 
perfeCt  this  requires  a  force  of  nearly  15  pounds  for 
every  inch  of  the  area  of  the  pifton.  Now  when  one  pi- 
iton  H  is  at  the  bottom  of  the  barrel,  the  other  K  is  at 
the  top  of  the  barrel,  and  the  air  below  K  is  equally 
rare  with  that  in  the  receiver.  Therefore  the  prefture 
of  the  external  air  on  the  pifton  K  is  nearly  equal  to 
that  on  the  pifton  H.  Both,  therefore,  are  aCling  in 
oppofite  directions  on  the  wheel  which  gave  them  mo¬ 
tion  and  the  force  necefiary  for  railing  H  is  only  the 
difference  betweeu  the  elafticity  of  the  air  in  the  barrel 
H  and  that  of  the  air  in  the  barrel  K.  This  is  very 
fmall  in  the  beginning  of  the  ftroke,  but  gradually  in- 
creafes  as  the  pifton  K  defcends,  and  becomes  equal  to 
the  whole  excels  of  the  air’s  prefture  above  the  elafticity 
of  the  remaining  air  of  the  receiver  when  the  air  at  K  of 
the  natural  denlity  begins  to  open  the  pifton  Valves. 
An  accurate  attention  to  the  circumftances  will  Ihow  us 
that  the  force  requifite  for  working  the  pump  is  greateft 
at  firft,  and  gradually  diminifhes  as  the  rarefadion  ad¬ 
vances  ;  and  when  this  is  nearly  complete,  hardly  any 
more  force  is  required  than  what  is  necefiary  for  over¬ 
coming  the  fridion  of  the  piftons,  except  during  the  dif- 
charge  of  the  air  at  the  end  of  each  ftroke. 

This  is  therefore  the  form  of  the  air-pump  which  is 
moft  generally  ufed  all  over  Europe.  Some  traces  of 
national  prepoffcffion  remain.  In  Germany,  air-pumps 
are  frequently  made  after  the  original  model  of  Gue¬ 
ricke’s  (Wolff  Cyclomathefis)  j  and  the  French  general¬ 
ly  ufe  the  pump  made  by  Papin,  though  extremely  auk- 
ward.  We  {hall  give  a  defeription  of  Boyle’s  air-pump 
as  finally  improved  by  Hawkelbee,  which,  with  fome 
fmall  accommodations  to  particular  views,  ftill  remains 
the  moft  approved  form. 

Here  follows  the  defeription  from  Defaguliers. 

It  confifts  of  two  brafs  barrels  aa,aa  (fig.  19.),  12 
inches  high  and  2  wide.  The  piftons  are  raifed  and  de- 
prefted  by  turning  the  winch  b  b.  This  is  ^aliened  to  an 
axis  paffing  through  a  ftrong  toothed  wheel,  which  lays 
hold  of  the  teeth  of  the  racks  c  c  c  c.  Then  the  one 
is  raifed  while  the  other  is  depreffed  ;  by  which  means 
the  valves,  which  are  made  of  limber  bladder,  fixed  in 
the  upper  part  of  each  pifton,  as  wrell  as  in  the  open¬ 
ings  into  the  bottom  of  the  barrels,  perform  their  office 
of  difeharging  the  air  from  the  barrels,  and  admitting 
into  them  the  air  from  the  receiver  to  be  afterwards  dif- 
charged  j  and  when  the  receiver  comes  to  be  pretty 
well  exhaufted  of  its  air,  the  prefture  of  the  atmofphere 
in  the  defeending  pifton  is  nearly  fo  great,  that  the 
power  required  to  raife  the  other  is  little  more  than  is 
necefiary  for  overcoming  the  friCtion  of  the  pifton,  which 
renders  this  pump  preferable  to  all  others,  which  require 
more  force  to  work  them  as  the  rarefaction  of  the  air  in 
the  receiver  advances. 

The  barrels  are  fet  in  a  brafs  difh  about  two  inches 
deep,  filled  with  water  or  oil  to  prevent  the  infinuation 
of  air.  The  barrels  are  ferewed  tight  down  by  the  nuts 
e  e,  e  e,  which  force  the  frontifpiece  ff  down  on  them, 
through  which  the  two  pillars  g  f,  g g  pafs. 
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From  between  the  barrels  riles  a  (lender  brafs  pipe  h  //,  Air-pump, 
communicating  with  each  by  a  perforation  in  the  tranf-  ~v~ J 

verle  piece  of  brafs  on  which  they  ftand.  The  upper  end  Brafs°^pC 
of  this  pipe  communicates  with  another  perforated  piece  &c. 
of  brafs,  which  ferews  on  underneath  the  plate  i Hi,  of 
ten  inches  diameter,  and  furrounded  with  a  brafs  rim 
to  prevent  the  fhedding  of  water  ufed  in  fome  experi¬ 
ments.  This  piece  of  brafs  has  three  branches :  ift,  ^ 

An  horizontal  one  communicating  with  the  conduit 
pipe  h  h .  2d,  An  upright  one  ferewed  into  the  middle 

of  the  pump- plate,  and  terminating  in  a  fmall  pipe 
riling  about  an  inch  above  it.  3d,  A  perpendicular  one, 
looking  downwards  in  the  continuation  of  the  pipe 
£,  and  having  a  hollow  ferew  in  its  end  receiving  the 
brafs  cap  of  the  gage-pipe  ////,  which  is  of  glafs,  34 
inches  long,  and  immerfed  in  a  glafs  ciftern  m  m  filled 
with  mercury.  This  is  covered  a-top  with  a  cork  float, 
carrying  the  weight  of  a  light  wooden  fcale  divided  into 
inches,  which  are  numbered  from  the  furface  of  the  mer¬ 
cury  in  the  ciftern.  This  fcale  will  therefore  rife  and 
fall  with  the  mercury  In  the  ciftern,  and  indicate  the 
true  elevation  of  that  in  the  tube.  *©5 

There  is  a  ftopcock  immediately  above  the  infertion  Stopcock, 
of  the  gage-pipe,  by  which  its  communication  may  be 
cut  off.  There  is  another  at  //,  by  which  a  communi¬ 
cation  is  opened  with  the  external  air,  for  allowing  its 
readmifiion;  and  there  is  fometimes  another  immediately 
within  the  infertion  of  the  condud-pipe  for  cutting  off 
the  communication  between  the  receiver  and  the  pump. 

This  is  particularly  ufeful  when  the  rarefadion  is  to  be 
continued  long,  as  there  are  by  thefe  means  few’er 
chances  of  the  infinuation  of  air  by  the  many  joints.  lc4 

The  receivers  are  made  tight  by  limply  fetting  them  Receiver?, 
on  the  pump-plate  with  a  piece  of  wet  or  oiled  leather 
between  5  and  the  receivers  w'hich  are  open  a-top,  have 
a  brafs  cover  fet  on  them  in  the  fame  manner.  In  thefe 
covers  there  are  various  perforations  and  contrivances  for 
various  purpofes.  The  one  in  the  figure  has  a  flip  wire 
pafling  through  a  collar  of  oiled  leather,  having  a  hook 
or  a  ferew  in  its  lower  end  for  hanging  any  thing  on  ©r 
producing  a  variety  of  motions.  I07 

Sometimes  the  receivers  are  fet  on  another  plate,  which  Contri- 
has  a  pipe  ferewed  into  its  middle,  furnilhed  with  a  ftop-  vance  for 
cock  and  a  ferew,  which  fits  the  middle  P4>e*.  When”5 
the  rarefadion  has  been  madem  it,  the  cock  is  fhut,  and  h 
then  the  whole  may  be  unferewed  from  the  pump,  and 
removed  to  any  convenient  place.  This  is  called  a  tranf- 
porter  plate,  .  Io8 

It  only  remains  to  explain  the  gage  l III.  In  the  Principle 
ordinary  ftate  of  the  air  its  elafticity  balances  the  pref-  llPon  whic ir 
fure  of  the  incumbent  atmofphere.  We  find  this  from thc{?a^S.ls 
the  force  that  is  necefiary  to  fqueeze  it  into  lefs  bulk cd" 
in  oppofition  to  this  elafticity.  Therefore  the  elaftici-  * 
ty  of  the  air  increafes  with  the  vicinity  of  its  particles. 

It  is  therefore  reafonable  to  exped,  that  when  we  al¬ 
low  it  to  occupy  more  room,  and  its  particles  are  far¬ 
ther  afunder,  its  elafticity  will  be  diminilhed  though 
not  annihilated  \  that  is,  it  wfill  no  longer  balance  the 
WHOLE  prefture  of  the  atmofphere,  though  it  may  ftill 
balance  part  of  it.  If  therefore  an  upright  pipe  have 
its  lower  end  immerfed  in  a  veffel  of  mercury,  and  com¬ 
municate  by  its  upper  end  with  a  veffel  containing  rare¬ 
fied,  therefore  lefs  elaftic,  air,  we  fhould  exped  that  the 
prefture  of  the  air  will  prevail,  and  force  the  mercury 
into  the  tube,  and  caufe  it  to  rife  to  fuch  a  height  that 
4  R  the 
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the  weight  of  the  mercufy,  joined  to  the  elafticity  of  the 
rarehed  air  acting  on  its  upper  furface,  fhall  be  exactly 
equal  to  the  whole  prefiure  of  the  atmofphere.  The 
height  of  the  mercury  is  the  exa<ft  meafure  of  that  part 
of  the  whole  prefiure  which  is  not  balanced  by. the  ela- 
Iticity  of  the  rarefied  air,  and  its  deficiency  from  the 
height  of  the  mercury  in  the  Toricellian  tube  is  the 
exa£t  meafure  of  this  remaining  elafticity. 

It  is  evident  therefore,  that  the  pipe  will  be  a  fcale  of 
the  elafticity  of  the  remaining  air,  and  will  indicate  in 
fome  fort  the  degree  of  rarefa&ion  :  for  there  muft  be 
fome  analogy  between  the  denfity  of  the  air  and  its 
elafticity  ;  and  we  have  no  reafon  to  imagine  that  they 
do  not  increafe  and  diminifh  together,  although  wre  may 
be  ignorant  of  the  law,  that  is,  of  the  change  of  elaftici* 
ty  correfponding  to  a  know  n  change  of  denfity.  This 
is  to  be  difeovered  by  experiment  \  and  the  air-pump 
Jtfelf  furnifhes  us  with  the  beft  experiments  for  this  pur- 
pofe.  After  rarefying  till  the  mercury  in  the  gage  has 
attained  half  the  height  of  that  in  the  Toricellian  tube, 
fhut  the  communication  with  the  barrels  and  gage,  and 
admit  the  water  into  the  receiver.  It  will  go  in  till 
all  is  again  in  equilibrio  with  the  prefiure  of  the  atmo¬ 
fphere  •,  that  is,  till  the  air  in  the  receiver  has  collap- 
fed  into  its  natural  bulk.  This  w7e  can  accurately  mea¬ 
fure,  and  compare  with  the  whole  capacity  of  the  re¬ 
ceiver  ,  and  thus  obtain  the  precife  degree  of  rarefa&ion 
correfponding  to  half  the  natural  elafticity.  We  can 
do  the  fame  thing  with  the  elafticity  reduced  to  one 
third,  one  fourth,  &c.  and  thus  difeover  the  udiole  law\ 

This  gage  muft  be  confidered  as  one  of  the  moft  in¬ 
genious  and  convenient  parts  of  Hawkefbee’s  pump  \ 
and  it  is  wrell  difpofed,  being  in  a  fituation  protected 
againft  accidents  :  but  it  neceflarily  increafes  greatly 
the  fize  of  the  machine,  and  cannot  be  applied  to  the 
table-pump,  represented  in  fig.  20.  When  it  is  wanted 
here,  a  fmall  plate  is  added  behind,  or  between  the  bar¬ 
rels  and  receiver  ;  and  on  this  is  fet  a  fmall  tubulated  (as 
it  is  termed)  receiver,  covering  a  common  wreather-glafs 
tube. — This  receiver  being  rarefied  along  wTith  the  other, 
the  prefiure  on  the  mercury  in  the  ciftern  arifiug  from 
the  elafticity  of  the  remaining  air  is  diminifhed  fo  as 
to  be  no  longer  able  to  iupport  the  mercury  at  its  full 
height ,  and  it  therefore  defeends  till  the  height  at 
which  it  Hands  puts  it  in  equilibrio  with  the  elafticity. 
In  this  form,  therefore,  the  height  of  the  mercury  is  di- 
r.e£Uy  a  meafure  of  the  remaining  elafticity }  while  in 
the  other  it  meafures  the  remaining  unbalanced  prefiure 
of  the  atmofphere.  But  this  gage  is  extremely  cum- 
berfome,  and  liable  to  accidents.  We  are  feldom  much 
interefted  in  the  rarefa&ion  till  it  is  great :  a  contra61ed 
form  of  this  gage  is  therefore  very  ufeful,  and  was  early 
ufed.  A  fyphon  ABCD  (fig.  21.),  each  branch  of 
which  is  about  four  inches  long,  clofe  at  A  and  open  at 
D,  is  filled  wdth  boiling  mercury  till  it  occupies  the 
branch  AB  and  a  very  fmall' part  of  CD,  having  its  fur- 
face  at  O.  This  is  fixed  to  a  fmall  Hand,  and  fixed  into 
the  receiver,  along  writh  the  things  that  are  to  be  exhi¬ 
bited  in  the  rarefied  air.  When  the  air  has  been  rare¬ 
fied  till  its  remaining  elafticity  is  not  able  to  fupport 
the  column  BA,  the  mercury  defeends  in  AB,  and  rifes 
in  CD,  and  the  remaining  elafticity  will  always  be  mea¬ 
sured  by  the  elevation  of  the  mercury  in  AB  above 
that  in  the  leg  CD.  Could  the  exhauftion  be  perfected, 
ihe  furfaces  in  both  legs  would  be  on  a  level.  Another 


gage. might  be  put  into  tile  &me  fact,*  having  a  'fmall  Air-pump, 
bubble  of  air  at  A.  This  would  move  from  the  begin-  w  v 
ning  of  the  rarefadlion  j  but  our  ignorance  of  the  ana¬ 
logy  between  the  denfity  and  elafticity  hinders  us  from 
ufing  it  as  a  meafure  of  either. 

It  is  enough  for  our  prefent  purpofe  to  obferve,  that 
the  barometer  or  fyphon  gage  is  a  perfect  indication 
and  meafure  of  the  performance  of  an  air-pump,  and 
that  a  pump  is  ( cceteris  paribus )  fo  much  the  more  per¬ 
fect,  as  it  is  able  to  raife  the  mercury  higher  in  the  gage.  J12 
It  is  in  this  way  that  we  difeover  that  none  can  pro-  a  complete 
duce  a  complete  exhauftion,  and  that  their  operation  exliauftion 
is  only  a  very  great  rarefaction  :  for  none  can  raife  the 
mercury  to  that  height  at  which  it  Hands  in  the  Toricel-  ^  air~ 
lian  tube,  w’ell  purged  of  air.  Fewr  pumps  will  bring  it  v 
within  one-tenth  of  an  inch.  Hawkefbee’s,  fitted  up 
according  to  his  inftruCtions,  will  feldom  bring  it  with¬ 
in  onc-fifth.  Pumps  with  cocks,  when  ccnftruCted  ac¬ 
cording  to  the  principles  mentioned  when  fpeaking  of 
the  exhaulting  fyringe,  and  new  and  in  fine  order,  will 
in  favourable  circumftances  bring  it  within  one-fortieth. 

None  with  valves  fitted  up  with  wTet  leather,  or  when 
w^ater  or  volatile  fluids  are  allowed  aceefs  into  any  part, 
will  bring  it  nearer  than  one-fifth.  Nay,  a  pump  of  the 
beft  kind,  and  in  the  fineft  order,  will  have  its  rarefying 
pow  er  reduced  to  the  lowed  ftandard,  as  meafured  by 
this  gage,  if  we  put  into  the  receiver  the  tenth  part  of  a 
fquare  inch  of  white  iheep-fkin,  frefn  from  the  (hops,  or 
of  any  fubftance  equally  damp.  This  is  a  difeovery* 
made  by  means  of  the  improved  air-pump,  and  leads  to 
very  extenfive  and  important  confcquences  in  general 
pnyfics  y  fome  of  which  will  be  treated  of  under  this  ar¬ 
ticle  :  and  the  obfervation  is  made  thus  early,  that  our 
readers  may  better  underhand  the  improvements  which 
have  been  made  on  this  celebrated  machine.  TJ „ 

It  w  ould  require  a  volume  to  deferibe  all  the  changes  Various 
which  have  been  made  on  it.  An  inftrument  of  fuch  improve- 
multifarious  ufe,  and  in  the  hands  of  curious  men,  each  menu  of 
diving  into  the  fecrets  of  nature  in  Ins  favourite  line, 


this  ma¬ 
chine, 


muft  have  received  many  alterations  and  real  improve¬ 
ments  in  many  particular  refpecls.  But  thefe  are  befide 
our  prefent  purpofe  }  which  is  to  confider  it  merely  as  a 
machine  for  rarefying  elaftic  or  expanfive  fluids.  We  muft 
therefore  confine  ourfelves  to  this  view  -of  it  j  and  fhall 
carefully  ftate  to  our  readers  every  improvement  founded 
on  principle,  and  on  pncumatical  law's. 

All  who  ufed  it  perceived  the  limit  fet  to  the  rarefac-  at_ 
tion  by  the  refiftance  of  the  valves,  and  tried  to  perfect  tempting 
the  conftrudlion  of  the  cocks,  1  he  abbe  Nollet  and  to  perfect 
Gravefande,  two  of  the  moft  eminent  experimental  phi-  of 

lofophers  in  Europe,  were  the  moft  fuccefsful.  tjie  cocks. 

Mr  Gravefande  juflly  preferred  Hooke’s  plan  of  a  115 
double  pump,  and  contrived  an  apparatus  for  turning  Grave- . 
the  cocks  by  the  motion  of  the  pump’s  handle.  This 
is  far  from  either  being  fimple  or  eafy  in  working  ;  and  Prcnemen  } 
occafions  great  jerks  and  concuffions  in  the  whole  ma¬ 
chine.  This,  however,  is  not  neceflarily  conrie&ed 
with  the  truly  pneumatical  improvement.  .  His  pifton 
has  no  valve,  and  the  rod  is  conne&ed  wdth  it  by  a 
ftirrup  D  (fig.  22.),  as  in  a  common  pump.  The  rod  Fig.  22+ 
has  a  cylindric  part  cp ,  which  pafies  through  the  ftir¬ 
rup,  and  has  a  ftiff  motion  in  it  up  and  down  of  about 
half  an  inch  \  being  flopped  by  the  fhoulder  c  .above 
and  the  nut  below.  The  round  plate  fupported  by  this 
ftirrup  has  a  ftiort  fquare  tube  n  d3  which  fits  tight  into 
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the  hole  of  a  piece  of  cork  F. 
a  fquare  {hank  g,  which  goes  into  the  fquare  tube  n  d. 
A  piece  of  thin  leather  ft  foaked  in  oil,  is  put  between 
the.  cork  and  the  plate  E,  and  another  between  the  cork 
and  the  plate  which  forms  the  foie  of  the  ftirrup.  All 
thefe  pieces  are  fcrewed  together  by  the  nail  e,  whofe  flat 
head  covers  the  hole  n.  Suppofe,  therefore,  the  pifton 
touching  the  bottom  of  the  barrel,  and  the  winch  turn¬ 
ing  to  raife  it  again,  the  fri&ion  of  the  pifton  on  the 
barrel  keeps  it  in  its  place,  and  the  rod  is  drawn  up 
through  the  ftirrup  D.  Thus  the  wheel  has  liberty  to 
turn  about  an  inch  ;  and  this  is  fufficient  for  turning  the 
cock,  fo  as  to  cut  off  the  communication  with  the  ex¬ 
ternal  air,  and  to  open  the  communication  with  the  re¬ 
ceiver.  This  being  done,  and  the  motion  of  the  winch 
continued,  the  pifton  is  raifed  to  the  top  of  the  barrel. 
When  the  winch  is  turned  in  the  oppolite  direction,  the 
pifton  remains  fixed  till  the  cock  is  turned,  fo  as  to  lhut 
the  communication  wTith  the  receiver,  and  open  that  with 
the  external  air. 

This  is  a  pretty  contrivance,  and  does  not  at  firft  ap¬ 
pear  neceffary  5  becaufe  the  cocks  might  be  made  to  turn 
at  the  beginning  and  end  of  the  ftroke  without  it.  But 
this  is  juft  poflible  5  and  the  fmalleft  error  of  adjuftment, 
or  wearing  of  the  apparatus,  will  caufe  them  to  be  open 
at  improper  times.  Befides,  the  cocks  are  not  turned 
in  ah  inftant,  and  are  improperly  open  during  fome  very 
fmall  time  but  this  contrivance  completely  obviates 
this  difficulty. 

The  cock  is  precifely  fimilar  to  that  formerly  defcrib- 
ed,  having  one  perforation  diametrically  through  it,  and 
another  entering  at  right  angles  to  this,  and  after  reach¬ 
ing  the  centre,  it  paffes  along  the  axis  of  the  cock,  and 
comes  out  to  the  open  air. 

It  is  evident,  that  by  this  conftru&ion  of  the  cock, 
.the  ingenious  improvement  of  Dr  Hooke,  by  which  the 
preffure  of  the  atmofphere  on  one  pifton  is  made  to 
balance  (in  great  part)  the  preffure  on  the  other,  is  given 
up :  for,  whenever  the  communication  with  the  air  is 
opened,  it  ruflies  in,  and  immediately  balances  the  pref¬ 
fure  on  the  upper  fide  of  the  pifton  in  this  barrel  5  fo 
that  the  whole  preffure  in  the  other  muft  be  overcome 
by  the  perfon  working  the  pump.  Gravefande,  aware 
of  this,  put  a  valve  on  the  orifice  of  the  cock  ;  that  is, 
lied  a  flip  of  wret  bladder  or  oiled  leather  acrofs  it  $  and 
now  the  pifton  is  preffed  down,  as  long  as  the  air  in  the 
barrel  is  rarer  than  the  outward  air,  in  the  fame  manner 
as  when  the  valve  is  in  the  pifton  itfelf. 

This  is  all  that  is  neceffary  to  be  defcribed  in  Mr 
Gravefande’s  air-pump.  Its  performance  is  highly  ex¬ 
tolled  by  him,  as  far  exceeding  his  former  pumps  with 
valves.  The  fame  preference  was  given  to  it  by  his 
fucceffor  Mufchenbroek.  But,  w'hile  they  both  prepar¬ 
ed  the  piftons  and  valves  and  leathers. of  the  pump, 
by  fteeping  them  in  oil,  and  then  in  a  mixture  of  water 
and  fpirits  of  wine,  we  are  certain  that  no  juft  eftimate 
could  be  made  of  its  performance.  For  with  this  prepa¬ 
ration  it  could  not  bring  the  gage  within  one-fifth  of  an 
inch  of  the  barometer.  We  even  fee  other  limits  to  its 
rarefaction  :  from  its  conftruction,  it  is  plain  that  a  very 
confiderable  fpace  is  left  between  the  pifton  and  cock, 
not  lefs  than  an  inch,  from  which  the  air  is  never  ex¬ 
pelled  ;  and  if  this  be  made  extremely  fmall,  it  is  plain 
that  the  pump  muft  be  worked  very  flow,  otherwife 
there  will  not  be  time  for  the  air  to  diffufe  itfelf  from 


P  N  E  U  M  A  T  I  C  S.  683 

The  round  plate  E  has  the  receiver  into  the  barrel,  efpecially  towards  the  end,  Air-pump. 

when  the  expelling  force,  viz.  the  elafticity  of  the  re-  v  "  1 
maining  air,  is  very  fmall.  There  is  alfo  the  fame  li-  In  0^re_ 
mit  to  the  rarefaction,  as  in  Hooke’s  or  Hawhefbee’s  fpedt  infe- 
pump,  oppofed  by  the  valve  E,  which  will  not  open  till  rior  to 
the  air  below  the  pifton  is  confiderably  denfer  than  the 
external  air :  and  this  pump  foon  loft  any  advantages bee 
it  poffeffed  when  frefli  from  the  workman’s  hands,  by 
the  cock’s  growing  loofe  and  admitting  air.  It  is  fur- 
prifing  that  Gravefander  omitted  Hawkeibee’s  fecurity 
againft  this,  by  placing  the  barrels  in  a  difh  filled  writh 
oil  j  which  would  effectually  have  prevented  this  incon¬ 
venience.  1 24 

We  muft  not  omit  a  feemingly  paradoxical  obfervation  Advantage 
of  Gravefande,  that  in  a  pump  conftruCted  with  valves,  °e]^10ltblir' 
and  worked  with  a  determined  uniform  velocity,  the  re¬ 
quired  degree  of  rarefaCtion  is  fooner  produced  by  fliort 
barrels  than  by  long  ones.  It  would  require  too  much 
time  to  give  a  general  demonftration  of  this,  but  it  will 
eafily  be  feen  by  an  example.  Suppofe  the  long  barrel 
to  have  equal  capacity  with  the  receiver,  then  at  the  end 
of  the  firft  ftroke  the  air  in  the  receiver  will  have  one- 
half  its  natural  denfity.  Nowq  let  the  fhort  barrels  have 
half  this  capacity  :  at  the  end  of  the  firft  ftroke  the  den¬ 
fity  of  the  air  in  the  receiver  is  two-thirds,  and  at  the 
end  of  the  fecond  ftroke  it  is  four-ninths,  which  is  lefs 
than  one-half,  and  the  two  ftrokes  of  the  fhort  barrel 
are  fuppofed  to  be  made  in  the  fame  time  with  one  of 
longeft,  &c.  lzg 

Hawkefbee’s  pump  maintained  its  pre-eminence  with-  Smeaton 
out  rival  in  Britain,  and  generally  too  on  the  continent,  improves 
except  in  France,  where  every  thing  took  the  ton  of  the 
Academy,  wdiich  abhorred  being  indebted  to  foreigners  p  P 
for  any  thing  in  fcience,  till  about  the  year  1 750,  when 
it  engaged  the  attention  of  Mr  John  Smeaton,  a  perfon 
of  uncommon  knowledge,  and  fecond  to  none  but  Dr 
Hooke  in  fagacity  and  mechanical  refource.  He  W'as 
then  a  maker  of  philofophical  inftruments,  and  made 
many  attempts  to  perfeft  the  pumps  with  cocks,  but 
found,  that  whatever  perfe&ion  he  could  bring  them  to, 
he  could  not  enable  them  to  preferve  it }  and  he  never 
would  fell  one  of  this  conftru&ion.  He  therefore  at¬ 
tached  himfelf  folely  to  the  valve  ptimps.  ,  2g 

The  firft  thing  was  to  diminifh  the  refiftance  to  the  by  enlar- 
entry  of  the  air  from  the  receiver  into  the  barrels  :  this  gin?  ’he 
he  rendered  almoft  nothing,  by  enlarging  the  furface  on  valve- hole» 
which  this  feebly  elaftic  air  was  to  prefs.  Inftead  of 
making  thefe  valves  to  open  by  its  preffure  on  a  circle  of 
one-twentieth  of  an  inch  in  diameter,  he  made  the  valve- 
hole  one  inch  in  diameter,  enlarging  the  furface  400 
times ;  and,  to  prevent  this  piece  of  thin  leather  from 
being  burft  by  the  great  preffure  bn  it,  whfen  the  pifton 
in  its  defeent  was  approaching  the  bottom  of  the  barrel, 
he  fupported  it  by  a  delicate  but  ftrong  grating,  dividing 
the  valve-hole  like  the  fe&ion  of  a  honey -comb,  as  re- 
prefented  in  fig.  25.',  and  the  ribs  of  this  grating  are  Fig.  25* 
feen  edgewdfe  in  fig.  23.  at  a  b.c.  Fig.  23. 

The  valve  was  a  piece  of  thin  membrane  or  oiled  ,  I27 
filk,  gently  ftrained  over  the  mouth  of  the  valve-hole,  the  ftrucL. 
and  tied  on  by  a  fine  filk  thread  wound  round  it  in  the  ture  of  tbfc 
fame  manner  that  the  narrow  flips  had  been  tied  on  valve,  and 
formerly.  This  done,  he  cut  with  a  pointed  knife  the 
leather  round  the  edge,  nearly  four  quadrantal  arcs, 
leaving  a  fmall. tongue  between  each,  as  in  fig.  25.  The  Fig*  25. 
ftrained  valve  immediately  {brinks  inwards,  as  reprefent- 
4  R  2  ed 
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Air-pump,  ed  by  the  fhaded  parts ;  and  the  ftrain  by  which  it  is 
'  kept  down  is  now  greatly  diminilhed,  taking  place  only 
at  the  corners.  The  gratings  being  reduced  nearly  to 
an  edge  (but  not  quite,  left  they  fhould  cut),  there  is 
vefy  little  preffure  to  produce  adhefion  by  the  clammy 
oil.  Thus  it  appears,  that  a  very  fmall  elafticity  of  the 
air  in  the  receiver  will  be  fufficient  to  raife  the  valve  ; 
and  Mr  Smeaton  found,  that  when  it  was  not  able  to 
do  this  at  firft,  when  only  about  ^-§o  °f  the  natural  elaf¬ 
ticity,  it  would  do  it  after  keeping  the  pifton  up  eight 
or  ten  feconds,  the  air  having  been  all  the  while  under¬ 
mining  the  valve,  and  gradually  detaching  it  from'  the 
grating. 

Unfortunately  he  could  not  follow  this  method  with 
the  pifton  valve.  There  w7as  not  room  round  the  rod 
for  fuch  an  expanded  valve  j  and  it  would  have  obliged 
him  to  have  a  great  fpace  below  the  valve,  from  which 
he  could  not  expel  the  air  by  the  defcent  of  the  pifton. 
His  ingenuity  hit  on  a  w7ay  of  increafing  the  expelling 
force  through  the  common  valve  :  he  inclofed  the  rod  of 
the  pifton  in  a  collar  of  leather  /,  through  which  it 
moved  freely  without  allowing  any  air  to  get  paft  its 
lldes.  For  greater  fecurity,  the  collar  of  leather  w7as 
contained  in  a  box  terminating  in  a  cup  filled  with  oil. 
As  this  makes  a  material  change  in  the  principle  of  con- 
11  ru  ft  ion  of  the  air-pump  (and  indeed  of  pneumatic  en¬ 
gines  in  general),  and  as  it  has  been  adopted  in  all  the 
fulfequent  attempts  to  improve  them,  it  merits  a  parti¬ 
cular  confideration. 

'J  he  pifton  itfelf  confifts  of  twro  pieces  of  brafs  fatten¬ 
ed  by  ferews  from  below.  The  uppermolt,  which  is  of 
one  foiid  piece  with  the  rod  GH  (fig.  23.)  is  of  a  dia¬ 
meter  fomewhat  lefs  than  the  barrel  ;  fo  that  w'hen  they 
are  ferewed  together,  a  piece  of  leather  foaked  in  a 
mixture  of  boiled  oil  and  tallow7,  is  put  betw  een  them  ; 
and  when  the  pifton  is  thruft  into  the  barrel  from  above, 
the  leather  comes  up  around  the  fide  of  the  pifton,  and 
fills  the  barrel,  making  the  pifton  perfectly  air-tight. 
The  low7er  half  of  the  pifton  proiefts  upwards  into  the 
upper,  which  has  a  hollow  g  b  c  d  to  receive  it.  There 
is  a  fmall  hole  through  the  lowrer  half  at  a  to  admit  the 
air  •,  and  a  hole  c  d  in  the  upper  half  to  let  it  through, 

■*’  and  there  is  a  flip  of  oiled  filk  {trained  acrofs  the  hole  a 
by  w7ay  of  valve,  and  there  is  room  enough  left  at  be  for 
this  valve  to  rife  a  little  w'hen  preffed  from  below.  The 
rod  GH  paffes  through  the  piece  of  brafs  which  forms 
the  top  of  the  barrel  fo  as  to  move  freely,  but  without 
any  fenfible  (hake  :  this  top  is  formed  into  a  hollow  box, 
confifting  of  two  pieces  ECDF  and  CNOD,  which 
ferew  together  at  CD.  This  box  is  filled  with  rings  of 
oiled  leather  exaftly  fitted  to  its  diameter,  each  having 
a  hole  in  it  for  the  rod  to  pafs  through.  When  the 
piece  ECDF  is  ferewed  dow7n,  it  compreffes  the  leathers  *, 
fqueezing  them  to  the  rod,  fo  that  no  air  can  pafs  be¬ 
tween  them  j  and,  to  fecure  us  againft  all  ingrefs  of  air, 
the  upper  part  is  formed  into  a  cup  EF,  which  is  kept 
filled  w7ith  oil. 

The  top  of  the  barrel  is  alfo  pierced  with  a  hole  LK, 
which  rifes  above  the  flat  furface  NO,  and  has  a  flip  of 
oiled  filk  tied  over  it  to  aft  as  a  valve  j  opening  when 
preffed  from  below,  but  {hutting  when  preffed  from 
above. 

The  communication  between  the  barrel  and  receiver 
is  made  by  means  of  the  pipe  ABPQj  and  there  goes 
frpm  the  hole  K  in  the  top  of  the  barrel  a  pipe  KRST, 
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Fig.  23. 


which  either  communicates  with  the  open  air  or  with  Air-pump, 
the  receiver,  by  means  of  the  cock  at  its  extremity  T. 

The  conduit  pipe  ABPQ^has  alfo  a  cock  at  Q,  by  which 
it  is  made  to  communicate  either  with  the  receiver  or 
with  the  open  air.  Thefe  channels  of  communication 
are  varioufly  condufted  and  terminated,  according  to 
the  views  of  the  maker  :  the  {ketch  in  this  figure  is  fuf¬ 
ficient  for  explaining  the  principle,  and  is  fuited  to  the 
general  form  of  the  pump,  as  it  has  been  frequently 
made  by  Nairne  and  other  artifts  in  London. 

Let  us  now  fuppofe  the  pifton  at  the  top  of  the  barrel,  Superiority 
and  that  it  applies  to  it  all  over,  and  that  the  air  in  the  of  this  coa- 
barrel  is  very  much  rarefied  :  in  the  common  pump  the  ttrudhon, 
pifton  valve  is  preffed  hard  down  by  the  atmofphere,  and 
continues  (hut  till  the  pifton  gets  far  down,  condenfes 
the  air  below  it  beyond  its  natural  ftate,  and  enables  it 
to  force  up  the  valves.  But  here,  as  foon  as  the  pifton 
quits  the  top  of  the  barrel,  it  leaves  a  void  behind  it  j 
for  no  air  gets  in  round  the  pifton  rod,  and  the  valve  at 
K  is  (hut  by  the  preffure  of  the  atmofphere.  There  is 
nothing  now  to  oppofe  the  elafticity  of  the  air  below 
but  the  ftiffnefs  of  the  valve  be;  and  thus  the  expelling 
(or  more  accurately  the  liberating)  force  is  prodigioufly 
increafed.  13 1 

The  fuperiority  of  th;s  conftruftion  will  be  beft  feen  frown  by 
by  an  example.  Suppofe  the  ftiffnefs  of  the  valve  equal  an  exam- 
to  the  weight  of  T*^  of  an  inch  of  mercury,  when  the  ba-  Py¬ 
rometer  Hands  at  30  inches,  and  that  the  pump-gage 
{lands  at  29.9  j  then,  in  an  ordinary  pump,  the  valve  in 
the  pifton  will  not  rife  till  the  pifton  has  got  within  the 
300th  part  of  the  bottom  of  the  barrel,  and  it  will  leave 
the  valve-hole  filled  with  air  of  the  ordinary  denfity. 

But  in  this  pump  the  valve  w  ill  rife  as  foon  as  the  pifton 
quits  the  top  of  the  barrel  j  and  when  it  is  quite  down, 
the  valve-hole  a  will  contain  only  the  300th  part  of  the 
air  which  it  would  have  contained  in  a  pump  of  the  or¬ 
dinary  form.  Suppofe  farther,  that  the  barrel  is  of 
equal  capacity  with  the  receiver,  and  that  both  pumps 
are  fo  badly  conftrufted,  that  the  fpace  left  below  the 
pifton  is  the  300th  part  of  the  barrel.  In  the  common 
pump  the  pifton  valve  will  rife  no  more,  and  the  ra¬ 
refaction  can  be  carried  no  farther,  however  delicate 
the  barrel  valve  may  be  \  but  in  this  pump  the  next 
ftroke  will  raife  the  gage  to  29.95,  and  the  pifton  valve 
will  again  rife  as  foon  as  the  pifton  gets  half  way  down 
the  barrel. 

The  limit  to  the  rarefaftion  by  this  pump  depends 
chiefly  on  the  fpace  contained  in  the  hole  LK,  and  in 
the  fpace  bed  of  the  pifton.  When  the  pifton  is  brought 
up  to  the  top,  and  applied  clofe  to  it,  thofe  (paces  re¬ 
main  filled  with  air  of  the  ordinary  denfity,  which  will 
expand  as  the  pifton  defeends,  and  thus  will  retard  the 
opening  of  the  pifton  valve.  The  rarefaftion  will  flop 
when  the  elafticity  of  this  fmall  quantity  of  air,  expand¬ 
ed  fo  as  to  fill  the  whole  barrel  (by  the  defcent  of  the 
pifton  to  the  bottom),  is  juft  equal  to  the  force  requifite 
for  opening  the  pifton  valve.  _ 

Another  advantage  attending  this  conftruftion  is,  is  eafil j 
that  in  drawing  up  the  pifton,  we  are  not  refilled  by  worked, 
the  whole  preffure  of  the  air ;  becaufe  the  air  is  rarefied 
above  this  pifton  as  well  as  below  it,  and  the  pifton  is  in 
precifely  the  fame  ftate  of  preffure  as  if  connefted  with 
another  pifton  in  a  double  pump.  T  he  refiftance  to 
the  afeent  of  the  pifton  is  the  excefs  of  the  elafticity  of 
the  air  above  it  over  the  elafticity  t>f  the  air  below  : 
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Air-pump,  this,  toward  the  end  of  the  rarefaction,  is  very  fmall, 

’ - while  the  pifton  is  near  the  bottom  of  the  barrel,  but 

gradually  increafes  as  the  pifton  rifes,  and  reduces  the 
air  above  it  into  fmaller  dimenfions,  and  becomes  equal 
to  the  preffuve  of  the  almoiphere,  when  the  air  above 
the  pifton  is  of  the  common  denfity.  If  we  ihould  raife 
the  pifton  itill  farther,  we  mult  condcnfe  the  air  above 
it  :  but  Mr  Smeaton  has  here  made  an  iffue  for  the  air 
by  a  fmall  hole  in  the  top  of  the  barrel,  covered  with  a 
delicate  valve.  This  allows  the  air  to  efcape,  and  ihuts 
again  as  foon  as  the  piiton  begins  to  defeend,  leaving 
almoit  a  perfect  void  behind  it  as  before. 

This  pump  has  another  advantage.  It  may  be  chan¬ 
ged  in  a  moment  from  a  rar dying  to  a  condenfing  en¬ 
gine,  by  limply  turning  the  cocks  at  and  T.  While 
T  communicates  with  the  open  air  and  Q  with  the  re¬ 
ceiver,  it  is  a  rarefying  engine  or  air-pump  :  but  when 
T  communicates  with  the  receiver,  and  £)  with  the  open 
pjate  air,  it  is  a  condenfing  engine. 

CCCCXXVI  Tig.  2 6.  reprefen Ls  Mr  Smeaton’s  air-pump  as  it  is 
Fis*.  25.  ufually  made  by  Nairne.  Upon  a  folid  bafe  or  table 
133  are  fet  up  three  pillars  F,  H,  H  :  the  pillar  F  fupports 
Defcriprion  pump -plate  A  j  and  the  pillars  II,  H,  fupport  the 

of  S  me  a-  front  Qr  head,  containing  a  brafs  cog-wheel,  which  is  , 

on  s  pump.  ^urnec|  the  handle  B,  and  works  in  the  rack  C  fat¬ 
tened  to  the  upper  end  of  the  pifton  rod.  The  whole 
is  itill  farther  flcadied  by  two  pieces  of  brafs  c  b  and  o 
k,  which  conneCt  the  pump-plate  with  the  front,  and 
have  perforations  communicating  between  the  hole  a  in 
the  middle  of  the  plate  and  the  barrel,  as  will  be  de- 
feribed  immediately.  F)E  is  the  barrel  of  the  pump, 
fn  mly  fixed  to  the  table  byferews  thro’  its  upper  fianch  : 
e  f  d  c  is  a  fender  brafs  tube  ferewed  to  the  bottom  of 
the  barrel,  and  to  the  under  hole  of  the  horizontal  ca¬ 
nal  c  b .  In  this  canal  there  is  a  cock  which  opens  a 
communication  between  the  barrel  and  the  receiver, 
when  the  key  is  in  the  poftion  reprefented  here  :  but 
when  the  key  is  at  right  angles  with  this  poftion,  this 
communication  is  cut  off.  If  that  f  de  of  the  key  which 
is  here  drawn  next  to  the  pump-plate  be  turned  outward, 
the  external  air  is  admitted  into  the  receiver ;  but  if 
turned  inwards,  the  air  is  admitted  into  the  barrel. 

g  h  Is  another  fender  brafs  pipe,  leading  from  the  dif- 
charging  valve  at  g  to  the  horizontal  canal  h  k ,  to  the 
under  fide  of  which  it  is  ferewed  fall.  In  this  horizon¬ 
tal  canal  there  is  a  cock  n  which  opens  a  paffage  from 
the  barrel  to  the  receiver  when  the  key  is  in  the  poftion 
here  drawn )  but  opens  a  paffage  from  the  barrel  to  the 
external  air  when  the  key  is  turned  outwards,  and  from 
the  receiver  to  the  external  air  when  the  key  is  turned 
inwards.  This  communication  with  the  external  air  is 
not  immediate  but  through  a  fort  of  box  i ;  the  ufe  of 
this  box  is  to  receive  the  oil  which  is  difeharged  through 
the  top  valve  g.  In  order  to  keep  the  pump  tight,  and 
in  working  order,  it  is  proper  fometimes  to  pour  a  table- 
fpoonful  of  olive  oil  into  the  hole  a  of  the  pump- plate, 
and  then  to  work  the  pump.  The  oil  goes  along  the 
conduit  b  e  df  e,  gets  into  the  barrel  and  through  the 
pif  on- valve,  when  the  pifton  is  preffed  to  the  bottom  of 
the  barrel,  and  is  then  drawn  up,  and  forced  through 
the  difeharging  valve  g  along  the  pipe  g  h,  the  horizon¬ 
tal  paffage  h  n,  and  finally  into  the  box  /.  This  box 
has  a  fmall  hole  in  its  fide  near  the  top,  through  which 
the  air  efcapes. 

From  the  upper  fide  of  the  canalc  b  there  a  rife  3  a 
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fender  pipe  which  bends  outward  and  then  turns  down-  Air-pump, 
wards,  and  is  joined  to  a  fmall  box,  which  cannot  be  v"‘ 
fecn  in  this  view.  From  the  bottom  of  this  box  pro¬ 
ceeds  downwards  the  gage-pipe  of  gists,  which  enters 
the  ciftern  of  mercury  G  fixed  below. 

On  the  upper  fide  of  the  other  canal  at  0  is  feen  a 
fmall  itud,  having  a  ftiort  pipe  of  glais  projecting  hori¬ 
zontally  from  it,  clofe  by  and  parallel  to  the  front  piece 
of  the  pump,  and  reaching  to  the  other  canal.  This 
pipe  is  clofe  at  the  farther  end,  and  has  a  fmall  drop  of 
mercury  or  oil  in  it  at  the  end  0.  This  ferves  as  a  gagl 
in  condenfing,  indicating  the  degree  of  condenfation  by 
the  place  of  the  drop  :  For  this  drop  is  forced  along  the 
pipe,  condenfing  the  air  before  it  in  the  fame  degree 
that  it  is  condenfed  in  the  barrel  and  receiver.  l  ^ 

In  conllrudliiig  this  pump,  Mr  Smeaton  introduced  Method  of 
a  method  of  joining  together  the  different  pipes  and  other  joining  to- 
pieces,  which  has  great  advantages  over  the  ufual  man-  the 

ner  of  (brewing  them  together  with  leather  between,  and^j 
which  is  now  much  ufed  in  hydraulic  and  pneumatic  en¬ 
gines.  W  e  (hall  explain  this  to  our  readers  by  a  deferip- 
tion  of  the  manner  in  which  the  exhaufting  gage  is  join¬ 
ed  to  the  horizontal  dudl  c  b . 

The  piece  h  i  p,  in  fig.  23.  is  the  fame  with  the  little  Fig.  2^., 
cylinder  obfervable  on  the  upper  fide  of  the  horizontal 
canal  c  d,  in  fig.  26.  The  upper  part  h  i  is  formed  in- Fig.  2 5, 
to  an  outiide  ferew,  to  fit  the  hollow  ferew  of  the  piece 
deed .  The  top  of  this  lad  piece  has  a  hole  in  its  mid¬ 
dle,  giving  an  eafy  paffage  to  the  bent  tube  c  b  a,  fo  as 
to  ilip  along  it  with  freedom.  To  the  end  c  of  this 
bent  tube  is  foldered  a  piece  of  brafs  cfg,  perforated  in 
continuation  of  the  tube,  and  having  its  end  ground  fiat 
on  the  top  of  the  piece  h  ip,  and  alfo  covered  with  a 
flip  of  thin  leather  drained  acrofs  it  and  pierced  with  a 
hole  in  the  middle. 

It  is  plain  from  this  form,  that  if  the  furface  f  g  be 
applied  to  the  top  of  h  i,  and  the  cover  deed  be  ferew¬ 
ed  down  on  it,  it  will  draw  or  prefs  them  together,  fo 
that  no  air  can  efcape  by  the  joint,  and  this  without 
turning  the  whole  tube  c  b  a  round,  as  is  neceffary  in 
the  ufual  way.  This  method  is  now  adopted  for  joining 
together  the  conducting  pipes  of  the  machines  for  ex- 
tinguifhing  fires,  an  operation  which  was  extremely 
trouble  feme  before  this  improvement. 

The  conduit  pipe  E  e  f  c  (fig.  26.)  is  faftened  to  the  Fig.  25. 
bottom  of  the  barrel,  and  the  difeharging  pipe  g  h  to  its 
top,  in  the  fame  manner.  But  to  return  to  the  gage  ; 
the  bent  pipe  c  b  a  enters  the  box  s  t  near  one  fide,  and 
obliquely,  and  the  gage  pipe  q  r  is  inferted  through  its 
bottom  towards  the  oppofite  fide.  The  ufe  of  this  box 
is  to  catch  any  drops  of  mercury  which  may  fometimes 
be  dalhed  up  through  the  gage  pipe  by  an  accidental 
ofeiliation.  This,  by  going  through  the  paffages  of  the 
pump,  would  corrode  them,  and  would  a£t  particularly 
on  the  joints,  which  are  generally  foldered  with  tin. 

When  this  happens  to  an  air-pump,  it  muft  be  cleaned 
with  the  moft  fcrupulous  attention,  otherwife  it  will  be 
quickly  deftroyed. 

This  account  of  Smeaton’s  pump  is  fufficient  for  ena-Great 
bling  the  reader  to  underftand  its  operation  and  to  fee ,P°.wers  °* 
its  fuperiority.  It  is  reckoned  a  very  fine  pump  of  thep^^13^ 
ordinary  conftru&ion  which  will  rarefy  200  times,  or  * 
raife  the  gage  to  29.85,  the  barometer  Handing  at  3c. 

But  Mr  Smeaton  found,  that  his  pump,  even  after  lone* 
ufing,  railed  it  to  29.95,  which  we  confider  as  equiva¬ 
lent  * 
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Air-pump,  lent  to  rarefying  6oo  times.  When  in  fine  order,  he 
found  no  bounds  to  its  rarefaction,  frequently  railing  the 
gage  as  high  as  the  barometer;  and  he  thought  its  per¬ 
formance  fo  perfeCt,  that  the  barometer-gage  was  not 
fufficiently  delicate  for  meafuring  the  rarefaCtion.  He 
therefore  fubftituted  the  fyphon  gage  already  defcribed, 
which  he  gives  fome  reafons  for  preferring ;  but  even 
this  he  found  not  fufficiently  fenfible. 

He  contrived  another,  which  could  be  carried  to 
contrivance  any  degree  of  fenfibility.  It  confided  of  a  glafs  body 
°  A  (fig.  27.),  of  a  pear  fhape,  and  was  therefore  called 
the  pear-gage.  This  had  a  fmall  projecting  orifice  at 
B,  and  at  the  other  end  a  tube  CD,  wliofe  capacity  was 
the  hundredth  part  of  the  capacity  of  the  whole  veffel. 
This  was  fufpended  at  the  flip-wire  of  the  receiver,  and 
there  was  fet  below  it  a  fmall  cup  with  mercury.  When 
the  pump  was  worked,  the  air  in  the  pear-gage  was  ra¬ 
refied  along  with  the  reft.  When  the  rarefaCtion  was 
brought  to  the  degree  intended,  the  gage  was  let  down 
till  B  reached  the  bottom  of  the  mercury.  The  exter¬ 
nal  air  being  now  let  in,  the  mercury  was  rai fed  into 
the  pear,  and  Hood  at  fome  height  E  in  the  tube  CD. 
The  length  of  this  tube  being  divided  into.  1 00  parts, 

DE 

and  thofe  numbered  from  D,  it  is  evident  that  will 
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duced  when  the  gage 
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very  ingeni- 


the  degree  of  rarefaCtion  which  had  been  pro- 
was  immerfed  into  the  mercury  : 
or  if  DC  be  -r™  of  the  whole  capacity,  and  be  divided 
into  100  parts  by  a  fcale  -annexed  to  it,  each  unit  of 
the  fcale  will  be  -r 05-00  ^ie 

This  was  a  very  ingenious  contrivance,  and  has  been 


13S 

It  excited 
the  atten- 


the  means  of  making  fome  very  curious  and  important 
difcoveries  which  at  prefent  engage  the  attention  of  phi- 
lofophers.  By  this  gage  Mr  Smeaton  found,  that  his 
pump  frequently  rarefied  a  thoufand,  -ten  thoufand,  nay 
an  hundred  thoufand  times.  But  though  he  in  every 
inftance  faw  the  great  fuperiority  of  his  pump  above  all 
others,  be  frequently  found  irregularities  which  he  could 
not  explain,  and  a  want  of  correfpondence  between  the 
pear  and  the  barometer  gages  which  puzzled  him.  The 
pear-gage  frequently  indicated  a  prodigious  rarefaCtion, 
when  the  barometer- gage  would  not  fhow  more  than 
600. 

Thefe  unaccountable  phenomena  excited  the  curiofiiy 
tion  oHhe  philofophers,  who  by  this  time  were  making  continual 
literary  ufe  of  the  air-pump  in  their  meteorological  refearches, 

world.  and  much  interefted  in  every  thing  connected  with  the 

Hate  or  conHitution  of  elaHic  fluids.  Mr  Nairne,  a 
moH  ingenious  and  accurate  maker  of  philofophical  in- 
Hruments,  made  many  curious  experiments  in  the  exa¬ 
mination  and  comparifon  of  Mr  Smeaton’s  pump  with 
thofe  of  the  ufual  condruCtion,  attending  to  every  cir- 
cumHance  which  could  contribute  to  the  inferiority  of 
the  common  pumps  or  to  their  improvement,  fo  as  to 
bring  them  nearer  to  this  rival  machine.  This  rigorous 
comparifon  brought  into  view  feveral  circum nances  in 
the  conHitution  of  the  atmofpheric  air,  and  its  relation 
to  other  bodies,  which  are  of  the  moH  extenfive  and  im¬ 
portant  influence  in  the  operations  of  nature.  We  fhall 
notice  at  prefent  fuch  only  as  have  a  relation  to  the 
Expen*  operation  of  the  air-pump  in  extracting  air  from  the 
ments  with  receiver . 

it  by  Mr  Mr  Nairne  found,  that  when  a  little  water,  or  even 
Nairne  0f  paper  damped  with  water,  was  expofed  under 


the  receiver  of  Mr  Smeaton’s  lur  pump,  when  in  the  Air-pump, 
moH  perfect  condition,  railing  the  mercury  in  tire  baro-  ^  vr™“* 

meter-gage  to  29.95,  he  could  not  make  it  rife  above 
29.8  if  Fahrenheit’s  thermometer  indicated  the  tempe¬ 
rature  470,  nor  above  29.7  if  the  thermometer  Hood  at 
550;  and  that  to  bring  the  gage  to  this  height  and  keep 
it  there,  the  operation  of  the  pump  muH  be  continued 
for  a  long  time  after  tbe  water  had  difappeared  or  the 
paper  become  perfectly  dry.  He  found  that  a  drop  of 
fpirits,  or  paper  moiflened  with  fpirits,  could  not  in 
thofe  circumHances  allow  the  mercury  in  the  gage  to 
rife  to  near  that  height ;  and  that  limiiar  effeCts  follow¬ 
ed  from  admitting  any  volatile  body  whatever  into  the 
receiver  or  any  part  of  the  apparatus. 

This  fhowed  him  at  once  how  improper  the  direc-fhow  the 
tions  were  which  had  been  given  by  Guericke,  Boyle,  improprie- 
Gravefande,  and  others,  for  fitting  up  the  air-pump  for  [n^he^ea 
experiment,  by  foaking  the  leather  in  water,  covering  therewith 
the  joints  with  water,  or  in  fhort,  admitting  water  or  water, 
any  other  volatile  body  near  it.  •  I4I 

He  therefore  took  his  pumps  to  pieces,  cleared  them  and  the 
of  all  the  moiHure  which  he  could  drive  from  them  by  utility  of 
heat,  and  then  leathered  them  anew7  with  leather  foaked  " 
in  a  mixture  of  olive  oil  and  tallow,  from  which  he  hadiow#* 
expelled  all  the  water  it  ufually  contains,  by  boiling  it 
till  the  firH  frothing  was  over.  When  the  pumps  were 
fitted  up  in  this  manner,  he  uniformly  found  that  Mr 
Smeaton’s  pump  rarefied  the  gage  to  29  95,  and  the 
bell  common  pump  to  29.87,  the  firH  of  which  he  com¬ 
puted  to  indicate  a  rarefaCtion  to  600,  and  the  other  to 
230.  But  in  this  Hate  he  again  found  that  a  piece  of 
damp  paper,  leather,  wood,  &c.  in  the  receiver,  reduced 
the  performance  in  the  fame  manner  as  before.  r^2 

But  the  moH  remarkable  phenomenon  was,  that  w7hen  A  remark- 
he  made  ufe  of  the  pear-  gage  with  the  pump  cleared  from  aide  phent^ 
all  moiHure,  it  indicated  the  fame  degree  of  rarefaction raenon 
with  the  barometer-gage  :  but  when  he  expofed  a  bit 
of  paper  moiHened  with  fpirits,  and  thus  reduced  the 
rarefaCtion  of  the  pump  to  what  he  called  50,  the  baro¬ 
meter  gage  Handing  at  29.4,  the  pear-gage  indicated  a 
rarefaction  exceeding  ioc,ooo  ;  in  fhort,  it  was  not 
meafurable  ;  and  this  phenomenon  was  almoH  conHant. 
Whenever  he  expofed  any  fubdance  fufceptible  of  eva¬ 
poration,  he  found  the  rarefaction  indicated  by  the  ba¬ 
rometer-gage  greatly  reduced,  while  that  indicated  by 
the  pear- gage  was  prodigicufiy  increafed  ;  and  both  thefe 
effects  were  mere  remarkable  as  the  fubjeCt  was  of  eafier 
evaporation,  or  the  temperament  of  the  air  of  the  cham¬ 
ber  was  warmer. 

This  uniform  refult  fuggeHed  the  true  caufe. 
boils  at  the  temperature  212,  that  is,  it  is  then  converted  for. 
into  a  vapour  which  is  permanently  elaHic  while  of  that 
temperature,  and  its  elaHicity  balances  the  preffure  of 
the  atmofphere.  If  this  preffure  be  diminifhed  by  rare¬ 
fying  the  air  above  it,  a  low  temperature  wall  not  allow 
it  to  be  converted  into  elaHic  vapour,  and  keep  it  in 
that  Hate.  Water  will  boil  in  the  receiver  of  an  air- 
pump  at  the  temperature  96,  or  even  under  it.  Phi¬ 
lofophers  did  not  think  of  examining  the  Hate  of  the  va¬ 
pour  in  temperatures  lower  than  what  produced  ebulli¬ 
tion.  '  But  it  now  appears,  that  in  much  lower  heats 
than  this  the' Superficial  water  is  converted  into  elaHic 
vapour,  which  continues  to  exhale  from  it  as  long  as 
the  water  lafls,  and,  fupplying  the  place.of  air  in.  the 

receiver* 


Water  accounted 
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Air-pump,  receiver,  exerts  the  fame  elafticity,  and  hinders  the  mer- 
J  cury  from  rifing  in  the  gage  in  the  fame  manner  as  fb 
much  air  of  equal  elafticity  would  have  done. 

When  Mr  Nairne  was  exhibiting  thefe  experiments 
to  the. Ho  i  arable  Henry  Cavendilh  in  1776,  this  gen¬ 
tleman  inioimed  him  that  it  appeared  from  a  feries  of 
experiments  of  his  father  Lord  Charles  Cavendilh,  that 
when  water  is  of  the  temperature  7  2°,  it  is  converted 
into  vapour,  under  any  preffure  lefs  than  three-fourths 
of  an  inch  of  mercury,  and  at  41 0  it  becomes  vapour 
when  the  p re  dare  is  kfs  than  one-fourth  of  an  inch. : 
Even  mercury  evaporates  in  this  manner  when  all  pref- 
fure  is  removed.  A  dewy  appearance  is  frequently  oti- 
ferved  covering  the  inlide  of  the  tube  of  a  barometer, 
where  we  uflially  fuppofe  a  vacuum.  This  dew,  when 
viewed  through  a  microfcope,  appears  to  be  a  fet  of  de¬ 
tached  globules  of  mercury,  and  upon  inclining  the  tube 
fo  that  the  mercury  may  afeend  along  it,  thefe  globules 
will  be  all  licked  up,  and  the  tube  become  clear.  The 
dew  which  lined  it  was  the  vapour  of  the  mercury  con- 
denfed  by  the  fide  of  the  tube  ;  and  it  is  never  obferved 
but  when  one  fide  is  expofed  to  a  ftream  of  cold  air  from 
a  window,  See. 

To  return  to  the  vapour  in  the  air-pump  receiver,  it 
muft  be  obferved,  that  as  long  as  the  water  continues  to 
yield  it,  we  may  continue  to  work  the  pump  $  and  it 
will  be  continually  abftracled  by  the  barrels,  and  dif- 
charged  in  the  form  of  water,  becaufe  it  collapfes  as 
foon  as  expofed  to  the  external  preffure.  All  this  while 
the  gage  will  not  indicate  any  more  rarefaction,  becaufe 
the  thing  immediately  indicated  by  the  barometer-gage 
is  diminiftied  elafticity ,  which  does  not  happen  here. 
When  all  the  water  which  the  temperature  of  the  room 
•can  keep  elaftic  has  evaporated  under  a  certain  preffure, 
fuppofe  4  an  inch  of  mercury,  the  gage  Handing  at 
29.5,  the  vapour  which  now  fills  the  receiver  expands, 
and  by  its  diminiftied  elafticity  the  gage  rifes,  and  now 
fome  more  water  which  had  been  attached  to  bodies  by 
chemical  or  corpufcular  attraCHon  is  detached,  and  a 
new  fupply  continues  to  fupport  the  gage  at  a  greater 
.height ;  and  this  goes  on  continually  till  ahnoft  all  has 
been  abftraCled :  but  there  will  remain  fome  which  no 
art  can  take  away  ;  for  as  it  paffes  through  the  barrels, 
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from  different  fuhftances,  exhibit  remarkable  differences  Air-pump, 
in  this  refpeCt.  But  we  fee  from  this  and  other  pheno- 
mena,  which  ftiall  be  mentioned  in  their  proper  places, 
that  the  air  and  vapour  are  not  always  intimately  united ; 
and  therefore  will  not  always  be  drawn  out  together  by 
the  air-pump.  But  let  them  be  ever  fo  eonfufedly  blen- 
.ded,  we  fee  that  the  air  muft  come  out  along  with  the 
vapour,  and  its  quantity  remaining  in  the  receiver  muft 
be  prodigioufly  diminilhed  by  this  affociation,  probably 
touch  more  than  could  be,  had  the  receiver  only  con¬ 
tained  pure  air.  t^g 

Let  us  now  confider  what  muft  happen  in  the  pear-Conf?qu«i- 
gage.  As  the  air  and  vapour  are  continually  drawn  off 
from  the  receiver,  the  air  in  the  pear  expands  and  goes 
off  with  it.  We  {hail  fuppofe  that  the  generated  va-  and  baro- 
pour  flinders  the  gage  from  rifing  beyond  29.5.  Du- meter 
ring  the  continued  working  of  the  pump,  the  air  in  tages-“ 
the  pear,  whofe  elafticity  is  0.5,  llowly  mixes  with 
the  vapour  at  the  mouth  of  the  pear,  and  the  mix¬ 
ture  even  advances  into  its  infide,  fo  that  if  the 
pumping  be  long  enough  continued,  what  is  in  the- 
pear  is  nearly  of  the  fame  compofition  with  what  is 
in  the  receiver,  con  lifting  perhaps  of  20  parts  of  vapour 
and  one  part  of  air,  all  of  the  elafticity  of  0.5. 

When  the  pear  is  plunged  into  the  mercury,  and  the 
external  air  allowed  to  get  into  the  receiver,  the  mercu¬ 
ry  rifes  in  the  pear-gage,  and  leaves  not  ~ ,but  — ■  — 

!  .  7  .  60  60  X  ?0 

or  - of  it  filled  with  common  air,  the  vapour  ha- 
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ving  collapfed  into  an  invifible  atom  of  water.  Thus 
the  pear-gage  will  indicate  a  rarefaction  of  1 200,  while 
the  barometer-gage  only  {bowed  60,  that  is,  {howed 
the  elafticity  of  the  included  fubftance  diminiftied  60 
times.  The  conclufion  to  be  drawn  from  thefe  two 
meafures  (the  one  of  the  rarefaCtion  of  air,  and  $ke 
other  of  the  diminution  of  elafticity)  is,  that  the  matter 
with  which  the  receiver  was  filled,  immediately  before 
the  readmiflion  of  the  air,  confifted  of  cne  part  of  in- 

condenfible  air,  and  or  20  parts  of  watery  vapour. 


The  only  obfeure  part  of  this  account  is  what  relates  Difficulty 
,  to  the  compofition  of  the  matter  which  filled  the  pear- in  account' 
and  gets  between  the  pifton  and  the  top,  it  fucceffively  gage  before  the  admifiion  of  the  mercury.  It  is  not  eafy!"2'  for, 
collapfes  into  water  during  the  afeent  of  the  pifton,  and  to  fee  how  the  vapour  of  the  receiver  comes  in  by  a  uar-Sl 


again  expands  into  vapour  when  we  puih  the  pifton  down 
again.  Whenever  this  happens  there  is  an  end  of  the 
14-  rarefa&ion. 

Air  and  While  this  operation  is  going  on,  the  air  comes  out 
vapour  not  along  with  the  vapour ;  but  we  cannot  fay  in  what  pro- 
mixedto-  'Port*on*  If it  were  always  uniformly  mixed  with  the 
gether.  vapour,  it  would  diminifti  rapidly  ;  but  this  does  not 
appear  to  be  the  cafe.  There  is  a  certain  period  of 


i  vapour 

row  mouth  while  the  air  is  commi 


comes  in  by  a  nar-  thefe  con- 
ung  out  by  the  fame  paffage;  fequences, 
Accordingly  it  requires  a  very  long  time  to  produce  this 
extreme  rarefaCHon  in  the  pear-gage  ;  and  there  are 
great  irregularities  in  any  two  fucceeding  experiments, 
as  may  be  fcen  by  looking  at  Mr  Nairne’s  account  of 
them  in  the  Philofophical  TranfaCtions,  vol.  lxvii.  Some 
vapours  appear  to  have  mixed  much  more  readily  with 
the  air  than  others  5  and  {here  are  fome  unaccountable 


rarefaction  in  which  a  tranfient  cloudinefs  is  perceived  cafes  where  vitriolic  acid  and  fulphureous  bodies  were 
in  the  receiver.  This  is  watery  vapour  formed  at  that  included,  in  which  the  diminution  of  denfity  indicated  by 
degree  of  rarefa&ion,.  mingled  with,  but  not  diffolved  in  the  pear- gage  was  uniformly  -lefs  than  the  diminution  of 
or  united  with,  the  air,  otherwife  it  would  be  tranfpa-  •  ’•  *  * 

... t  a  n ] m _ :r  j _ •  1  1 


elafticity  indicated  by  the. barometer- gage.  It  rs  enough 
for  us  at  prefent  to  have  eftabliflied,  by  unqueftionable 
fads,  this  production  of  elaftic  vapour,  and  the  necef- 
%  of  attending  to  it,  both  in  the  conifrudion  of  the 
air-pump  and  in  drawing  refults  from  experiments  exhi-  T4S 
bited  in  it.  ^  The  fupe- 

Mr  Smea ton's  pump,  when  in  good  order  and  per-tL°my  °f 
-firm  with  probability  which  of  thefe  is  the  cafe:  diffe-  ,  fedly  free  from  all  moifture,  will  in  dry  weather  rarefy  SciSSo 
sent  compofitions  of  air,  that  is,  air  loaded  with  vapours  air  about  600  times,  railing  the  barometer-gage  to  with-  new  ini- 


rent.  A  fimilar  cloud  will  appear  if  damp  air  be  ad¬ 
mitted  fuddenly  into  an  exhaufted  receiver.  The  va¬ 
pour,  which  formed  an  uniform  tranfparent  mafs  with 
the  air,  is  either  fuddenly  expanded  and  thus  detached 
from  the  other  ingredient,  or  is  fuddenly  let  go  by  the 
air,  which  expands  more  than  it  does.  We  cannot  af- 
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Air-pump,  in  of  an  inch  of  a  fine  barometer.  This  was  a  per- 
'  formance  fo  much  fuperior  to  that  of  all  others,  and  by 

means  of  Mr  Nairne’s  experiments  opened  fo  new  a  field 
of  obfervation,  that  the  air-pump  once  more  became  a  ca¬ 
pital  inftrument  among  the  experimental  philofophers. 
The  caufes  of  its  fuperiority  were  alfo  fo  diftinCt,  that 
artifts  were  immediately  excited  to  a  farther  improvement 
of  the  machine  j  fo  that  this  becomes  a  new  epoch  in  its 
hiftory. 

There  is  one  imperfection  which  Mr  Smeaton  has  not 
attempted  to  remove.  The  difcharging  valve  is  ftill  open¬ 
ed  againft  the  preffure  of  the  atmofphere.  An  author 
of  the  Swediib  academy  adds  a  fubfidiary  pump  to  this 
valve,  which  exhaufts  the  air  from  above  it,  and  thus 
puts  it  in  the  fituation  of  the  pifton  valve.  We  do 
not  find  that  this  improvement  has  been  adopted  fo  as 
to  become  general.  Indeed  the  quantity  of  air  which 
remains  in  the  pafiage  to  this  valve  is  fo  exceedingly 
little,  that  it  does  not  feem  to  merit  attention.  Suppo- 
fing  the  valve  hole  of  an  inch  wide  and  as  deep  (and 
it  need  not  be  more),  it  will  not  occupy  more  than 
part  of  a  barrel  twelve  inches  long  and  two  inches 
wide. 

*5®  MrSmeaton,  by  his  ingenious  con  ft  ruCtion,  has  great¬ 
ly  diminifhed,  but  has  not  annihilated,  the  obftruCtions 
to  the  pafiage  of  the  air  from  the  receiver  into  the  bar¬ 
rel.  His  fuctefs  encouraged  farther  attempts.  One  of 
the  firft  and  moft  ingenious  was  that  of  Profeflor  Ruf- 
fel  of  the  univerfity  of  Edinburgh,  who  about  the  year 
1770  conftru&ed  a  pump  in  which  both  cocks  and  valves 
151  were  avoided. 

by  Ruffel,  The  pifton  is  folid,  as  reprefented  in  fig.  28.  and  its 
Fig-  *S.  rod  paffes  through  a  collar  of  leather  on  the  top  of  the 
barrel.  This  collar  is  divided  into  three  portions  by 
two  brafs  rings  a ,  b,  which  leave  a  very  fmall  fpace  round 
th«  pifton  rod.  The  upper  ring  a  communicates  by 
means  of  a  lateral  perforation  with  the  bent  tube,  l in  n, 
which  enters  the  barrel  at  its  middle  n.  The  low-er  ring 
b  communicates  with  the  bent  tube  c  d,  which  commu¬ 
nicates  with  the  horizontal  pafiage  d  c,  going  to  the 
middle  e  of  the  pump  plate.  By  the  way,  however,  it 
communicates  alfo  with  a  barometer  gage  p  9,  Handing 
in  a  ciftern  of  mercury  0,  and  covered  w’ith  a  glafs  tube 
clofe  at  the  top.  Beyond  e,  on  the  oppofite  circumfer¬ 
ence  of  the  receiver  plate,  there  is  a  cock  or  plug/ com¬ 
municating  with  the  atmofphere. 

The  pifton  rod  is  clofeiy  embraced  by  the  three  col¬ 
lars  of  leather ;  but,  as  already  faid,  has  a  free,  fpace 
round  it  in  the  two  brafs  rings.  To  produce  this  pref¬ 
fure  of  the  leathers  to  the  rod,  the  brafs  rings  which  fe- 
parate  them  are  turned  thinner  on  the  inner  fide,  fo  that 
their  crofs  feClion  along  a  diameter  would  be  a  taper 
wedge.  In  the  fide  of  the  pifton  rod  are  tw’0  cavities 
q  r,  t  s,  about  one-tenth  of  an  inch  wide  and  deep,  and 
of  a  length  equal  to  the  thicknefs  of  the  two  rings  a,  b, 
and  the  intermediate  collar  of  leathers.  Thefe  cavities 
are  fo  placed  on  the  pifton-rod,  that  when  the  pifton 
is  applied  to  the  bottom  of  the  barrel,  the  cavity  t  s  in 
the  upper  end  of  the  rod  has  its  upper  end  oppofite  to 
the  ring  a ,  and  its  lower  end  oppofite  to  the  ring  b,  or 
to  the  mouth  of  the  pipe  c  d.  Therefore,  if  there  be  a 
void  in  the  barrel,  the  air  from  the  receiver  will  come 
from  the  pipe  c  d,  into  the  cavity  in  the  pifton  rod,  and 
by  it  will  get  paft  the  collar  of  leather  between  the  rings, 
and  thus  will  get  into  the  fmall  interftice  between  the 
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rod  and  the  upper  ring,  and  then  into  the  pipe  /  in  «,  and  Air-purnj». 
into  the  empty  barrel.  When  the  pifton  is  drawn  up, ' 
the  folid  rod  immediately  (huts  up  this  pafiage,  and  the 
pifton  drives  the  air  through  the  difcharging  valve  h. 

When  it  has  reached  the  top  of  the  barrel,  and  is  clofeiy 
applied  to  it,  the  cavity  q  r  is  in  the  fituation  in  which 
t  s  formerly  was,  and  the  communication  is  again  opened 
between  the  receiver  and  the  empty  barrel,  and  the  air 
is  again  diffufed  between  them.  Puffing  down  the  pi¬ 
fton  expels  the  air  by  the  lower  difcharging  pipe  and 
valve  hi ;  and  thus  the  operation  may  be  continued. 

This  muft  be  acknowledged  to  be  a  moft  fimple  and 
ingenious  conftruftion,  and  can  neither  be  called  a  cock 
nor  a  valve.  It  feems  to  oppofe  no  obftruftion  what¬ 
ever  :  and  it  has  the  fuperior  advantage  of  rarefying 
both  during  the  afcent  and  the  defcent  of  the  pifton, 
doubling  the  expedition  of  the  performance,  and  the 
operator  is  not  oppofed  by  the  preflure  of  the  atmo¬ 
fphere  except  towards  the  end  of  each  ftroke.  1  he  ex¬ 
pedition,  however,  is  not  fo  great  as  one  fhould  expeCl  j 
for  nothing  is  going  on  while  the  pifton  is  in  motion, 
and  the  operator  muft  ftop  a  while  at  the  end  of  each 
ftroke,  that  the  air  may  have  time  to  come  through  this 
long,  narrow*,  and  crooked  pafiage,  to  fill  the  barrel. 

But  the  chief  difficulty  which  occurred  in  the  execu¬ 
tion  arofe  from  the  clammy  oil  with  which  it  was  ne- 
cefiary  to  impregnate  the  collar  of  leathers.  Thefe  were 
always  in  a  ftate  of  ftrong  compreflion,  that  they  might 
clofeiy  grafp  the  pifton  rod,  and  prevent  all  pafiage  of 
air  during  the  motion  of  the  pifton.  Whenever  there¬ 
fore  the  cavities  in  the  pifton  rod  come  into  the  fituation3 
neceffary  for  conne&ing  the  receiver  and  barrel,  this  oil 
is  fqueezed  into  them,  and  choaks  them  up.  Hence  it 
ahvays  happened  that  it  w’as  fome  time  after  the  ftroke 
before  the  air  could  force  its  way  round  the  pifton  rod, 
carrying  with  it  the  clammy  oil  which  choaked  up  the 
tube*  /  m  n  ;  and  when  the  rarefaction  had  proceeded  a 
certain  length,  the  diminifhed  elafticity  of  the  air  was 
not  able  to  make  its  way  through  thefe  obftruCtions. 

The  death  of  the  ingenious  author  put  a  flop  to  the 
improvements  by  which  he  hoped  to  remedy  this  defeCl, 
and  we  have  not  heard  that  any  other  perfon  has  fince 
attempted  it.  We  have  iriferted  it  here,  becaufe  its 
principle  of  conftruftion  is  not  only  very  ingenious,  but 
entirely  different  from  all  others,  and  may  furnifh  very 
ufcful  hints  to  thofe  who  are  much  engaged  in  the  con- 
ftruClion  of  pneumatic  engines.  >  .152 

In  the  73d  volume  of  the  Philofophical  Tranfaftions,  by  Haas, 
Mr  Tiberius  Cavallo  has  given  the  defcription  of  anjmdHur- 
air-pump  contrived  and  executed  by  Meffrs  Haas  and ter- 
Hurter,  inftrument-makers  in  London,  where  thefe  ar- 
tifts  have  revived  Guericke’s  method  of  opening  the  bar¬ 
rel-valve  during  the  laft  ftrokes  of  the  pump  by  a  force 
a&ing  from  without.  We  (hall  infert  fo  much  of  this 
defcription  as  relates  to  this  diftinguifinng  circumftance 
of  its  conftruftion. 

Fig.  29.  reprefents  a  feftion  of  the  bottom  of  the  bar-  p*  ^ 
rcl,  where  A  A  is  the  barrel  and  BB  the  bottom,  which 
has  in  its  middle  a  hollow’  cylinder  CCFF,  projefting 
about  half  an  inch  into  the  barrel  at  CC,  and  extending 
a  good  way  downwards  to  FF.  The  fpace  between  this 
proje&ion  and  the  fides  of  the  barrel  is  filled  up  by  a 
brafs  ring  DD,  over  the  top  of  which  is  drained  a  piece 
of  oiled  filk  EE,  which  performs  the  office  of  a  valve, 
covering  the  hole  CC.  But  this  hole  is  filled  up  by  a 

*  piece 
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Air-pump,  piece  of  brafs,  or  rather  an  affemblage  of  pieces  fcrewed 
u— 1  ■■■''  together  GGHHII.  It  confifts  of  three  projefting  fil¬ 
lets  or  (lioulders  GG,  HH,  II,  which  form  two  hollows 
between  them,  and  which  are  filled  with  rings  of  oiled 
leather  OO,  PP,  firmly  fcrewed  together.  The  extreme 
fillets  GG,  II,  are  of  equal  diameter  with  the  infide  of 
the  cylinder,  fo  as  to  fill  it  exaftly,  and  the  whole  fluf¬ 
fed  with  oiled  leather,  Hide  up  and  down  without  allow¬ 
ing  any  air  to  pafs.  The  middle  fillet  HH  is  not  fo 
broad,  but  thicker.  In  the  upper  fillet  GG  there  is 
formed  a  (hallow  difh  about  -jj-  of  an  inch  deep  and 
wide.  This  difli  is  covered  with  a  thin  plate,  pierced 
with  a  grating  like  Mr  Smeaton’s  valve- plate.  There 
is  a  perforation  VX  along  the  axis  of  this  piece,  which 
has  a  paflage  out  at  one  fide  H,  through  the  middle  fil¬ 
let.  Oppofite  to  this  paffage,  and  in  the  fide  of  the  cy¬ 
linder  CCFF,  is  a  hole  M,  communicating  with  the 
conduit  pipe  MN,  which  leads  to  the  receiver.  Into  the 
lower  end  of  the  perforation  is  fcrewed  the  pin  KL,  whofe 
tail  L  paffes  through  the  cap  FF.  The  tail  L  is  conne6l- 
ed  with  a  lever  RO,  moveable  round  the  joint  Q.  This 
lever  is  pufhed  upwards  by  a  fpring,  and  thus  the  whole 
piece  which  we  have  been  defcribing-is  kept  in  contaft 
with  the  flip  of  oiled  filk  or  valve  EE.  This  is  the 
ufual  fituation  of  things. 

Now  fuppofe  a  void  formed  in  the  barrel  by  drawing 
up  the  pifton  ;  the  elafticity  of  the  air  in  the  receiver,  in 
the  pipe  NM,  and  in  the  paffage  XV,  will  prefs  on  the 
great  furface  of  the  valve  expofed  through  the  grating, 
will  raife  it,  and  the  pump  will  perform  precifely  as  Mr 
Smeaton’s  does.  But  fuppofe  the  rarefaction  to  have 
been  fo  long  continued,  that  the  air  is  no  longer  able  to 
raife  the  valve  $  this  will  be  feen  by  the  mercury  rifing 
no  more  in  the  pump-gage.  When  this  is  perceived,  the 
operator  muft  prefs  with  his  foot  on  the  end  R  of  the  le¬ 
ver  RQ.  This  draws  down  the  pin  KL,  and  with  it  the 
whole  hollow  plug  with  its  grated  top.  And  thus,  in- 
flead  of  railing  the  valve  from  its  plate,  the  plate  is  here 
drawn  down  from  the  valve.  The  air  now  gets  in  with¬ 
out  any  obftruClion  whatever,  and  the  rarefaClion  pro¬ 
ceeds  as  long  as  the  pifton  rifes.  When  it  is  at  the  top  of 
the  barrel,  the  operator  takes  his  foot  from  the  lever,  and 
the  fpring  preffes  up  the  plug  again  and  (huts  the  valve. 
The  pifton  rod  paffes  through  a  collar  of  leather,  as  in 
Mr  Smeaton’s  pump,  and  the  air  is  finally  difcharged 
through  an  outward  valve  in  the  top  of  the  barrel. 
Thefe  parts  have  nothing  peculiar  in  them. 

This  is  an  ingenious  contrivance,  fimilar  to  what  was 
adapted  by  Guericke  himfelf  $  and  we  have  no  doubt  of 
thefe  pumps  performing  extremely  well  if  carefully  made : 
and  it.  fee  ms  not  difficult  to  keep  the  plug  perfectly  air- 
tight  by  fupplying  plenty  of  oil  to  the  leathers.  We 
cannot  fay,  however,  with  precifion  what  may  be  ex- 
pe&ed  from  it,  as  no  account  has  been  given  of  its  ef¬ 
fects  befides  what  Mr  Cavallo  publiffied  in  Philofophical 
TranfaCtions  1783,  where  he  only  fays,  that  when  it  had 
been  long  ufed,  it  had,  in  the  courfe  of  fome  experiments, 
rarefied  6cjio  times. 

Aiming  (till  at  the  removing  the  obftruftions  to  the 
entry  of  the  air  from  the  receiver  into  the  barrels,  Mr 
Prince,  an  American,  has  conftruCted  a  pumjrln  which 
there  is  no  valve  or  cock  whatever  between  them.  In 
this  pump  the  pifton  rod  paffes  through  a  collar  of  lea¬ 
thers,  and  the  air  is  finally  difcharged  through  a  valve, 
as  in  the  two  laft.  But  we  are  chiefly  to  attend,  in  this 
Vo L.  XVI.  Part  II. 
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place,  to  the  communication  between  the  barrel  and  the  Air-pump, 
receiver.  The  barrel  widens  below  into  a  fort  of  ciftern  '  V 
ABCD  (fig.  30.),  communicating  with  the  receiver  by  Fig-  3a* 
the  pipe  EF.  As  foon,  therefore,  as  the  pifton  gets  into 
this  wider  part,  where  there  is  a  vacancy  all  round  it,  the 
air  of  the  receiver  expands  freely  through  the  paffage 
FEE  into  the  barrel,  in  which  the  defcent  of  the  pifton 
had  made  a  void.  When  the  pifton  is  again  drawn  up, 
as  foon  as  it  gets  into  the  cylindric  part  of  the  barrel, 
which  it  exaCtly  fills,  it  carries  up  the  air  before  it,  and 
expels  it  by  the  top  valve  ;  and,  that  this  may  be  done 
more  completely,  this  valve  opens  into  a  fecond  barrel 
or  air-pump  whofe  pifton  is  rifing  at  the  fame  time,  and 
therefore  the  valve  of  communication  (which  is  the  dis¬ 
charging  valve  of  the  primary  pump)  opens  with  the 
fame  facility  as  Mr  Smeaton’s  pifton  valve.  While  the 
pifton  is  riling,  the  air  in  the  receiver  expands  into  the 
barrel  j  and  when  the  pifton  defcends,  the  air  in  the 
barrel  again  collapfes  till  the  pifton  gets  again  into  the 
ciftern,  when  the  air  paffes  out,  and  fills  the  evacuated 
barrel,  to  be  expelled  by  the  pifton  as  before. 

No  diftinft  account  has  as  yet  b^en  given  of  the  per¬ 
formance  of  this  pump.  We  only  learn  that  great  in¬ 
conveniences  were  experienced  from  the  ofcillations  of 
the  mercury  in  the  gage.  As  foon  as  the  pifton  comes 
into  the  ciftern,  the  air  from  the  receiver  immediately 
nifties  into  the  barrel,  and  the  mercury  (hoots  up  in 
the  gage,  and  gets  into  a  ftate  of  ofcillation.  The  fub- 
fequent  rife  of  the  pifton  will  frequently  keep  time  with 
the  fecond  ofcillation,  and  increafe  it.  The  defcent  of 
the  pifton  produces  a  downward  ofcillation,  by  allowr- 
ing  the  air  below  it  to  collapfe  5  and,  by  improperly 
timing  the  ftrokes,  this  ofcillation  becomes  fo  great  as 
to  make  the  mercury  enter  the  pump.  To  prevent  this, 
and  a  greater  irregularity  of  w’orking  as  a  condenfer, 
valves  were  put  in  the  pifton  :  but  as  thefe  require  force 
to  open  them,  the  addition  feemed  rather  to  increafe  the 
evil,  by  rendering  the  ofcillations  more  fimultaneous  with 
the  ordinary  rate  of  working.  If  this  could  be  got  over,  the 
conftrudlion  feems  very  promifing. 

It  appears,  however,  of  very  difficult  execution.  It  has 
many  long,  {lender,  and  crooked  paffages,  which  muft  be 
drilled  through  broad  plates  of  brafs,  fome  of  them  appear¬ 
ing  fcarcely  prafticable.  It  is  rare  to  find  plates  and  other 
pieces  of  brafs  without  air-holes,  which  it  would  be  very 
difficult  to  find  out  and  to  clofej  and  it  muft  be  very  dif¬ 
ficult  to  clear  it  of  obftruftions  5  fo  that  it  appears  rather 
a  fuggeftion  of  theory  than  a  thing  warranted  by  its  ac¬ 
tual  performance. 

Mr  Lavoifier,  or  fome  of  the  naturalifts  who  were  >»y  havoi- 
occupied  in  concert  with  him  in  the  inveftigation  of  the  fier> 
different  fpecies  of  gas  which  are  difengaged  from  bo¬ 
dies  in  the  courfe  of  chemical  operations,  has  contrived 
an  air-pump  which  has  great  appearance  of  fimplicity, 
and,  being  very  different  from  all  others,  deferves  to  be 
taken  notice  of. 

It  confifts  of  two  barrels  /,  m,  fig.  31.  with  folid  pi-  FiS-  31* 
ftons  k  k.  The  pump-plate  a  b  is  pierced  at  its  centre  c 
with  a  hole  which  branches  towards  each  of  the  barrels, 
as  reprefented  by  c  d,  c  e .  Between  the  plate  and  the 
barrels  Aides  another  plate  h  i ,  pierced  in  the  middle  with 
a  branched  hole  fdg,  and  near  the  ends  with  two  holes 
h  /i,  i  i,  which  go  from  its  under  fide  to  the  ends.  The 
holes  in  thefe  two  plates  are  fo  adjufted,  that  wffien  the 
plate;  h  i  is  drawm  fo  far  towards  h  that  the  hole  i  comes 
4  S  '  within 
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^Air-pump,  within  the  barrel  m,  the  branch  df  of  the  hole  in  the 
middle  plate  coincides  with  the  branch  c d  of  the  upper 
plate,  and  the  holes  e ,  g  are  fhut.  Thus  a  communi¬ 
cation  is  edablifhed  between-  the  barrel  /  and  the  re¬ 
ceiver  on  the  pump-plate,  and  between  the  barrel  ni  and 
the  external  air.  In  this  fituation  the  barrel  /  will  ex- 
haufl,  and  m  will  difeharge.  When  the  pidon  of  / 
is  at  its  mouth,  and  that  of  in  touches  its  bottom,  the 
Hiding  plate  is  ffiifted  over  to  the  other  fide,  fo  that  m 
communicates  with  the  receiver  through  the  paffage  gd, 
s  ec ,  and  /  communicates  with  the  air  by  the  pafiages  h  k . 

It  is  evident  that  this  Hiding  plate  performs  the  office 
of  four  cocks  in  a  very  beautiful  and  fimple  manner,  and 
that  if  the  piftons  apply  clofe  to  the  ends  of  the  barrels, 
fo  as  to  expel  the  whole  air,  the  pump  will  be  perfeft. 
It  works,  indeed,  again!!  the  whole  preffure  of  the  ex¬ 
ternal  air.  But  this  may  be  avoided  by  putting  valves 
on  the  holes  } \ ,  t ;  and  thefe  can  do  no  harm,  becaufe 
the  air  remaining  in  them  never  gets  back  into  the  bar¬ 
rel  till  the  piHon  be  at  the  farther  end,  and  the  ex- 
haudion  of  that  ftroke  completed.  But  the  belt  work¬ 
men  of  London  think  that  it  will  be  incomparably  more 
difficult  to  execute  this  cock  (for  it  is  a  cock  of  an  un- 
ufual  form),  in  fuch  a  manner  that  it  ffiall  be  air-tight 
and  yet  move  with  tolerable  eafe,  and  that  it  is  much 
more  liable  to  wearing  loofe  than  common  cocks.  No 
accurate  accounts  have  been  received  of  its  performance. 
It  mult  be  acknowledged  to  be  ingenious,  and  it  may 
fugged  to  an  intelligent  artift  a  method  of  combining 
common  conical  cocks  upon  one  axis  fo  as  to  anfwer  the 
fame  purpofes  much  more  effedlually  ^  for  which  reafon 
we  have  inferted  it  here. 

'and'by  The  lad  improvement  which  we  ffiall  mention  is  that 

Cuthbert-  publiffied  by  Mr  Cuthbertfon  philofophical  indrument- 

ton.  maker  in  Amderdam.  His  pump  has  given  fuch  evi¬ 

dences  of  its  perfection,  that  we  can  hardly  expeCt  or 
wiffi  for  any  thing  more  complete.  But  we  mud  be  al¬ 
lowed  to  obferve,  beforehand,  that  the  fame  condruc- 
tion  -was  invented,  and,  in  part,  executed  before  the 
end  of  1779,  by  Dr  Daniel  Rutherford,  now  profeffor 
of  botany  in  the  univerfity  of  Edinburgh,  who  was  at 
that  time  engaged  in  experiments  on  the  production  of 
air  during  the  combudion  of  bodies  in  contaC!  with 
nitre,  and  who  was  vadly  dedrous  of  procuring  a  more 
complete  abdraCtion  of  pure  aerial  matter  than  could  be 
'etfeCted  by  Mr  Smeaton’s  pump.  The  compiler  of  this, 
article  had  then  an  opportunity  of  perufmg  the  DoCtor’s 
diflertation  on  this  fubjeCt,  which  was  read  in  the  Phi¬ 
lofophical  Society  of  Edinburgh.  In  this  diflertation 
the  DoCtor  appears  fully  apprifed  of  the  exidence  of  pure 
vital  air  in  the  nitrous  acid,  as  its  chief  ingredient,  and 
as  the  caufe  of  its  mod  remarkable  phenomena,  and  to 
Want  but  a  dep  to  the  difeoveries  which  have  ennobled 
the  name  of  Mr  Lavoifier.  He  was  particularly  anxious 
to  obtain  apart  this  didinguiffiing  ingredient  in  its  com¬ 
position,  and,  for  this  purpofe,  to  abdraCt  completely 
from  the  veffel  in  which  he  fubjeCted  it  to  examination, 
every  particle  of  eladic  matter.  The  writer  of  this  ar¬ 
ticle  propofed  to  him  to  cover  the  bottom  of  Mr' Smea¬ 
ton’s  pidon  with  fome  clammy  matter,  which  ffiould 
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take  hold  of  the  bottom  valve,  and  Jlart  it  when  the  pi-  Air-PnmP, 

don  was  drawn  up.  A  few  days  after,  the  Doaor  1 - v - f 

mowed  him  a  drawing  of  a  pump,  having  a  conical  me¬ 
tal  valve  m  the  bottom,  furniffied  with  a  long  Hender 
wire,  Hiding  in  the  infide  of  the  pidon-rod  with  a  gentle 
fnChon,  iufficient  for  lifting  the  valve,  and  fecured 
again d  all  chance  of  failure  by  a  fpring  a-top,  which 
took  hold  of  a  notch  in  the  infide  of  the  pidon-rod  about 
a  quarter  of  an  inch  from  the  lower  end,  fo  as  certainly 
to  lift  the  valve  during  the  lad  quarter  of  an  inch  of  the 
piflon’s  motion.  Being  an  excellent  mechanic,  he  had 
executed  a  valve  on  this  principle,  and  was  fully  fatis- 
fied  with  its  performance.  But  having  already  confirm¬ 
ed  his  dotf  rines  refpefting  the  nitrous  acid  by  incontro¬ 
vertible  experiments,  his  wiffies  to  improve  the  air-pump 
lod  their  incitement,  and  he  thought  no  more  of  it  ;  and 
not  long  after  this,  the  ardour  of  the  philofophers  of  the 
Teylerian  Society  at  Haerlem  and  Amderdam  excited  the 
efforts  of  Mr  Cuthbertfon,  their  indrument-maker,  to  the 
fame  purpofe,  and  produced  the  mod  perfed  air-pump  tha* 
has  yet  appeared.  We  ffiall  give  a  defeription  of  it,  and  an 
account  of  its  performance,  in  the  inventor’s  own  words. 

CUTHBERTSON'S  Air-Pump. 

On  Plate  CCCCXXVII.  fig.  3  2.  is  a  perfpeffive  view 
ot  this  pump,  with  its  two  principal  gages  ferewed  into  Fig.  3 J. 
their  places.  Thefe  need  not  be  ufed  together,  except 
m  cafes  where  the  utmod  exa&nefs  is  required.  In  com¬ 
mon  experiments  one  of  them  is  removed,  and  a  dop- 
icrew  put  in  its  place.  When  the  pear-gage  is  ufed,  a 
lmall  round  plate,  on  which  the  receiver  may  dand 
mud  be  firfl  ferewed  into  the  hole  at  A  ;  but  this  hole 
is  dopped  on  other  occafions  with  a  ferew.  When  all 
the  three  gages  are  ufed,  and  the  receiver  is  exhauded 
the  dop-ferew  B,  at  the  bottom  of  the  pump,  mud  be* 
unferewed,  to  admit  the  air  into  the  receiver  *,  but  when 
they  are  not  all  ufed,  either  of  the  other  dop-ferews  will 
anfwer  this  purpofe. 

Fig*  33*  reprefents  a  crofs-bar  for  preventing  the  bar- 
rels  from  being  ffiaken  by  working  the  pump  or  by  any  ^  33‘ 
accident.  Its  place  m  fig.  32.  is  reprefented  by  the  dot¬ 
ted  lines.  It  is  confined  in  its  place,  and  kept  clofe 
down  on  the  barrels,  by  two  Hips  of  wood  NN,  which 
mud  be  drawn  out,  as  well  as  the  ferews  00,  when  the 
pump  is  to  be  taken  afunder. 

Plate  CCCCXXVII I.  exhibits  a  feflion  of  all  the 
working  parts  of  the  pump,  except  the  wheel  and  rack, 
m  which  there  is  nothing  uncommon. 

Fig.  34.  is  a  fe&ion  of  one  of  the  barrels,  with  all  its 
internal  parts  ;  and  fig.  35.  36.  37.  and  38.  are  differ¬ 
ent  parts  of  the  pidon,  proportioned  to  the  fize  of  the 
barrel  (a)  and  to  one  another. 

%•  34-  ^D  reprefents  the  barrel,  F  the  collar  of  Fi*.  vu 
leathers,  G  a  hollow  cylindrical  veffel  to  contain  oil,  R 
is  alfo  an  oil- veffel  to  receive  the  oil  which  is  drawn 
along  with  the  air,  through  the  hole  a  a,  when  the  pi- 
don.is  drawn  upwards ,  and,  when  this  is  full,  the  oil  is 
carried  over  with  the  air,  along  the  tube  T,  into  the  4* 

oil-veffel  G.  fr  is  a  wire  which  is  driven  upwards  from 

the 


(a)  The  pidon  and  barrel  are  1.65  inches  in  diameter,  in  proportion  to  which  the  fcale  is  drawn. 
36.  37.  and  38.  are/  however,  of  double  fize. 


Figures  33. 
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Air-pump,  the  hole  a  a  by  the  pafiage  of  the  air  j  and  as  foon  as 
v~  ■ '  this  has  efcaped,  it  falls  down  again  by  its  own  weight, 
fhuts  up  the  hole,  and  prevents  all  return  of  the  air  into 
the  barrel.  At  dd  are  fixed  two  pieces  of  brafs,  to 
keep,  the  wire  c  c  in  a  vertical  direction,  that  it  may  ac¬ 
curately  Amt  the  hole.  H  is  a  cylindrical  wire  or  rod 
which  .carries  the  pifton  I,  and  is  made  hollow  to  receive 
a  long  wire  g g,  which  opens  and  fhuts  the  hole  L j 
and  on  the  other  end  of  the  wire  O  is  fcrewed  a  nut, 
which,  by  flopping  in  the  narrowed  part  of  the  hole, 
prevents  the  wire  from  being  driven  up  too  far.  This 
wire  and  fcrew  are  more  clearly  feen  in  fig.  3  5.  and  39.  $ 
they  Aide  in  a  collar  of  leather  rr,  fig.  35.  and  38.  in 
the  middle  piece  of  the  pillon.  Fig.  37.  and  38.  are  the 
two  mean  parts  which  compofe  the  pifton,  and,  when 
the  pieces  36.  and  39.  are  added  to  it,  the  whole  is  re- 
prefented  by  fig.  35.  Fig.  38.  is  a  piece  of  brafs  of  a 
conical  form,- with  a  fhoulder  at  the  bottom.  A  long 
hollow  fcrew  is  cut  in  it,  about  two-thirds  of  its  length, 
and  the  remainder  of  the  hole,  in  which  there  is  no 
fcrew,  is  of  about  the  fame  diameter  with  the  fcrewed 
part,  except  a  thin  plate  at  the  end,  which  is  of  a  width 
exactly  equal  to  the  thicknefs.  of  g  g.  That  part  of  the 
infide  of  the  conical  brafs  in  which  no  thread  is  cut,  is 
filled  with  oiled  leathers  with  holes  through  which  gg 
can  Aide  ftiffly.  There  is  alfo  a  male  fcrew  with  a  hole 
in  it,  fitted  to  g g ,  ferving  to  comprefs  the  leathers  r  r. 
In  fig.  37.  a  a  a  a  is  the  outfide  of  the  pifion,  the  infide 
of  which  is  turned  fo  as  exactly  to  fit  the  outfide  of 
fig.  38.  b  b  are  round  leathers  about  60  in  number, 
a  c  is  a  circular  piece  of  brafs  of  the  fize  of  the  leathers, 
and  dd  is  a  fcrew  ferving  to  comprefs  them.  The  fcrew 
at  the  end  of  fig.  36.  is  made  to  fit  the  fcrew  in  fig.  38. 
Now  if  fig.  39.  be  pufiied  into  fig.  38.  this  into  fig.  37, 
and  fig.  36.  be  fcrewed  into  the  end  of  fig.  38.  thefe  will 
compofe  the  whole  of  the  pifton,  as  reprefented  in 
fig.  34.  H  in  fig.  34.  reprefents  the  fame  part  as  H  in 
fig.  35.  and  is  that  to  which  the  rack  is  fixed.  If, 
therefore,  this  be  drawn  upwards,  it  will  caufe  fig.  38. 
to  Amt  clofe  into  fig.  37.  and  drive  out  the  air  above  it $ 
and  when  it  is  pufhed  downward,  it  will  open  as  far  as 
the  fhoulder  a  a  will  permit,  and  fuffer  air  to  pafs 
Fig.  49.  through.  A  A,  fig.  40.  is  the  receiver  plate,  BB  is  a 
long  fquare  piece  of  brafs,  fcrewed  into  the  under  fide 
of  the  plate,  through  which  a  hole  is  drilled  correfpond- 
ing  to  that  in  the  centre  of  the  receiver-plates  and  with 
three  female  fcrews  b,  b,  c. 

The  rarefaction  of  the  air  in  the  receiver  is  effected 
as  follows.  Suppofe  the  pifton  at  the  bottom  of  the 
barrel.  The  infide  of  the  barrel,  from  the  top  of  the  pi- 
Fig.  34.  fton  to  a,  fig.  34.  contains  common  air.  When  the  rod  is 
drawn  up,  the  upper  part  of  the  pifton  fticks  faft  in  the 
barrel  till  the  conical  part  conneCted  with  the  rod  Aiuts 
the  conical  hole,  and  its  ftioulder  applies  clofe  to  its  bot¬ 
tom.  The  pifton  is  now  Aiut,  and  therefore  the  whole 
is  drawn  up  by  the  rack-work,  driving  the  air  before  it 
through  the  hole  a  c ,  into  the  oil-vefiel  at  R,  and  out 
into  the  room  by  the  tube  T.  The  pifton  will  then  be 
at  the  top  of  the  barrel  at  a,  and  the  wire  gg  will  ftand 
nearly  as  reprefented  in  the  figure  juft  railed  from  the 
hole  L,  and  prevented  from  riling  higher  by  the  nut  O. 
During  this  motion  the  air  will  expand  in  the  receiver, 
and  come  along  the  bent  tube  m  into  the  barrel.  Thus 
the  barrel  will  be  filled  with  air,  which,  as  the  pifton 
rifes,  will  be  rarefied  in  proportion  as  the  capacity  of 


the  receiver,  pipes,  and  barrel,  is  to  the  barrel  alone.  Air- 
When  the  pifton  is  moved  down  again  by  the  rack-work, 
it  will  force  the  conical  part  fig.  38.  out  of  the  hollow 
part  fig.  37.  as  far  as  the  Ihoulders  a  a  ;  fig.  35.  will 
reft  on  a  a  fig.  37.  which  will  then  be  fo  far  open  as 
to  permit  the  air  to  pafs  freely  through  it,  while  at  the 
fame  time  the  end  of  gg  is  forced  againft  the  top  of  the 
hole,  and  fhuts  it  in  order  to  prevent  any  air  from  re¬ 
turning  into  the  receiver.  Thus  the  pifton,  moving 
downwards,  fuffers  the  air  to  pafs  out  between  the  fides 
of  fig.  37.  and  38.  j  and,  when  it  is  at  the  bottom  of  the 
barrel,  will  have  the  column  of  air  above  it  j  and,  con- 
fequently,  when  drawn  upwards  it  will  Amt,  and  drive 
out  this  air,  and,  by  opening  the  hole  L  at  the  fame 
time,  will  give  a  free  pafiage  to  more  air  from  the  re¬ 
ceiver.  This  procefs  being  continued,  the  air  of  the  re¬ 
ceiver  will  be  rarefied  as  far  as  its  expanfve  power  will 
permit .  For  in  this  machine  there  are  no  valves  to  be 
forced  open  by  the  elafticity  of  the  air  in  the  receiver, 
which  at  laft  it  is  unable  to  effeft.  There  is  therefore 
nothing  to  prevent  the  air  from  expanding  to  its  utmoft 
degree. 

It  may  be  fufpeCted  here,  that  as  the  air  muft  efcape 
through  the  difcharging  pafiage  ac ,  fig.  34.  againft 
the  preflure  of  a  column  of  oil  and  the  weight  of  the 
wire,  there  will  remain  in  this  pafiage  a  quantity  of 
air  of  confiderable  denfity,  which  will  expand  again 
into  the  barrel  during  the  defcent  of  the  pifton,  and 
thus  put  a  flop  to  the  progrefs  of  rarefaction.  This  is 
the  cafe  in  Mr  Smeaton’s  pump,  and  all  w’hich  have 
valves  in  the  pifton.  But  it  is  the  peculiar  excellency 
of  this  pump,  that  whatever  be  the  denfity  of  the  air 
remaining  in  ac ,  the  rarefaClion  will  ftill  go  on.  It  is 
worth  w'hile  to  be  perfectly  convinced  of  this.  Let  us 
fuppofe  that  the  air  contained  in  a  c  is  -x-^-th  part  of  the 
common  air  which  would  fill  the  barrel,  and  that  the 
capacity  of  the  barrel  is  equal  to  that  of  the  receiver 
and  paflages,  and  that  the  air  in  the  receiver  and  bar¬ 
rel  is  of  the  fame  denfity,  the  pifton  being  at  the  bot¬ 
tom  of  the  barrel :  The  barrel  will  therefore  contain 
t£§o-  parts  of  its  natural  quantity,  and  the  receiver 
Now  let  the  pifton  be  drawn  up.  No  air  will 
be  difcharged  at  a  c,  becaufe  it  will  contain  the  whole 
air  which  was  in  the  barrel,  and  which  has  now  col- 
lapfed  into  its  ordinary  bulk.  But  this  does  not  in  the 
leaft  hinder  the  air^of  the  receiver  from  expanding  into 
the  barrel,  and  diffufing  itfelf  equally  between  both. 
Each  will  now  contain  Tg^  of  their  ordinary  quantity 
when  the  pifton  is  at  the  top,  and  a  c  will  contain 
as  before,  or  Now  pufh  down  the  pifton.  The 

hole  L  is  inftantly  Aiut,  and  the  air  ih  a  c  expands  in¬ 
to  the  barrel,  and  the  barrel  now  contains  T~ When 
the  pifton  has  reached  the  bottom,  let  it  be  again  drawn 
up.  There  will  be  ToW  difcharged  through  c,  and 
the  air  in  the  receiver  will  again  be  equally  diftributed 
between  it  and  the  barrel.  Therefore  the  receiver  wall 

now  contain  ■  ■.  When  the  pifton  reaches  the  bot- 

10O0  r 

tom,  there  will  be  in  the  barrel.  When  again 

1000  & 

draw'n  up  to  the  top,  there  will  be  — — L_  difcharged, 
v  1000 

and  the  receiver  will  contain  - ;  and  when  the  piftoft 
1000 

4  S  i  reaches 
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Air-pump.  "  >  jjt 

^ - v— — j  reaches  the  bottom,  there  will  be  - .  At  the 

1000 

•  .  >  o.  ^ 

next  ftroke  the  receiver  will  contain  only  — — , 

1000 

&c. 

Thus  it  appears,  that  notwith (landing  the  which 

always  expands  back  again  out  of  the  hole  a  c  into  the 
barrel,  the  rarity  of  the  air  in  the  receiver  will  be 
doubled  at  every  ftroke.  There  is  therefore  no  need 
of  a  fubfidiary  air-pump  at  c,  as  in  the  American  air- 
pump,  and  in  the  Swedifh  attempt  to  improve  Smea- 
ton’s. 

In  ufing  this  air-pump  no  particular  directions  are  ne- 
ceffary,  nor  is  any  peculiar  care  neceffary  for  keeping  it 
in  order,  except  that  the  oil-veffel  A  be  always  kept 
about  half  full  of  oil.  When  the  pump  has  flood  long 
without  being  ufed,  it  will  be  proper  to  draw  a  tajfle- 
ipoonful  of  olive-oil  through  it,  by  pouring  it  into  the 
hole  in  the  middle  of  the  receiver-plate  when  the  pi- 
ilon  i$  at  the  bottom  of  the  barrel.  Then  by  working 
the  pillon,  the  oil  will  be  drawn  through  all  the  parts  of 
the  pump,  and  the  furplus  will  be  driven  through  the 
tube  T  into  the  oil-veffel  G.  Near  the  top  of  the  pi¬ 
ll  on-rod  at  H  there  is  a  hole  which  lets  fome  oil  into  the 
inlide  of  the  rod,  which  gets  at  the  collar  of  leathers 
r  /•,  and  keeps  the  wire  gg  air-tight. 

When  the  pump  is  ufed  for  condenfation  at  the  fame 
time  that  it  rarefies,  or  feparately,  the  piece  containing 
the  bent  tube  T  muft  be  removed,  and  fig.  41.  put  into 
41*  its  place,  and  fixed  by  its  fcrews.  Fig.  41,  as  drawn  in 
the  plate,  is  intended  for  a  double-barrelled  pump.  But 
for  a  Angle  barrel  only  one  piece  is  ufed,  reprefented  by 
baa,  the  double  piece  being  cut  off  at  the  dotted  line 
a  a .  In  this  piece  is  a  female  fcrew  to  receive  the  end 
of  a  long  brafs  tube,  to  which  a  bladder  (if  fufficient  for 
the  experiment  of  condenfation),  or  a  glafs,  properly  fe- 
cured  for  this  purpofe,  mull  be  fcrewed.  Then  the  air 
which  is  abftraCled  from  the  receiver  on  the  pump-plate 
will  be  forced  into  the  bladder  or  glafs.  But  if  the 
pump  be  double,  the  apparatus  fig.  41.  is  ufed,  and  the 
long  brafs  tube  fcrewed  on  at  c . 

Fig.  42.  Fig.  42.  and  43.  reprefent  the  two  gages,  which  will 
and  43.  he  fijfficiently  explained  afterwards.  Fig.  42.  is  fcrewed 
into  cb ,  or  into  the  fcrew  at  the  other  end  of  c  fig.  40. 
and  fig.  43.  into  the  fcrew  ab  fig.  ^o. 

If  it  be  ufed  as  a  fingle  pump,  either  to  rarefy  or  con- 
denfe,  the  fcrew  K,  which  fallens  the  rack  to  the  pifton- 
rod  H,  mud  be  taken  out.  Then  turning  the  winch  till 
H  is  depreffed  as  low  as  poflible,  the  machine  will  be 
fitted  to  exhauft  as  a  fingle  pump  ;  and  if  it  be  required 
to  condenfe,  the  direction  in  N°  8.  muft  be  obferved 
with  regard  to  the  tube  T,  and  fig.  41. 

“  I  took  (fays  Mr  Cuthbertfon)  two  barometer- tubes 
of  an  equal  bore  with  that  fixed  to  the  pump.  Thefe 
were  filled  with  mercury  four  times  boiled.  They  were, 
then  compared,  and  flood  exa&ly  at  the  fame  height. 
The  mercury  in  one  of  them  was  boiled  in  it  four  times 
more,  without  making  any  change  in  their  height;  they 
were  therefore  judged  very  perfefl.  One  of  thefe  wTas 
ir&rnerfed  in  the  ciftern  of  the  pump-gage,  and  faftened 
in  a  pofition  parallel  to  it,  and  a  Aiding  fcale  of  one  inch 
was  attached  to  it.  This  fcale,  when  the  gage  is  ufed, 
muft  have  its  upper  edge  fet  equal  wfith  the  furface  of 
the  mercury  in  the  boiled  tube  after  exhauftion,  and  the 
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difference  between  the  height  of  the  mercury  in  this  and  \h-pump* 
in  the  other  barometer  tube  may  be  obferved  to  the  v—'-’ 
of  an  inch  ;  and  being  clofe  together,  no  error 
arifes  from  their  not  being  exaClly  vertical,  if  they  are 
only  parallel.  This  gage  will  be  better  underftood  by 
infpe&ing  fig.  43. 

u  I  uled  a  fecond  gage,  which  I  fliall  call  a  double 
fyphon.  See  fig.  42.  This  was  alfo  prepared  with  the 
utmoft  care.  1  had  a  fcale  for  meafuring  the  difference 
between  the  height  of  the  columns  in  the  two  legs.  It 
was  an  inch  long,  and  divided  as  the  former,  and  kept 
in  a  truly  vertical  pofition  by  fufpending  it  from  a  point 
with  a  weight  hung  to  it,  as  reprefented  in  the  figure*. 

Upon  comparing  thefe  two  gages,  I  always  found  them 
to  indicate  the  fame  degree  of  rarefaCtion.  I  alfo  ufed  * 
a  pear-gage,  though  the  moft  imperfeCl  of  all,  in  order 
to  repeat  the  curious  experiments  of  Mr  Nairne  and. 
others.” 

When  experiments  require  the  utmoft  rarefying- 
power  of  the  pump,  the  receiver  muft  not  be  placed 
on  leather,  either  oiled  or  foaked  in  water,  as  is  ufually 
done.  The  pump-plate  and  the  edge  of  the  receiver 
muft  be  ground  very  flat  and  true,  and  this  with  very* 
fine  emery,  that  no  roughnefs  may  remain.  The  plate 
of  the  pump  muft  then  be  wiped  very  clean  and  very, 
dry,  and  the  receiver  rubbed  with  a  warm  cloth  till,  it 
become  ele&rical.  The  receiver  being  now  fet  on  the 
plate,  hog’s  lard,  either  alone  or  mixed  with  a  little 
oil,  which  has  been  cleared  of  wTater  by  boiling,  muft 
be  fmeared  round  its  outfide  edge.  In  this  condition 
the  pump  will  rarefy  its  utmoft,  and  what  ftill  remains, 
in  the  receiver  will  be  permanent  air.  Or  a  little  of  this 
compofition  may  be  thinly  fmeared  on  the  pump-plate  y 
this  will  prevent  all  rifk  of  {’matching  it  with  the  edge 
of  the  receiver.  Leather  of  very  uniform  thickneis, 
long  dried  before  a  fire,  and  wrell  foaked  in  this  com¬ 
pofition,  wrhich  muft  be  cleared  of  all  water  by  the 
firft  boiling,  will  anfw^er  very  well,  and  is  expeditious* 
w7hen  receivers  are  to  be  frequently  fhifted.  Other 
leathers  fhould  be  at  hand  foaked  in  a  compofition  con¬ 
taining  a  little  rofin.  This  gives  it  a  clamminefs  which; 
renders  it  impermeable  to  air,  and  is  very  proper  at  all 
joints  of  the  pump,  and  all  apparatus  for  pneumatic  ex¬ 
periments.  As  it  is  impoflible  to  render  the  pear-gage 
as  dry  as  other  parts  of  the  apparatus,  there  will  be* 
generally  fome  variation  between  this  and  the  other 
gages. 

When  it  is  only  intended  t©  fhow?  the  utmoft  power 
of  the  pump,  without  intending  to  afeertain  the  qua¬ 
lity  of  the  refiduum,  the  receiver  may  be  fet  on  wet 
leather.  If,  in  this  condition,  the  air  be  rarefied  as  far 
as  poflible,  the  fyphon  and  barometer  gage  wTill  indi¬ 
cate  a  lefs  degree  of  rarefaCtion  than  in  the  former  ex¬ 
periments.  But  when  the  air  is  let  in  again,  the  pear- 
gage  wfill  point  out  a  rarefaction  fome  thoufands  of 
times  greater  than  it  did  before.  If  the  true  quality 
of  permanent  air  after  exhauftion  be  required,  the  pear- 
gage  will  be  neareft  the  truth  :  for  when  the  air  is 
rarefied  to  a  certain  degree,  the  moiftened  leather  emits 
an  expanfible  fluid,  which,  filling  the  receiver,  forces 
out  the  permanent  air ;  and  the  two  firft  gages  indicate 
a  degree  of  exhauftion  which  relates  to  the  whole  ela- 
ftic  matter  remaining  in  the  receiver,  viz.  to  the  ex~ 
p'anfible  fluid  together  with  the  permanent  air ;  whereas 
the  pear-gage  points  out  the  degree  of  exhauftion,  with 

relation 
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Air-ptft'if.  relation  to  the  permanent  air  alone,  which  remains  in 
k  r  J  the  receiver ;  for  by  the  preflure  of  the  air  admitted  into 
the  receiver,  the  elaftic  vapour  is  reduced  to  its  former 
bulk,  which  is  imperceptible. 

Many  bodies  emit  this  elaftic  fluid  when  the  preflure 
of  the  air  is  much  diminifhed  ;  a  piece  of  leather,  in  its 
ordinary  damp  ftate,  about  an  inch  fquare,  or  a  bit  of 
green  or  dry  v;ood,  will  fupply  this  for  a  great  while. 

When  fuch  fluids  have  been  generated  in  any  expe¬ 
riments,  the  pump  muft  be  carefully  cleared  of  them, 
for  they  remain  not  only  in  the  receiver,  but  in  the 
barrels  and  paflages,  and  will  again  expand  when  the 
exhauftion  has  been  carried  far. 

The  belt  method  of  clearing  the  pump  is  to  take  a 
very  large  receiver,  and,  ufing  every  precaution  to  ex- 
hauft  it  as  far  as  poflible.  Then  the  expaafible  matter 
lurking  in  the  barrels  and  pafies  will  be  diffufed  through 
the  receiver  alfo,  or  will  be  carried  off  along  with  its 
air.  It  will  be  as  much  rarer  than  it  was  before,  as  the 
aggregate  capacity  of  the  receiver  barrels  and  pafles  is 
larger  than  that  of  the  two  laft. 

The  performance  of  the  pump  may  be  judged  of  from 
the  four  following  experiments. 

The  two  gages  being  fcrewed  into  their  places,  and 
the  hole  in  the  receiver-plate  lhut  up,  the  pump  was 
made  to  exhauft  as  far  as  it  could.  The  mercury  in 
the  legs  of  the  fyphon  was  only  of  an  inch  out  of 
the  level,  and  that  in  the  boiled  barometer -tube  of 

an  inch  higher  than  in  the  one  fcrewed  to  the  pump. 
A  ftandard  barometer  then  flood  at  30  inches,  and 
therefore  the  pump  rarefied  the  permanent  air  1200 
times.  This  is  twice  as  much  as  Mr  Nairne  found 
Mr  Smeaton’s  do  in  its  belt  ftate.  Mr  Cavallo  feems 
dilpofed  to  give  a  favourable  (while  we  muft  fuppofe 
it  a  juft)  account  of  Haas  and  Hurter’s  pump,  and 
it  appears  never  to  have  exceeded  600  times.  Mr 
Cuthbertfon  has  often  found  the  mercury  within 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating  a 
rarefadtion  of  3000. 

To  one  end  of  a  glafs  tube,  2  inches  diameter  and 
30  inches  long,  was  fitted  a  brafs  cap  and  collar  of 
leather,  through  which  a  wire  was  inferted,  reaching 
about  two  inches  within  the  tube.  This  was  connedted 
with  the  condudtor  of  an  eledlric  machine.  The  other 
end  was  ground  flat  and  fet  on  the  pump  plate.  When 
the  gages  indicated  a  rarefadtion  of  3000,  the  light  be¬ 
came  fteady  and  uniform,  of  a  pale  colour,  though  a 
little  tinged  with  purple  ;  at  600  the  light  was  of  a 
pale  dufky  white;  when  1200  it  difappeared  ki  the 
middle  of  the  tube,  and  the  tube  conduced  fo  well 
that  the  prime  condudtor  only  gave  fparks  fo  faint  and 
fliort  as  to  be  fcarcely  perceptible.  After  taking  off 
the  tube,  and  making  it  as  dry  as  poflible,  it  was  again 
connected  with  the  conductor,  which  was  -  giving  fparks 
two  inches  long.  When  the  air  in  it  was  rarefied  ten 
times,  the  fparks  were  of  the  fame  length.  Sometimes 
a  pencil  of  light  darted  along  the  tube.  When  the 
rarefadtion  was  20,  the  fpark  did  not  exceed  an  inch, 
and  light  ftreamed  the  whole  length  of  the  tube.  When 
the  rarefaction  was  30,  the  fparks  were  half  an  inch, 
and  the  light  rulhed  along  the  tube  in  great  (Beams! 
When  the  rarefaction  was  roo,  the  fparks  were  about  f 
long,  and^the  light  filled  the  tube  in  an  uninterrupted 
Wrhen  300,  the  appearances  were  as  before. 
When  6 00,  the  fparks  were  x’^,  and  the  light  was  of 


a  faint  white  colour  in  the  middle,  but  tinged  with  Air-pump, 
purple  toward  the  ends.  When  1 200,  the  light  was  v““ 
h  ardly  perceptible  in  the  middle,  and  was  much  fainter 
at  the  ends  than  before,  but  ftill  ruddy.  When  1400, 
which  was  the  molt  the  pump  could  produce,  fix  inches 
of  the  middle  of  the  tube  were  quite  dark,  and  the 
ends  free  of  any  tinge  of  red,  and  the  fparks  did  not 
exceed  of  an  inch. 

1 58 

We  truft  that  our  readers  will  not  be  difpleafed  with  T16  beft 
the  preceding  hiftory  of  the  air-pump.  The  occafional  imP™ve' 
information  w  hich  it  gives  will  be  or  great  uie  "to  every  tke  air_ 
perfon  much  engaged  in  pneumatic  experiments,  and  pump  have 
help  him  in  the  contrivance  and  conftrudtion  of  the  ne-  keen  made 
ceffary  apparatus.  in 

We  may  be  indulged  in  one  remark,  that  although 
this  noble  inftrument  originated  in  Germany,  all  its  im¬ 
provements  were  made  in  this  kingdom.  Both  the.  me¬ 
chanical  and  pneumatical  principles  of  Mr  Boyle’s  con- 
ftruclion  were  extremely  different  from  the  German,  and, 
in  refpedt  of  expedition  and  conveniency,  much  fuperior. 

The  double  barrel  and  gage  by  Hawkelbee  were  capital 
improvements,  and  on  principle  ;'  and  Mr  Smeaton’s 
method  of  making  the  pifton  work  in  rarefied  air  made 
a  complete  change  in  the  whole  puocefs.  x 

Aided  by  this  machine,  we  can  make  experiments  Utility  of 
eftablilhing  and  illuftrating  the  gravity  and  elafticity  of  the  a'f- 
the  air,  in  a  much  more  perfpicuous  manner  than  could  PumP- 
be  done  by  the  fpontaneous-  phenomena  of  nature.  X6o 

It  allows  us  in  the  firft  place  to  ftiow  the  materiality  Experi- 
of  air  in  a  very  diftindt  manner.  Bodies  cannot  move  merits  to 
about  in  the  atmofphere  without  difplacing  it.  This 
requires  force  ;  and  the  refiftance  of  the  air  always  di- u  1 1 
minilhes  the  velocity  of  bodies  moving  in  it.  A  heavy 
body  therefore  has  the  velocity  of  its  fall  dimini (hed  ; 
and  if  the  quantity  of  air  difplaced  be  very  great,  the 
diminution  will  be  very  confiderable.  This  is  the  rea- 
fon  why  light  bodies,  fuch  as  feathers,  fall  very  (lowly. 

Their  moving  force  is  very  fmall,  and  can  therefore 
difplace  a  great  quantity  of  air  only  with  a  very  fmall 
velocity.  But  if  the  fame  body  be  dropped  in  vacuo , 
when  there  is  no  air  to  be  difplaced,  it  falls  wfith  the 
whole  velocity  competent  to  its  gravity.  Fig.  44.  Plate 
reprefents  an  apparatus  by  which  a  guinea  and  a  downy  cCfiCCXXIX* 
feather  are  dropped  at  the  fame  inftant,  by  opening  S‘  44‘ 
the  forceps  which  holds  them  by  means  of  the  flip- 
wire  in  the  top  of  the  receiver.  If  this  be  done  after 
the  air  has  been  pumped  out,  the  guinea  and  the  fea¬ 
ther  will  be  obferved  to  reach  the  bottom  at  the  fame 
inftant. 

Fig.  45.  reprefents  another  apparatus  for  (liovving  the  161 
fame  thing.  It  confifts  of  two  fets  of  brafs  vanes  put  Fig*  45- 
in  feparate  axles,  in  the  manner  of  windmill  fails.  One 
fet  has  their  edges  placed  in  the  diredtion  of  their 
whirling ,  motion,  that  is,  in  a  plane  to  which  the  axis 
is  perpendicular.  The  planes  of  the  other  fet  pafs 
through  the  axis,  and  they  are  therefore  trimmed  fo  as 
diredtly  to  front  the  air  through  which  they  move. 

T wo  fprings  act  upon  pins  projedting  from  the  axis  ; 
and  their  ftrength  or  tendons  are  fo  adjufted,  that  when 
they  are  difengaged  in  vacuo ,  the  two  fets  continue  in 
motion  equally  long.  If  they  are  difengaged  .  in  the 
air,  the  vanes  which  beat  the  air  with  their  planes  will 
ftop  long  before  thofe  which  cut  it  edgewife. 

We  can  now  abftradt  the  air  moft  completely  from  162 

a 
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t Air-pump,  a  dry  veflfel,  fo  as  to  know  the  precifc  weight  of  the 
v_  a*r  which  filled  it.  The  firfl  experiment  we  have  of 
this  kind,  done  with  accuracy,  is  that  of  Dr  Hooke, 
February  10.  1664,  when  he  found  114  pints  of  air  to 
weigh  945  grains.  One  pint  of  water  was  8T7T  ounces. 
This  gives  for  the  fpecific  gravity  of  air  very 
163  nearly. 

The  effed  Since  we  are  thus  immerfed  in  a  gravitating  fluid,  it 
fth^weTh  ^°^owS»  t^iat  evei7  body  preponderates  only  with  the 
©f  bodies  1  e?ce^s  °f  its  of11  weight  above  that  of  the  air  which  it 
immerfed  difplaces }  for  every  body  lofes  by  this  immerfion  the 
in  it.  weight  6f  the  difplaced  air.  A  cubic  foot  lofes  about 
521  grains  m  frofty  weather.  We  fee  balloons  even 
rife  in  the  air,  as  a  piece  of  cork  rifes  in  water.  A 
mafs  of  water  which  really  contains  850  pounds  will 
load  the  fcale  of  a  balance  with  849  only,  and  will  be 
balanced  by  about  849-J-  pounds  of  brafs.  This  is  e- 
vinced  by  a  very  pretty  experiment,  reprefented  in 
Fig.  4 6.  fig.  4.6.  final  1  beam  is  fufpended  within  a  receiver. 

To  one  end  of  the  beam  is  appended  a  thin  glafs  or 
copper  ball,  clofe  in  every  part.  This  is  balanced  by 
a  fmall  piece  of  lead  hung  on  the  other  arm.  As  the 
air  is  pumped  out  of  the  receiver,  the  ball  will  gradu¬ 
ally  preponderate,  and  will  regain  its  equilibrium  when 
the  air  is  re-admitted. 

164  Some  naturalifts  have  propofed,  and  actually  ufed,  a 
large  globe  of  light  make,  fufpended  at  a  beam,  for  a 
barometer.  If  its  capacity  be  a  cubic  foot,  iT~  grains 
will  indicate  tile  fame  change  that  is  indicated  by 
of  an  inch  of  an  ordinary  barometer.  But  a  veffel  of 
this  fize  will  load  ,a  balance  too  much  to  leave  it  fuffi- 
ciently  fenfible  to  fmall  changes  of  denfity.  Befides, 
it  is  affected  by  heat  and  cold,  and  would  require  a 
very  troublefome  equation  to  correct  their  effeds* 

165  It  may  perhaps  be  worth  while  to  attend  to  this  in 
buying  and  felling  precious  commodities  ;  fuch  as  pearls, 
diamonds,  filk,  and  fome  drugs.  As  they  are  generally 
fold  by  brafs  or  leaden  weights,  the  buyer  will  have 
fome  advantage  wdien  the  air  is  heavy  and  the  barome¬ 
ter  high.  On  the  other  hand,  he  will  have  the  advan¬ 
tage  in  buying  gold  and  mercury  w’hen  the  air  is  light. 

It  is  needlefs  to  confine  this  obfervation  to  precious 
commodities,  for  the  advantage  is  the  fame  in  all  in 
proportion  to  their  levity. 

1 66  There  is  a  cafe  in  which  this  obfervation  is  of  confe- 
quence  to  the  philofopher:  wTe  mean  the  meafuring  of 
time  by  pendulums.  As  the  accelerating  force  on  a 
pendulum  is  not  its  whole  weight,  but  the  excefs  of  its 
weight  over  that  of  the  difplaced  air,  it  follows  that  a 
pendulum  will  vibrate  more  ftowly  in  the  air  than  in  va¬ 
cuo.  A  pendulum  compofed  of  lead,  iron,  and  brafs, 
may  be  about  8400  times  heavier  than  the  air  which 
it  difplaces  when  the  barometer  is  at  30  inches  and 
the  thermometer  at  3  2°,  and  the  accelerating  force  will 
be  diminifhed  about  -r^-g-ocr*  This  will  caufe  a  fecond 
pendulum  to  make  about  five  vibrations  lefs  in  a  day 
than  it  would  do  in  vacuo .  In  order  therefore  to  de¬ 
duce  the  accelerative  power  of  gravity  from  the  length 
of  a  pendulum  vibrating  in  the  air,  we  mull:  make  an 
allowance  of  o".i7,  or  of  a  fecond,  per  day  for 
every  inch  that  the  barometer  Hands  lower  than  30 
inches.  But  we  mull  alfo  note  the  temperature  of  the 
air  ;  becaufe  wThen  the  air  is  warm  it  is  lefs  denfe  when 
fupporting  by  its  elafticity  the  fame  weight  of  atmo- 
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fphere,  and  we  muft  know  how  nluch  its  denfity  is  <Ji-  Air-purr^ 
minifhed  by  an  increafe  of  temperature.  The  corredion 
is  Hill  more  complicated  5  for  the  change  of  denfity  af- 
feds  the  refiftance  of  the  air,  and  this  affeds  the  time 
of  the  vibration,  and  this  by  a  law  that  is  not  yet  well 
afeertained.  As  far  as  we  can  determine  from  any  ex¬ 
periments  that  have  been  made,  it  appears  that  the 
change  arifing  from  the  altered  refiftance  takes  off  about 
y  of  the  change  produced  by  the  altered  denfity,  and 
that  a  fecond  pendulum  makes  but  three  vibrations  a . 
day  more  in  vacuo  than  in  the  open  air.  This  is  a  very 
unexpeded  refult :  but  it  muft  be  owned  that  the  expe¬ 
riments  have  neither  been  numerous  nor  very  nicely 
made. 

#  The  air-pump  alfo  allows  us  to  fliow  the  effeds  of  the 
air’s  preffure  in  a  great  number  of  amufing  and  inftruc- 
tive  phenomena.  ^ 

When  the  air  is  abftraded  from  the  receiver,  it  isExperi- 
ftrongly  preffed  to  the  pump-plate  by  the  incumbent  ments  to 
atmofphere,  and  it  fupports  this  great  preffure  in  con-^i?^th^ 
fequence  of  its  circular  form.  Being  equally  compreffed  the  air’s 
on  all  fides,  there  is  no  place  wffiere  it  fliould  give  way  preffure* 
rather  than  another  5  but  if  it  be  thin,  and  not  very 
round,  which  is  fometimes  the  cafe,  it  will  be  crulhed 
to  pieces.  If  we  take  a  fquare  thin  phial,  and  apply 
an  exhaufting  fyringe  to  its  mouth,  it  will  not  fail  be¬ 
ing  crulhed. 

As  the  operation  of  pumping  is  fomething  like  fuck¬ 
ing,  many  of  thefe  phenomena  are  in  common  difeourfe 
aferihed  to  fudion,  a  word  much  abufed ;  and  this 
abufe  mifleads  the  mind  exceedingly  in  its  contemplation 
of  natural  phenomena.  Nothing  is  more  ufual  than  to 
fpeak  of  the  fudion  of  a  fyringe,  the  fudion  and  draught 
of  a  chimney,  &c.  The  following  experiment  puts  the 
true  caufe  of  the  ftrong  adhefion  of  the  receiver  beyond 
a  doubt. 

Place  a  fmall  receiver  or  cupping-glafs  on  the  pump- 
plate  without  covering  the  central  hole,  as  reprefented 
in  fig.  47.  and  cover  it  with  a  larger  receiver.  Exhauft  Fig.  47* 
the  air  from  it  \  then  admit  it  as  fuddenly  as  poflible.  ^ 

The  outer  receiver,  which  after  the  rarefadion  adhered 
ftrongly  to  the  plate,  is  now  loofe,  and  the  cupping- 
glafs  will  be  found  flicking  faff:  to  it.  While  the  rare¬ 
fadion  was  going  on,  the  air  in  the  fmall  receiver  alfo 
expanded,  efcaped  from  it,  and  wras  abftraded  by  the 
pump.  When  the  external  air  was  fuddenly  admitted, 
it  preffed  on  the  fmall  receiver,  and  forced  it  down  to 
the  plate,  and  thus  (hut  up  all  entry.  The  fmall  re¬ 
ceiver  muft  now  adhere  j  and  there  can  be  no  fudion, 
for  the  pipe  of  the  pump  wTas  on  the  outfide  of  the  cup¬ 
ping-glafs. 

This  experiment  fometimes  does  not  fucceed,  becaufe 
the  ait  fometimes  finds  a  paffage  under  the  brim  of  the 
cupping-glafs.  But  if  the  cupping-glafs  be  preffed 
down  by  the  hand  on  the  greafy  leather  or  plate,  every 
thing  will  be  made  fmooth,  and  the  glafs  will  be  fo  little 
railed  by  the  expanfion  of  its  air  during  the  pumping,  that 
it  will  inftantly  clap  clofe  when  the  air  is  re- admitted. 

In  like  manner,  if  a  thin  fquare  phial  be  furniffied  with 
a  valve,  opening  from  within,  but  fhutting  when  preffed 
from  without,  and  if  this  phial  be  put  under  a  receiver, 
and  the  air  be  abftraded  from  the  receiver,  the  air  in  the 
phial  will  expand  during  the  rarefadion,  will  efcape 
through  the  valve,  and  be  at  laft  in  a  very  rarefied  ftate 
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Air-pump,  within  the  p?nal.  If  the  air  be  now  admitted  into  the 
'  receiver,  it  will  prefs  on  the  flat  Tides  of  the  included 
phial  and  crufti  it  to  pieces.  See  fig.  48. 

If  a  piece  of  wet  ox-bladder  be  laid  over  the  top  of 
a  receiver  whole  orifice  is  about  four  inches  wide,  and 
the  air  be  exhaufted  from  within  it,  the  incumbent  at- 
rnofphere  will  prefs  down  the  bladder  into  a  hollow 
form,  and  then  burfl  it  inward  with  a  prodigious  noife. 
See  fig.  49.  Or  if  a  piece  of  thin  flat  glafs  be  laid  over 
the  receiver,  with  an  oiled  leather  between  them  to  make 
the  juncture  air-tight,  the  glafs  will  be  broken  down¬ 
wards.  This  mufi  be  done  with  caution,  becaufe  the 
pieces  of  glafs  fometimes  fly  about  with  great  force. 

If  there  be  formed  two  hemifpherical  cups  of  brafs, 
with  very  flat  thick  brims,  and  one  of  them  be  fitted 
with  a  neck  and  ftopcock,  as  reprefented  by  fig.  50.  the 
air  may  be  abftra&ed  from  them  by  fere  wing  the  neck 
into  the  hole  in  the  pump-plate.  To  prevent  the  infinu- 
ation  of  air,  a  ring  of  oiled  leather  may  be  put  between 
the  rims.  Now  unferew  the  fphere  from  the  pump,  and 
fix  hooks  to  each,  and  fufpend  them  from  a  ftrong  nail, 
and  hang  a  fcale  to  the  lowed.  It  will  require  a  confi- 
derable  weight  to  feparate  them  \  namely,  about  15 
pounds  for  every  fquare  inch  of  the  great  circle  of  the 
fphere.  If  this  be  four  inches  diameter,  it  will  require 
near  190  pounds.  This  pretty  experiment  was  firfl  made 
by  Otto  Guericke,  and  on  a  very  great  fcale.  His  fphere 
was  of  a  large  fize,  and  when  exliaufled  the  hemifpheres 
could  not  be  drawn  afunder  by  20  horfes.  It  was  exhi¬ 
bited,  along  with  many  others  equally  curious  and  mag¬ 
nificent,  to  the  emperor  of  Germany  and  his  court,  at 
the  breaking  up  of  the  diet  of  Ratifbori  in  1654. 

If  the  loaded  fyringe  mentioned  in  N°  1 6.  be  fufpend- 
ed  by  its  piflon  from  the  hook  in  the  top  plate  of  the  re¬ 
ceiver,  as  in  fig.  51.  and  the  air  be  abffra6led  by  the 
pump,  the  fyringe  will  gradually  defeend  (becaufe  the 
elafticity  of  the  air,  which  formerly  balanced  the  pref- 
fure  of  the  atmofphere,  is  now  diminiftied  by  its  expan- 
fion,  and  is  therefore  no  longer  able  to  prefs  the  fyringe 
to  the  piflon),  and  it  will  at  lafl  drop  off.  If  the  air  be 
admitted  before  this  happens,  the  fyringe  will  immedi¬ 
ately  rife  again. 

Screw  a  Ihort  brafs  pipe  into  the  neck  of  a  tranfpor- 
ter,  N°  107.  on  which  is  fet  a  tall  receiver,  and  immerfe 
it  into  a  ciflern  of  water.  On  opening  the  cock  the  pref- 
fure  of  the  air  on  the  furface  of  the  water  in  the  ciflern 
will  force  it  up  through  the  pipe,  and  caufe  it  to  fpout 
into  the  receiver  with  a  flrong  jet,  becaufe  there  is  no 
air  within  to  balance  by  its  elafticity  the  preffure  of  the 
atmofphere.  See  fig.  52. 

It  is  in  the  fame  way  that  the  gage  of  the  air-pump 
performs  its  office.  The  preffure  of  the  atmofphere  raif- 
°reffure  the  eS  mercuIT  in  the  gage  till  ^ie  we'ght  of  the  mercu- 
^age^f  anC  ry?  together  with  the  remaining  elafticity  of  the  air  in 
the  receiver,  are  in  equilibrio  with  the  whole  preffure  of 
the  atmofphere  :  therefore  the  height  and  weight  of  the 
mercury  in  the  gage  is  the  excefs  of  the  weight  of  the 
atmofpheie  above  the  elafticity  of  the  included  air  ;  and 
the  deficiency  of  this  height  from  that  of  the  mercury  in 
the  Toricellian  tube  is  the  meafure  of  this  remaining  ela¬ 
fticity. 

If  a  Toricellian  tube  be  put  under  a  tall  receiver,  as 
fhown  in  fig.  53.  and  the  air  be  exhaufted,  the  mercury 
in  the  tube  will  defeend  while  that  in  the  gage  wall  rife  *, 
ajid  the  fum  of  their  heights  will  always  be  the  fame? 
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that  is,  equal  to  the  height  in  an  ordinary  barometer.  Air-pump.^ 
The  height  of  the  mercury  in  the  receiver  is  the  effeft  '  *  * 

and  meafure  of  the  remaining  elafticity  cf  the  included 
air,  and  the  height  in  the  pump-gage  is  the  unbalanced 
preffure  of  the  atmofphere.  This  is  a  very  inftru&ive 
experiment,  perfectly  fimilar  to  IVIr  Auzout’s,  mention¬ 
ed  in  N°  34.  and  completely  eftablifhes  and  illuftrates 
the  whole  do£trine  of  atmofpheric  preffure.  1 75 

We  get  a  fimilar  illuftration  and  confirmation  (if  fuch  Water  rifcs 
a  thing  be  now  needed)  of  the  caufe  of  the  rife  of  water10  P01®!** 
in  pumps,  by  ferewing  a  fyringe  into  the  top  plate  of  a 
receiver,  which  fyringe  has  a  fhort  glafs  pipe  plunging 
into  a  fmall  cup  of  water.  See  fig.  54.  When  the  pif-  Fig.  54> 
ton-rod  is  drawn  up,  the  water  riles  in  the  glafs  pipe,  as 
in  any  other  pump,  of  which  this  is  a  miniature  repre- 
fentation.  But  if  the  air  has  been  previoufly  exhaufted 
from  the  receiver,  there  is  nothing  to  prefs  on  the  wa¬ 
ter  in  the  little  jar  •,  and  it  will  not  rife  in  the  glafs 
pipe  though  the  piflon  of  the  fyringe  be  drawn  to  the 
top.  ...  *7$ 

Analogous  to  the  rife  of  water  in  pumps  is  its  rife  and  move3 
motion  in  fyphons.  Suppofe  a  pipe  AB.CD,  fig.  55-p JK 
bent  at  right  angles  at  B  and  C,  and  having  its  two  ends 
immerfed  in  the  cifterns  of  water  A  and  D.  Let  the 
leg  CD  be  longer  than  the  leg  BA,  and  let  the  whole 
be  full  of  water.  The  water  is  preffed  upwards  at  A 
with  a  force  equal  to  the  weight  of  the  column  of  air  E 
A  reaching  to  the  top  of  the  atmofphere  )  but  it  is  pref¬ 
fed  downwards  by  the  weight  of  the  column  of  water  B 
A.  The  water  at  E  is  preffed  downwards  by  the  weight 
of  the  column  CD,  and  upwards  by  the  weight  cf  the 
column  of  air  FD  reaching  to  the  top  of  the  atmofphere. 

The  two  columns  of  air  differ  very  little  in  their  weight, 
and  may  without  any  fenfible  error  be  confidered  as  e- 
qual.  Therefore  there  is  a  fuperiority  of  preffure  down¬ 
wards  at  D,  and  the  water  will  flow  out  there.  The 
preffure  of  the  air  will  raife  the  water  in  the  leg  AB, 
and  thus  the  ftream  will  be  kept  up  till  the  veffel  A  is 
emptied  as  low  as  the  orifice  of  the  leg  BA,  provided 
the  height  of  AB  is  not  greater  than  what  the  preffure 
of  the  atmofphere  can  balance,  that  is,  does  not  exceed 
32  or  33  feet  for  water,  30  inches  for  mercury,  Stc. 

A  fyphon  then  will  always  run  from  that  veffel  whole 
furface  is  higheft ;  the  form  of  the  pipe  is  indifferent, 
becaufe  the  hydroftatical  preffures  depend  on  the  verti¬ 
cal  height  only.  It  muff:  be  filled  with  water  by  fome 
other  contrivance,  fuch  as  a  funnel,  or  a  pump  appli¬ 
ed  a-top ;  and  the  funnel  muft  be  flopped  up,  otherwife 
the  air  would  get  in,  and  the  water  would  fall  in  both 
legs. 

If  the  fyphon  have  equal  legs,  as  in  fig.  56.  and  be^,  *77 
turned  up  at  the  ends,  it  will  remain  full  of  water,  and  5 
be  ready  for  ufe.  It  need  only  be  dipped  into  any  vef¬ 
fel  of  water,  and  the  water  will  then  flow  out  at  the  other 
end  of  the  fyphon.  This  is  called  the  Wirtemberg  fy¬ 
phon,  and  is  reprefented  in  fig.  56.  Syphons  will  after¬ 
wards  be  confidered  more  minutely  under  the  title  of 
PNEUMAT1CAL  Engines,  at  the  end  of  this  article. 

What  is  called  the  fyphon  fountain,  conftru61ed  on  this  The  fyphon 
principle,  is  fhown  in  fig.  57.  where  AB  is  a  tall  recei-  fountain, 
ver,  Handing  in  a  wide  bafon  DE,  which  is  fapported  f  5 '  ’ 
on  the  pedeflal  FI  by  the  hollow  pillar  FG.  In  the  cen¬ 
tre  of  the  receiver  is  a  jet  pipe  C,  and  in  the  top  a  ground 
ftopper  A.  Near  the  bafe  of  the  pillar  is  a  cock  N,  and, 
in  the  pedeflal  is  another  cock  O. 
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Fill  the  bafon  DE  with  water  within  half  an  inch  of 
the  brim.  Then  pour  in  water  at .  the  top  of  the  recei¬ 
ver  (the  cock  N  being  fhut)  till  it  is  about  half  full,  and 
then  put  in  the  hopper.  A  little  water  will  run  out  into 
the  veffel  DE.  But  before  it  runs  over,  open  the  cock 
N,  and  the  water  will  run  into  the  ciflern  H  j  and  by 
the  time  that  the  pipe  C  appears  above  water,  a  jet  will 
rife  from  it,  and  continue  as  long  as  water  is  fupplied 
from  the  bafon  DE.  The  paffage  into  the  bafe  ciffem 
may  be  fo  tempered  by  the  cock  N  that  the  water  with- 
.in  the  receiver  fhall  keep  at  the  fame  height,  and  what 
runs  into  the  bafe  may  be  received  from  the  cock  O  in¬ 
to  another  veffel,  and  returned  into  DE,  to  keep  up  the 
fire  am. 

This  pretty  philofophical  toy  may  be  conffru6led  in 
its  conftruc- following  manner.  BB,  fig.  5$*  1S  the  or  caP 
tion  an  j[n^0  which  the  receiver  is  cemented.  From  its  centre 
defeends  the  jet  pipe  Ca,  Hoping  outwards,  to  give  room 
for  the  difeharging  pipe  b  d  of  larger  diameter,  whofe 
lower  extremity  d  fits  tightly  into  the  top  of  the  hollow 
pillar  FG. 

The  operation  of  the  toy  is  eafily  underflood.  Sup- 
pofe  the  diflance  from  C  to  H  (fig.  57.)  three  feet,  which 
is  about  A  of  the  height  at  which  the  atmofphere  would 
fupport  a  column  of  water.  The  water  poured  into  AB 
would  defeeud  through  FG  (the  hole  A  being  fhut)  till 
the  air  has  expanded  Tr^-,  and  then  it  would  flop.  If  the 
pipe  Ca  be  now  opened,  the  prefiure  of  the  air  on^  the 
Surface  of  the  water  in  the  ciflern  DE  will  caufe  it  to 
fpout  through  C  to  the  height  of  three  feet  nearly,  and 
the  water  will  continue  to  defeend  through  the  pipe 
FG.  By  tempering  the  cock  N  fo  as  to  allow  the  water 
to  pafs  through  it  as  fall  as  it  is  fupplied  by  the  jet,  the 
amufement  may  be  continued  a  long  time.  It  .will  flop 
-at  laft,  however  ;  becaufe,  as  the  jet  is  made  into  rare¬ 
fied  air,  a  little  air  will  be  extricated  from  the  water, 
which  will  gradually  accumulate  in  the  receiver,  and 
diminifh  its  rarefa&ion,  which  is  the  moving  caufe  of  the 
jet.  This  indeed  is  an  inconvenience  felt  in  every  em¬ 
ployment  of  fyphons,  fo  much  the  mote  remarkably  as 
their  top  is  higher  than  the  furface  of  the  water  in  the 
ciflern  of  fupply. 

Syphons  are  Cafes  of  this  employment  of  a  fyphon  are  not  unfre- 
often  ufed  quent.  When  water  colle£led  at  A  (fig.  59.)  is  to  be 
conduced  in  a  pipe  to  C,  fituated  in  a  lower  part  of  the 
country,  it  fometimes  happens,  as  between  Lochend  and 
Leith,  that  the  intervening  ground  is  higher  than  the 
fountain-head  as  at  B.  A  forcing  pump  is  ere&ed  at  A, 
and  the  water  forced  along  the  pipe.  Once  it  runs  out 
at  C,  the  pump  may  be  removed,  and  the  water  will 
continue  to  run  on  the  fyphon  principle,  provided  BD 
do  not  exceed  33  feet.  But  the  water  in  that  part  of 
the  conduit  which  is  above  the  horizontal  plane  AD,  is 
in  the  fame  flate  as  in  a  receiver  of  rarefied  air,  and  gives 
out  fome  of  the  air  which  is  chemically  united  with  it. 
This  gradually  accumulates  in  the  elevated  part  of  the 
conduit,  and  at  lafl  choaks  it  entirely.  When  this  hap¬ 
pens,  the  forcing  pump  mufl  again  be  worked.  Although 
the  elevation  in  the  Leith  conduit  is  only  about  eight  or 
ten  feet,  it  will  feldom  run  for  1  2  hours.  N.  B.  This  air 
cannot  be  difeharged  by  the  ufual  air-cocks  \  for  if  there 
were  an  opening  at  B,  the  air  would  rufli  in,  and  imme- 
covers  the  diately  flop-  the  motion. 

combina-  This  combination  of  air  with  water  is  very  difiinft- 
withwater  ty  f«en  by  means  of  the  air-pump.  If  a  fmall  glafs  con- 
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taining  cold  water, 

pofed,  as  in  fig.  60.  under  the  receiver,  and  the  air  rare-  ( 
fied,  fmall  bubbles  will  be  obferved  to  form  on  the  inner 
furface  of  the  glafs,  or  on  the  furface  of  any  body  im- 
merfed  in  it,  which  will  increafe  in  fize,  and  then  detach 
themfelves  from  the  glafs  and  reach  the  top  }  as  the  ra- 
refadlion  advances,  the  whole  water  begins  to  fhow  very 
minute  air-bubbles  rifing  to  the  top  *7  and  this  appearance 
will  continue  for  a  very  long  time,  till  it  be  completely 
difengaged.  Warming  the  water  will  occafion  a  llill 
farther  feparation  of  air,  and  a  boiling  heat  will  feparale 
all  that  can  be  difengaged.  The  reafon  affigned  for 
thefe  air-bubbles  firff  appearing  on  the  furface  of  the 
glafs,  &c.  is,  that  air  is  attracted  by  bodies,  and  adheres 
to  their  furface.  This  may  be  fo.  But  it  is  more  pro¬ 
bably  owing  to  the  attraction  of  the  water  for  the  glafs, 
which  caufes  it  to  quit  the  air  which  it  held  in  folution, 
in  the  fame  manner  as  we  fee  it  happen  when  it  is  mix¬ 
ed  with  fpirits-of-wine,  with  vitriolic  acid,  &c.  or  when 
falts  or  fugar  are  diffolved  in  it.  For.if  we  pour  out 
the  water  which  has  been  purged  of  air  by  boiling  in 
vacuo,  and  fill  the  glafs  with  frelh  water,  we  lliall  ob- 
ferve  the  fame  tiling,  although  a  film  of  the  purified 
water  was  left  adhering  to  the  glafs.  In  this  cafe  there 
can  be  no  air  adhering  to  the  glafs. 

Water  thus  purged  of  air  by  boiling  (or  even  with¬ 
out  boiling)  in  vacuo,  will  again  abforb  air  when  expo- 
fed  to  the  atmofphere.  The  bell  demonllration  of  this 
is  to  fill  with  this  water  a  phial,  leaving  about  the  fize 
of  a  pea  not  filled.  Immerfe  this  in  a  veffel  of  water, 
with  the  mouth  under  mod,  by  which  means  the  air- 
bubble  will  mount  up  to  the  bottom  of  the  phial.  Af¬ 
ter  fome  days  Handing  in  this  condition,  the  air-bubble 
will  be  completely  abforbed,  and  the  veffel  quite  filled 
with  water. 

The  air  in  this  Hate  of  chemical  -  folution  has  loH  its 
elafficity,  for  the  water  is  not  more  comprefhble  than 
common  water.  It  is  alfo  found  that  water  brought  up 
from  a  great  depth  under  ground  contains  much  more 
air  than  water  at  the  furface.  Indeed  fountain  waters 
differ  exceedingly  in  this  refpeCl.  The  water  which  now 
comes  into  the  city  of  Edinburgh  by  pipes  contains  fo 
much  as  to  throw  it  into  a  confiderable  ebullition  in  va¬ 
cuo.  Other  liquors  contain  much  greater  quantities  of 
eladic  fluids  in  this  loofely  combined  Hate.  A  glafs  of 
beer  treated  in  the  fame  way  will  be  almoH  wholly  con¬ 
verted  into  froth  by  the  efcape  of  its  fixed  air,  and  will 
have  loH  entirely  the  prickling  fmartnefs  which  is  fo 
agreeable,  and  become  quite  vapid. 

The  air-pump  gives  us,  in  the  next  place,  a  great  va-  and  illu- 
riety  of  experiments  illuHrative  of  the  air’s  elafiicity  and 
expanfibility.  The  very  operation  of  exhaufiion,  as  it  tjc-ty  an(j 
is  called,  is  an  infiance  of  its  great,  and  hitherto  un-  exprnfibi- 
limited,  expanfibility.  But  this  is  not  palpably  exhibited  lity. 
to  view.  The  following  experiments  (how  it  molt  di- 
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ifi,  Put  a  flaccid  bladder,  of  which  tne  neck  is  Expen- 
firmly  tied  with  a  thread,  under  a  receiver,  and  workmens 
the  pump.  The  bladder  will  gradually  fwell,  and 
even  be  fully  diftended.  Upon  readmitting  the  airpertie£ 
into  the  receiver,  the  bladder  gradually  collates  again 
into  its  former  dimenfions  :  while  the  bladder  is  flaccid, 
the  air  within  it  is  of  the  fame  denfity  and  elafiicity 
with  the  furrounding  air,  and  its  elafiicity  balances 
the  prefiure  of  the  atmofphere.  When  part  of  the  air 
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of  the"  receiver  is  abftraclefl,  the  remainder  expand?  fo 
as  ftill  to  fill  the  receiver  :  but  by  expanding,  its  elafti- 
city  is  plainly  diminifhed  ;  for  we  fee  by  the  faft,  that 
the  elafticity  of  the  air  of  the  receiver  no  longer  balan¬ 
ces  the  elafticity  of  that  in  the  bladder,  as  it  no  longer 
keeps  it  in  its  dimenfions.  The  air  in  the  bladder  ex¬ 
pands  alfo :  it  expands  till  its  diminilhed  elafticity  is  again 
in  equilibrio  with  the  diminilhed  elafticity  of  the  air  in 
the  receiver  ;  that  is,  till  its  denfity  is  the  fame.  When 
all  the  wrinkles  of  ihe  bladder  have  difappeared,  its  air 
can  expand  no  more,  although  we  continue  to  diminilh 
the  elafticity  of  the  air  of  the  receiver  by  further  rare¬ 
faction.  The  bladder  now  tends  to  burft  •,  and  if  it  be 
pierced  by  a  point  or  knife  fattened  to  the  flip-wire,  the 
air  will  rulh  out,  and  the  mercury  defcend  rapidly  in  the 

gage. 

If  a  phial  or  tube  be  partly  filled  with  water,  and  im- 
merfed  in  a  veflel  of  water  with  the  mouth  downwards, 
the  air  will  occupy  the  upper  part  of  the  phial.  If  this 
apparatus  be  put  under  a  receiver,  and  the  air  be  ab- 
ftrafted,  the  air  in  the  phial  will  gradually  expand,  al¬ 
lowing  the  water  to  run  out  by  its  weight  till  the  fur- 
face  of  the  water  be  on  a  level  within  and  without. 
When  this  is  the  cafe,  we  muft  grant  that  the  denfity 
and  elafticity  of  the  air  in  the  phial  is  the  fame  with  that 
in  the  receiver.  When  we  work  the  pump  again,  we 
(hall  obferve  the  air  in  the  phial  expand  ftill  more,  and 
come  out  of  the  water  in  bubbles.  Continuing  the  ope¬ 
ration,  we  (hall  fee  the  air  continually  efcaping  from  the 
phial :  when  this  is  over,  it  (hows  that  the  pump  can  ra¬ 
refy  no  more.  If  we  now  admit  the  air  into  the  receiver, 
we  (hall  fee  the  water  rife  into  the  phial,  and  at  laft  al- 
moft  completely  fill  it,  leaving  only  a  very  fmall  bubble 
of  air  at  top.  This  bubble  had  expanded  fo  as  to  fill  the 
whole  phial.  See  this  reprefen  ted  in  fig:  61. 

Every  one  muft  have  obferved  a  cavity  at  the  big  end 
of  an  egg  between  the  (hell  and  the  white.  The  white 
and  yolk  are  contained  in  a  thin  membrane  or  bladder 
which  adheres  loofely  to  the  (hell,  but  is  detached  from 
it  at  that  part ;  and  this  cavity  increafes  by  keeping  the 
egg  in  a  dry  place.  One  may  form  a  judgement  of  its 
fize,  and  therefore  of  the  frelhnefs  of  the  egg,  by  touch¬ 
ing  it  with  the  tongue  ;  for  the  (hell,  where  it  is  not  in 
contaft  with  the  contents,  will  prefently  feel  warm,  be¬ 
ing  quickly  heated  by  the  tongue,  while  the  reft  of  the 
egg  will  feel  cold. 

If  a  hole  be  made  in  the  oppofite  end  of  the  egg,  and 
it  be  fet  on  a-  little  tripod,  and  put  under  a  receiver,  the 
expanfion  of  the  air  in  the  cavity  of  the  egg  will  force 
the  contents  through  the  hole  till  the  egg  be  quite  emp¬ 
tied  :  or,  if  nearly  one  half  of  the  egg  be  taken  away  at 
the  other  end,  and  the  white  and  yolk  taken  Out,  and 
the  (hell  be  put  under  a  receiver,  and  the  air  abftra&ed, 
the  air  in  the  cavity  of  the  egg  will  expand,  gradually 
detaching  the  membrane  from  the  (hell,  till  it  cadfes  it 
to  fwell  out,  and  gives  the  whole  the  appearance  of  an 
entire  egg.  In  like  manner  ftnivelied  apples  and  other 
fruits  will  fwell  in  vacuo  by  the  expanfion  of  the  air 
confined  in  their  cavities. 

If  a  piece  of  wood,  a  twig  with  green  leaves,  charcoal, 
plafter  of  Paris,  &c.  be  kept  under  water  in  vacuo,  a 
prodigious  quantity  of  air  will  be  extrafted  ;  and  if  we 
readmit  the  air' into  the  receiver,  it  will  force  the  water 
into  the  pores  of  the  body.  In  this  cafe  the  body  will 
not  fwim  in  water  a-s  it  did  before,  (howing  that  the 
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vegetable-  fibres  are  fpecifically  heavier  than  wfater.  It  Compreffi- 
is  found,  however,  that  the  air  contained  in  the  pith  andbillty’&cb 
bark,  fuch  as  cork,  is  not  all  extricated  in  this  wTay  ;  and 
that  much  of  it  is  contained  in  veficles  which  have  no 
outlet :  being  fecreted  into  them  in  the  procefs  of  vegeta¬ 
tion,  as  it  is  fecreted.  into  the  air-bladder  of  fifties,  where 
it  is  generally  found  in  a  pretty  comprefled  ftate,  corfi- 
derably  denfer  than  the  furrounding  air.  The  air-bladder 
of  a  fi(h  is  furrounded  by  circular  and  longitudinal  muf- 
cles,  by  which  the  fi(h  can  comprefs  the  air  ftill  further  ; 
and,  by  ceafing  to  a 61  with  them,  allow  it  to  fwell  out 
again.  It  is  in  this  manner  that  the  filh  can  fuit  its 
fpecific  gravity  to  its  fituation  in  the  water,  fo  as  to 
have  no  tendency  either  to  rife  or  fink  :  but  if  the  filh 
be  put  into  the  receiver  of  an  air-pump,  the  rarefaftion 
of  the  air  obliges  the  filh  to  a6I  more  ftrongly  with 
thefe  contrafting  mufcles,  in  order  to  adjuft  its  fpecific 
gravity ;  and  if  too  much  air  has  been  abftra&ed  from 
the  receiver,  the  fifti  is  no  longer  able  to  keep  its  air- 
bladder  in  the  proper  degree  of  compreflion.  It  becomes 
therefore  too  buoyant,  and  comes  to  the  top  of  the  wa- 
ter,  and  is  obliged  to  ftruggle  with  its  tail  and  fins  in 
order  to  get  down  ;  frequently  in  vain-  The  air-bladder 
fometimes  burfts,  and  the  fifli  goes  to  the  bottom,  and 
can  no  longer  keep  above  without  the  continual  aftion 
of  its  tail  and  fins.  When  fi(hes  die,  they  commonly 
float  at  top,  their  contra&ive  a£tion  being  now  at  an  end. 

All  this  may  be  illuftrated  (but  very  imperfe&ly)  by  a 
fmall  half  blown  bladder,  to  which  is  appended  a  bit  of 
lead,  juft  fo  heavy  as  to  make  it  fink  in  water :  when 
this  is  put  under  a  receiver,  and  the  air  abftrafted,  the 
bubble  will  rife  to  the  top  5  and,  by  nicely  adjufting  the 
rarefadtion,  it  may  be  kept  at  any  height.  See  fig.  62.  Fig.  62. 

The  playthings  called  Cartejian  devils  are  fimilar  to  1S8 
this :  they  are  hollow  glafs  figures,  having  a  fmall  aper¬ 
ture  in  the  lower  part  of  the  figures,  as  at  the  point  of 
the  foot ;  their  weight  is  adjufted  fo  that  they  fwim  up¬ 
right  in  water.  When  put  into  a  tall  jar  filled  to  the 
top,  and  having  a  piece  of  leather  tied  over  it,  they  will 
fink  in  the  water,  by  prefting  on  the  leather  with  the 
ball  of  the  hand  :  this,  by  compreffing  the  water,  forces 
fome  of  it  to  enter  into  the  figure  and  makes  it  hea¬ 
vier  than  the  water  ;  for  which  reafon  it  finks,  but  rifes 
again  on  removing  the  preflure  of  the  hand.  See  figs. 

63  and  64.  Figs.  63. 

If  a  half  blown  ox-bladder  be  put  into  a  box,  and  and  64. 
great  weights  laid  on  it,  and  the  whole  be  put  under  a 
receiver,  and  the  air  abftra&ed  ;  the  air  will,  by  expand¬ 
ing,  lift  up  the  weights,  though  above  an  hundred 
pounds.  See  fig.  65.  Fig.  63. 

By  fuch  experiments  the  great  expanfibility  of  the  1*9 
air  is  abundantly  illuftrated,  as  its  compreflibility  wasCompreifi- 
formerly  by  means  of  the  condenfing  fyringe.  We  bl.'lty  ^ 
now  fee  that  the  two  fets  of  experiments  form  an  uniti-^y^e 
terrupted  chain  ;  and  that  there  is  no  particular  ftate  of  no  ftate  of 
the  air’s  denfity  where  the  compreflibility  and  expand- air  very 
bility  are  remarkably  diflimilar.  Air  in  its  ordinary  ftate 
expands  ;  becaufe  its  ordinary  ftate  is  a  ftate  of  com¬ 
preflion  by  the  weight  of  the  atmofpheie  :  and  if  there 
were  a  pit  about  33  miles  deep,  the  air  at  the  bottom 
would  probably  be  as  denfe  as  water  ;  and  if  it  were  <;o 
miles  deep,  it  would  be  as  denfe  as  gold,  if  it  did  not  be¬ 
come  a  liquid  before  this  depth  :  nay,  if  a  bottle  with 
its  mouth  undermoft  were  immerfed  fix  miles  under 
water,  it  would  probably  be  as  denfe  as  water  ;  we  (ay 
4  T  probably, 
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probably,  for  this  depends  on  the  nature  of  its  compref- 
fibility  j  that  is,  on  the  relation  which  fobfifts  between 
the  compreffion  and  the  force  which  produces  it. 

This  is  the  circumftance  of  its  conftitution,  which  we 
now  proceed  to  examine  $  and  it  is  evidently  a  very  im¬ 
portant  circumftance.  We  have  long  ago  obferved, 
that  the  great  compreflibility  and  permanent  fluidity  of 
air,  obferved  in  a  vaft  variety  of  phenomena,  is  totally 
inexplicable,  on  the  fuppofition  that  the  particles  of  air 
are  like  fo  many  balls  of  fponge  or  fo  many  foot-balls. 
Give  to  thofe  what  compreflibility  you  pleafe,  common 
air  could  no  more  be  fluid  than  a  mafs  of  clay ;  it  could 
no  more  be  fluid  than  a  mafs  of  fuch  balls  prefled  into  a 
box.  It  can  be  demonftrated  (and  indeed  hardly  needs 
a  demonftration),  that  before  a  parcel  of  fuch  balls,  juft 
touching  each  other,  can  be  fqueezed  into  half  their 
prefent  dimenfions,  their  globular  ftiape  will  be  entirely 
gone,  and  each  will  have  become  a  perfeX  cube,  touch¬ 
ing  fix  other  cubes  with  its  whole  furface  *,  and  thefe 
cubes  will  be  ftrongly  compreffed  together,  fo  that  mo¬ 
tion  could  never  be  performed  through  among  them  by 
any  folid  body  without  a  very  great  force.  Whereas 
we  know  that  in  this  ftate  air  is  juft  as  permeable  to 
every  body  as  the  common  air  that  we  breathe.  There 
is  no  way  in  which  we  can  reprefent  this  fluidity  to  our 
imagination,  but  by  conceiving  air  to  confift  of  particles, 
not  only  difcrete,  but  diftant  from  each  other,  and  actu¬ 
ated  by  repulfive  forces,  or  fomething  analogous  to  them. 
It  is  an  idle  fubterfuge,  to  which  fome  naturalifts  have 
recourfe,  faying,  that  they  are  kept  afunder  by  an  in¬ 
tervening  ether,  or  elaftic  fluid  of  any  other  name. 
This  is  only  removing  the  difficulty  a  ftep  farther  off : 
for  the  elafticity  of  this  fluid  requires  the  fame  explana¬ 
tion  }  and  therefore  it  is  neceffary,  in  obedience  to  the 
rules  of  juft  reafoning,  to  begin  the  inquiry  here  ;  that 
is,  to  determine  from  the  phenomena  what  is  the  analo¬ 
gy  between  the  diftances  of  the  particles  and  the  repul¬ 
five  forces  exerted  at  thefe  diftances,  proceeding  in  the 
feme  way  as  in  the  examination  of  planetary  gravitation. 
We  ffiall  learn  the  analogy  by  attending  to  the  analogy 
between  the  comprefling  force  and  the  denfity. 

For  the  denfity  depends  on  the  diftance  between  the 
particles  j  the  nearer  they  are  to  each  other,  the  denfer 
is  the  air.  Suppofe  a  fquare  pipe  one  inch  wide  and 
eight  inches  long,  ftiut  at  one  end,  and  filled  with  com¬ 
mon  air }  then  fuppofe  a  plug  fo  nicely  fitted  to  this 
pipe  that  no  air  can  pafs  by  its  fides  j  fuppofe  this  pi- 
fton  thruft  down  to  within  an  inch  of  the  bottom  :  it  is 
evident  that  the  air  which  formerly  filled  th«  whole  pipe 
now  occupies  the  fpace  of  one  cubic  inch,  which  con¬ 
tains  the  fame  number  of  particles  as  were  formerly  dif- 
fufed  over  eight  cubic  inches. 

The  condenfation  would  have  been  the  fame  if  the  air 
which  fills  a  cube  whofe  fide  is  two  inches  had  been 
fqueezed  into  a  cube  of  one  inch,  for  the  cube  of  two 
inches  alfo  contains  eight  inches.  Now,  in  this  cafe  it 
is  evident  that  the  diftance  between  the  particles  would 
be  reduced  to  its  half  in  every  direXion.  In  like  manner, 
if  a  cube  whofe  fide  is  three  inches,  and  which  therefore 
contains  27  inches,  be  fqueezed  into  one  inch,  the  dif¬ 
tance  of  the  particles  will  be  one-third  of  what  it  was :  in 
general  the  diftance  of  the  particles  will  be  as  the  cube- 
root  of  the  fpace  into  which  they  are  compreffed.  If 
the  fpace  be  -§-,  T*T,  °f  its  former  dimenfions, 

the  diftance  of  the  particles  will  be  jf  ff  &c.  Now 
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the  term  denfity ,  in  its  ftriX  fenfe,  expreffes  the  vicini-  Comprefli- 
ty  of  the  particles ;  denji  arbores  are  trees  growing  near  t>iiity, 
each  other.  The  meafure  of  this  vicinity  therefore  is  '  ~  v 
the  true  meafure  of  the  denfity  j  and  when  27  inches  of 
air  are  compreffed  into  one,  we  ffiould  fay  that  it  is 
three  times  as  denfe  j  but  we  fay,  that  it  is  27  times 
denfer.  193 

Denfity  is  therefore  ufed  in  a  fenfe  different  from  itsFarther 
ftriXeft  acceptation  :  it  expreffes  the  comparative  number  exP*ana* 
of  equidiftant  particles  contained  in  the  fame  bulk.tlon 
This  is  alfo  abundantly  precife,  when  we  compare  bodies 
of  the  fame  kind,  differing  in  denfity  only  ;  but  we  alfo 
fay,  that  gold  is  19  times  denfer  than  water,  becaufe 
the  fame  bulk  of  it  is  19  times  heavier.  This  affertion 
proceeds  on  the  affumption,  or  the  faX,  that  every  ulti¬ 
mate  atom  of  terreftrial  matter  is  equally  heavy  :  a  par¬ 
ticle  of  gold  may  contain  more  or  fewer  atoms  of  matter 
than  a  particle  of  waters  In  fuch  a  cafe,  therefore,  the 
term  denfity  has  little  or  no  reference  to  the  vicinity  of 
the  particles ;  and  is  only  a  term  of  comparifon  of  other 
qualities  or  accidents. 

But  when  we  fpeak  of  the  refpeXive  denfities  of  the 
fame  fubftance  in  its  different  ftates  of  compreffion,  the 
word  denjity  is  ftriXly  connected  with  vicinity  of  parti¬ 
cles,  and  we  may  fafely  take  either  of  the  meafures. 

We  fhall  abide  by  the  common  acceptation,  and  call 
that  air.  eight  times  as  denfe  which  has  eight  times  as 
many  particles  in  the  fame  bulk,  although  the  particles 
are  only  twice  as  near  to  each  other.  193 

Thus  then  we  fee,  that  by  obferving  the  analogy  be-  The  ana- 
tween  the  comprefling  force  and  the  denfity,  we  fhall  ^JelTthe 
difeover  the  analogy  between  the  comprefling  force  and  compref_ 
the  diftance  of  the  particles.  Now  the  force  which  is  finp  force 
neceffary  for  comprefling  two  particles  of  air  to  a  cer-  and  the  di- 
tain  vicinity  is  a  proper  meafure  of  the  elafticity  of  the  ^ance  of 
particles  correfponding  to  that  vicinity  or  diftance  •,  for ^ 
it  balances  it,  and  forces  which  balance  muft  be  efteem- 
ed  equal.  Elafticity  is  a  diftinXive  name  for  that  cor- 
pufcular  force  which  keeps  the  particles  at  that  diftance : 
therefore  obfervations  made  on  the  analogy  between 
the  comprefling  force  and  the  denfity  of  air  will  give  us 
the  law  of  its  corpufcular  force,  in  the  fame  way  that 
obfervations  on  the  fimultaneous  deflexions  of  the  pla¬ 
nets  towards  the  fun  give  us  the  law  of  celeftial  gravi¬ 
tation. 

But  the  fenfible  comprefling  forces  which  we  are  able  *94 
to  apply  is  at  once  exerted  on  unknown  thoufands  of 
particles,  while  it  is  the  law  of  aXion  of  a  Angle  par¬ 
ticle  that  we  want  to  difeover.  We  muft  therefore 
know  the  proportion  of  the  numbers  of  particles  on  which 
the  comprefling  force  is  exerted.  It  is  eafy  to  fee,  that 
fince  the  diftance  of  the  particles  is  as  the  cube  root  of 
the  denfity  inverfely,  the  number  of  particles  in  phyfical 
contaX  with  the  comprefling  furface  muft  be  as  the 
fquare  of  this  root.  Thus  when  a  cube  of  8  inches  is 
compreffed  into  one  inch,  and  the  particles  are  twice  as 
near  each  other  as  they  were  before,  there  muft  be  four 
times  the  number  of  particles  in  contaX  with  each  of 
the  fides  of  this  cubical  inch  ;  or,  when  we  have  puffied 
down  the  fquare  pifton  of  the  pipe  fpoken  of  above  to 
within  an  inch  of  the  bottom,  there  will  be  four  times 
the  number  of  particles  immediately  contiguous  to  the 
pifton,  and  refilling  the  compreffion  \  and  in  order  to 
obtain  the  force  really  exerted  on  one  particle,  and  the 
elafticity  of  that  particle,  we  muft  divide  the  whole  com-, 

preffing 


x?5 

Experi- 
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filtperi-  preffing  force  by  4.  In  like  manner,  if  we  have  com¬ 
ments  prefled  air  into  T'T  of  its  former  bulk,  and  brought  the 
on  Air.  part;cies  to  y  of  their  former  distance,  we  mull  divide 
- v  the  compreffmg  force  by  9.  In  general  if  d  exprefs  the 

denfity,  1  -  will  exprefs  the  diltance  x  of  the  par- 
■V  d 

tides  3  3  f~d,  or  dA ,  will  exprefs  the  vicinity  or  real 

denfity  3  and  d~*  will  exprefs  the  number  of  particles 
ading  on  the  compreffing  furface  :  and  if  f  exprefs  the 

accumulated  external  comprefling  force,  “T  will  exprefs 

dT 

the  force  adting  on  one  particle  •,  and  therefore  the  elaf- 
ticity  of  that  particle  correfponding  to  the  diltance  x. 

We  may  now  proceed  to  confider  the  experiments  by 
which  the  law  of  compreflion  is  to  be  eftablilhed. 

^“tsefta‘  The  firft  experiments  to  this  purpofe  Were  thofe  made 
the  law  of  by  Mr  Boyle,  publilhed  in  1661  in  his  Defenfo  Doc- 
coropref-  trines  de  Aeris  Elatere  contra  Linum ,  and  exhibited  be- 
lion.  fore  tlle  Royal  Society  the  year  before.  Mariotte  made 

experiments  of  the  fame  kind,  which  were  publilhed  in 
1676  in  his  EJJai  fur  la  Natut'e  de  l1  Air  and  Iraite  des 
Mouvemens  des  Eaux .  X  he  molt  copious  experiments 

are  thofe  by  Sulzer  ( Mem .  Berlin .  ix.),  thofe  by  Fon¬ 
tana  {Opufc.  Physic o-Math . ) ,  and  thofe  by  Sir  George 
Shuckburgh  and  Gen.  Roy. 

t96  In  order  to  examine  the  compreflibility  of  air  that  is 
Comprefli-  ^ot  rarer  than  the  atmofphere  at  the  furface  of  the  earth, 
bility  of  air  we  employ  a  bent  tube  or  fyphon  ABCD  (fig.  66.),  her- 
thanThe*  metically  fealed  at  A  and  open  at  D.  The  fhort  leg 
atmofphere  AB  mull  be  very  accurately  divided  in  the  proportion  of 
at  the  its  folid  contents,  and  fitted  with  a  fcale  whole  units  de¬ 
earth’s  fur-  note  equai  increments,  not  of  length,  but  of  capacity, 
faee.  There  are  various  ways  of  doing  this  3  but  it  requires 
the  moft  fcrupulous  attention,  and  without  this  the  ex¬ 
periments  are  of  no  value.  In  particular,  tne  arched 
form  at  A  muft  be  noticed.  A  fmall  quantity  of  mer¬ 
cury  mufl  then  be  poured  into  the  tube,  and  palled 
backwards  and  forwards  till  it  (lands  (the  tube  being 
held  in  a  vertical  pofition)  on  a  level  at  B  and  C.  T  hen 
we  are  certain  that  the  included  air  is  of  the  fame  den¬ 
fity  with  that  of  the  contiguous  atmofphere.  Mercury 
is  now  poured  into  the  leg  DC,  which  will  fill  it,  fup- 
pofe  to  G,  and  will  comprefs  the  air  into  a  fmaller  fpace 
AE.  Draw  the  horizontal  line  EF  :  the  new^  bulk  of 
the  comprelfed  air  is  evidently  AE,  meafured  by  the 
adjacent  fcale,  and  the  addition  made  to  the  compref¬ 
fing  force  of  the  atmofphere  is  the  weight  of  the  column 
GF.  Produce  GF  dowmwards  to  H,  till  FH  is  equal 
to  the  height  fhownby  a  Toricellian  tube  filled  with  the 
fame  mercury;  then  the  whole  compreffing  force  is 
HG.  This  is  evidently  the  meafure  of  the  elafticity  of 
the  comprefifed  air  in  AE,  for  it  balances  it.  Now 
pour  in  more  mercury,  and  let  it  rife  to  g ,  compreffing 
the  air  into  Ae.  Draw  the  horizontal  line  ef  and 
make  fh  equal  to  FH 3  then  Ae  wfill  be  the  new  bulk 
AB 

of  the  comprefifed  air,  will  be  its  new*  denfity,  and 

Jig  will  be  the  meafure  of  the  new  elafticity.  This  ope¬ 
ration  may  be  extended  as  far  as  w*e  pleafe,  by  length- 


Fig.  66. 
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ening  the  tube  CD,  and  taking  care  that  it  be  ftreteg 
enough  to  reiift  the  great  prellure.  Great  care  muft  be  v ^  ^  :mmmt  i 1 
taken  to  keep  the  whole  in  a  conftant  temperature,  be- 
caufe  the  elafticity  of  air  is  greatly  affected  by  heat,  and 
the  change  by  any  increafe  of  temperature  is  different 
according  to  its  denfity  or  compreflion.  x97 

The  experiments  of  Boyle,  Mariotte,  Amontons,  an(^m^ts  0f 
others,  w*ere  not  extended  to  very  great  compreffions,  Boyle> 
the  denfity  of  the  air  not  having  been  quadrupled  in  any  neither 
of  them  3  nor  do  they  feem  to  have  been  made  with  very  nicely  made 
great  nicety.  It  may  be  collected  from  them  in  §ene‘^rtQX^y 
ral,  that  the  elafticity  of  the  air  is  very  nearly  proper-  great  com- 
tioned  to  its  denfity  3  and  accordingly  this  law  was  al-  preffions. 
moft  immediately  acquiefeed  in,  and  was  called  the 
Boylean  law  :  it  is  accordingly  aliumed  by  almoft  all 
writers  on  the  fubjedt  as  exact.  Of  late  years,  how¬ 
ever,  there  occurred  queftions  in  which  it  was  of  im¬ 
portance  that  this  point  lhould  be  more  fcrupuloufly  fet¬ 
tled,  and  the  former  experiments  w*ere  repeated  and  ex¬ 
tended.  Sulzer  and  Fontana  have  carried  them  farther 
than  any  other.  Sulzer  comprelfed  air  into  onc-eighth 
of  its  former  dimenfions.  198 

Confiderable  varieties  and  irregularities  are  to  be  ob- Varieties* 
ferved  in  thefe  experiments.  It  is  extremely  difficult  to  ^^nex- 
preferve  the  temperature  of  the  apparatus,  particularly  imentg# 
of  the  leg  AB,  which  is  moft  handled.  A  great  quan¬ 
tity  of  mercury  muft  be  employed  3  and  it  does  not  ap¬ 
pear  that  philofophers  have  been  careful  to  have  it  pre- 
cifely  fimilar  to  that  in  the  barometer,  which  gives  ns 
the  unit  of  compreffing  force  and  of  elafticity.  The 
mercury  in  the  barometer  lhould  be  pure  asd  boiled. 

If  the  mercury  in  the  lyphon  is  adulterated  with  bifmuth 
and  tin,  which  it  commonly  is  to  a  confiderable  degree, 
the  compreffing  force,  and  confequently  the  elafticity, 
will  appear  greater  than  the  truth.  If  the  barometer 
has  not  been  nicely  fitted,  it  will  be  low*er  than  it  lhould 
be,  and  the  compreffing  force  will  appear  too^  great,  be- 
caufe  the  unit  is  too  finall  3  and  this  errqr  will  be  moft 
remarkable  in  the  fmaller  compreffions.  199 

The  greateft  fource  of  error  and  irregularity  in  the  Heteroge- 
experiments  is  the  very  heterogeneous  nature  of  the  air^^^ 
itfelf.  Air  is  a  folvent  of  all  fluids,  all  vapours,  and 
perhaps  of  many  folid  bodies.  It  is  highly  improbable  greateft 
that  the  different  compounds  lhall  have  the  fame  elafti-  fource  of 
city,  or  even  the  fame  law  of  elafticity  :  and  it  is  wellerror* 
known,  that  air,  loaded  with  w*ater  or  other  volatile 
bodies,  is  much  more  expanfible  by  heat  than  pure  air  3 
nay,  it  would  appear  from  many  experiments,  that  cer¬ 
tain  determinate  changes  both  of  denfity  and  of  tempe¬ 
rature,  caufe  air  to  let  go  the  vapours  which  it  holds  in 
folution.  Cold  caufes  it  to  precipitate  water,  as  ap¬ 
pears  in  dew  3  fo  does  rarefadtion,  as  is  feen  in  the  re¬ 
ceiver  of  an  air-pump.  200 

In  general,  it  appears  that  the  elafticity  of  air  does  The  air’s 
t  increafe  quite  fo  fait  as  its  denfity.  This  will  be 


not  : 


"  does  not 


belt  feen  by  the  following  tables,  calculated  from  the  increafe  fd 
experiments  of  Mr  Sulzer.  The  column  E  in  each  faft  as  its 
fet  of  experiments  expreffes  the  length  of  the  column  denfity. 
GIfl,  the  unit  being  FH,  while  the  column  D  expreffes 
AB 
AE* 
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ill 

Set.  ! 

2d 

Set. 

j  3d  Set. 

D 

E 

D 

E 

D 

E 

1. 000 

1.000  i 

1. 000 

1. 000 

-1 .000 

1. 000 

1. 1 00 

1.093  j 

1.236 

1.224 

1.091 

1.076 

1.222 

I.2II 

1.294 

1.288 

1.200 

1.383 

*•375 

r.284 

*-375 

J-332 

1  -333 

*-3°3 

1  -  5  7 1 

I*559 

1.466 

1.417 

1.500 

1.472 

-  1.692 

1.669  | 

I*57I 

I-5I5 

I*714 

1.659 

1-833 

1.796 

1.692 

1.64.7 

2.000 

1.958 

2.000 

1.964 

2.000 

O 

O 

C\ 

2.288 

2.130 

2.444 

2-375 

2.444 

2.392 

2.400 

2.241 

3-T43 

2.936 

3*I43 

3.078 

3.000 

2-793 

3.666 

3-391 

3.666 

3-575 

4.000 

3.706 

4.000 

3-63 1 

4.444 

4-035 

4.444 

4.320 

4.888 

4'438 

5.096 

5*5°° 

4.922 

5-5C0 

6.oco 

5.882 

5-522. 

5-297 

7-333 

6.694 

8.000 

6-835 

There  appears  in  thefe  experiments  fufficient  grounds 
for  calling  in  queftion  the  Eoylean  law  \  and  the  writer 
of  this  article  thought  it  incumbent  on  him  to  repeat 
them  with  fome  precautions,  which  probably  had  not 
been  attended  to  by  Mr  Suizer.  He  was  particularly 
anxious  to  have  the  air  as  free  as  poffible  from  rnoiflurc. 
For  this  purpofe,  having  detached  the  fhort  leg  of  the 
fyphon,  which  was  34  inches  long,  he  boiled  mercury 
in  it,  and  filled  it  with  mercury  boiling  hot.  He  took 
a  tinplate  veflel  of  fufficient  capacity,  and  put  into  it  a 
quantity  of  powdered  quicklime  juft  taken  from  the 
kiln  5  and  having  clofed  the  mouth,  he  agitated  the 
lime  through  the  air  in  the  vefTel,  and  allowed  it  to  re¬ 
main  there  all  night.  He  then  emptied  the  mercury  out 
of  the  fyphon  into  this  veffel,  keeping  the  open  end 
far  within  it.  By  this  means  the  fhort  leg  of  the  fy¬ 
phon  was  filled  with  Very  dry  air.  The  other  part 
was  11  ow  joined,  and  boiled  mercury  put  into  the  bend 
of  the  fyphon  ;  and  the  experiment  was  then  profecuted 
with  mercury  which  had  been  recently  boiled,  and  was 
the  fame  with  which  the  barometer  had  been  carefully 
filled. 

The  refults  of  the  experiments  are  expreffed  in  the 
following  table. 


Dry 

Air. 

Moifl  Air. 

Damp 

1  Air. 

D 

E 

D 

E 

D 

E 

1.000 

1. 000 

1. 000 

1. 000 

1. 000 

1. 000 

2.000 

1  -95  7 

2.000 

1.920 

2.000 

1.909 

3.000 

2.848 

3.000 

2.839 

3.000 

2.845 

4.000 

3-737 

4.000 

3.726 

4.000 

3-7*8 

5.500 

4-93° 

5.000 

5.500 

5.104 

6.000 

5-3  4  2 

6.000 

5-452 

6.000 

5-463 

7.620 

6.490 

7.620 

6-775 

7.620 

6.812 
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the  differences  are  even  greater  than  in  Mr  Sulzer’s  ex-  Elaflicity. 
periments.  — -j 

The  fecond  table  contains  the  refults  of  experiments 
made  on  very  damp  air  in  a  warm  fummer’s  morning. 

In  thefe  it  appears  that  the  elaflicities  are  almoft  pre- 
cifely  proportional  to  the  denfities  4-  a  fmall  conftant 
quantity,  nearly  0.11,  deviating  from  this  rule  chiefly 
between  the  denfities  I  and  1.5,  within  which  limits  we 
have  very  nearly  DnzE1*0017.  As  this  air  is  nearer  to 
the  conflitution  of  atmofpheric  air  than  the  former,  this 
rule  may  be  fafely  followed  in  cafes  where  atmofpheric 
air  is  concerned,  as  in  meafuring  the  depths  of  pits  by 
the  barometer. 

The  third  table  fliows  the  compreffion  and  elaflicity  204 
of  air  ftrongly  impregnated  with  the  vapours  of  cam- 
phire.  Here  the  Boylean  law  appears  pretty  exa£l,  or 
rather  the  elaflicity  feems  to  increafe  a  little  fafler  than 
the  denfity. 

Dr  Hooke  examined  the  compreffion  of  air  by  im- 
merfing  a  bottle  to  great  depths  in  the  fea,  and  weigh¬ 
ing  the  wrater  which  got  into  it  without  any  efcape  of 
air.  But  this  method  w-as  liable  to  great  uncertainty, 
on  account  of  the  unknown  temperature  of  the  fea  at 
great  depths.  _  _  JO« 

Hitherto  wre  have  confidered  only  fuch  air  as  is  not  Mode  of 
rarer  than  what  W’e  breathe  ;  we  mufl  take  a  very  dif- : examining 
ferent  method  for  examining  the  elaflicity  of  rarefied 

air*  „  refied  air* 

Let  gh  (fig.  67.)  be  a  long  tube,  formed  a-top  into  Fig.  67. 
a  cup,  and  of  fufficient  diameter  to  receive  another 
fmaller  tube  af  open  at  firfl  at  both  ends.  Let  the 
outer  tube  and  cup  be  filled  with  mercury,  which  will 
rife  in  the  inner  tube  to  the  fame  level.  Let  a  f  now 
be  flopped  at  a.  It  contains  air  of  the  fame  denfity  and 
elaflicity  with  the  adjoining  atmofphere.  Note  exadlly 
the  fpace  a  b  which  it  occupies.  Draw  it  up  into  the 
pofition  of  fig.  68.  and  let  the  mercury  fland  in  it  at  the  Fig.  6$. 
height  dc,  while  ce  is  the  height  of  the  mercury  in  the 
barometer.  It  is  evident  that  the  column  de  is  in  equi- 
librio  between  the  preffure  cf  the  atmofphere  and  the 
elaflicity  of  the  air  included  in  the  fpace  ad.  And 
fince  the  weight  of  t  e  w  ould  be  in  equilibrio  with  the 
whole  preffure  of  the  atmofphere,  the  w  eight  of  cd  is 
equivalent  to  the  elaflicity  of  the  included  air.  While 
therefore  ce  is  the  meafure  of  the  elaflicity  of  the  fur- 
rounding  atmofphere,  c  d  will  be  the  meafure  of  the 
elaflicity  of  the  included  air  }  2nd  fince  the  air  original¬ 
ly  occupied  the  fpace  a  b ,  and  has  now  expanded  into 

a  d.  wre  have  —  for  the  meafure  of  its  denfity.  N.  B« 
ad 

c  e  and  c  d  are  meafured  by  the  perpendicular  heights  of 
the  columns,  but  ab  and  ad  mufl  be  meafured  by  their 
folid  capacities. 

By  railing  the  inner  tube  fcill  higher,  the  mercury 
will  affo  rife  higher,  and  the  included  air  will  expand 
flill  farther,  and  we  obtain  another  c  d,  and  another 
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ab 

Yd; 


and  in  this  manner  the  relation  between  the  denfity 


Here  it  appears  again  in  the  cleared:  manner  that  the 
elaflicities  do  not  increafe  as  faft  as  the  denfities,  and 


and  elaflicity  of  rarefied  air  may  be  difeovered.  208 

This  examination  may  be  managed  more  eafily  by methocTby 
means  of  the  air-pump.  Suppofe  a  tube  a  e  (fig.  69.)  means  of 
containing  a  fmall  quantity  of  air  a  b ,  fet  up  in  a  ciflern  the  air- 
of  mercury,  which  is  fupported  in  the  tube  at  the  height  P^mP* 
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Experi-  e  b,  and  let  e  c'be  the  height -of  the  mercury  in  -the  ba- 
mentson  romcter.  Let  this  apparatus  be  fet  under  a  tubulated 
.  '  >r~  receiver  on  the  pump-plate,  and  let  g  n  be  the  pump- 
gage,  and  m  n  be  made  equal  to  c  e. 

Then,  as  has  been  already  fhown,  c  b  is  the  meafure 
of  the  elallicity  of  the  air  in  a  b,  correfponding  to  the 
bulk  a  b.  Now  let  fome  air  be  abftrafted  from  the  re¬ 
ceiver.  The  elafticity  of  the  remainder  will  be  dimi- 
niflied  by  its  expanlion  ;  and  therefore  the  mCrcury  in 
the  tube  a  e  will  defcend  to  fame  point  d.  For  the  fame 
reafon,  the  mercury  in  the  gage  will  rile  to  fome  point 
o,  and  m  o  will  exprefs  the  elafticity  of  the  air  in  the 
receiver.  This  would  fupport  the  mercury  in  the  tube 
a  e  at  the  height  e  r,  if  the  fpace  a  r  were  entirely  void 
of  air.  Therefore  r  it  is  the  effect  and  meafure  of  the 
elafticity  of  the  included  air  when  it  has  expanded  to 
the  bulk,  a  d;  and  thus  its  elafticity,  under  a  variety  of 
other  bulks,  may  be  compared  with  its  elafticity  when 
of  the  bulk  a  b.  When  the  air  has  been  fo  far  abft raft¬ 
ed  from  the  receiver  that  the  mercury  in  a  e  defcends  to 
c,  then  m  o  will  be  the  precife  meafure  of  its  elafticity. 

In  all  thefe  cafes  it  is  neceflary  to  compare  its  bulk 
a  b  with  its  natural  bulk,  in  which  its  elafticity  balances 
the  preffure  of  the  atmofphere.  This  may  be  done  by 
laying  the  tube  a  e  horizontally,  and  then  the  air  will 
collapfe  into  its  ordinary  bulk. 

Another  Another  eafy  method  may  be  taken  for  this  exami- 
eafy  me-  nation.  Let  an  apparatus  a  be  def(i ig.  70.)  be  made, 
thod.  confifting  of  a  horizontal  tube  a  e  of  even  bore,  a  ball 

* ,g'  7°*  d  ge  of  a  large  diameter,  and  a  fwan-neck  tube  h  f  Let 

the  ball  and  part  of  the  tube  g  e  b  be  filled  with  mer¬ 
cury,  fo  that  the  tube  may  be  in  the  fame  horizontal 
plane  with  the  furface  d  e  of  the  mercury  in  the  ball. 
Then  feal  up  the  end  <?,  and  conneft  f  with  an  air-pump. 
When  the  air  is  abftrafted  from  the  furface  d  <?,  the  air 
in  a  b  will  expand  into  a  larger  bulk  a  c ,  and  the  mer¬ 
cury  in  the  pump-gage  will  rife  to  fome  diftance  below 
the  barometric  height.  It  is  evident  that  this  diftance, 
without  any  farther  calculation,  will  be  the  meafure  of 
the  elafticity  of  the  air  prefiing  on  the  furface  d  e,  and 
2x0  therefore  of  the  air  in  a  e. 

The  molt  The  mod  ex  aft  of  .all  methods  is  to  fufpend  in  the 
exadl  mode  receiver  of  an  air-punrp  a  glafs  veffel,  having  a  very 
ingthis  narrow  mouth,  over  a  ciftern  of  mercury,  and  then  ab- 
elaftieity.  ftraft  the  air  till  the  gage  rifes  to  fome  determined 
height.  The  difference  e  between  this  height  and  the 
barometric  height  determines  the  elafticity  of  the  air  in 
the  receiver  and  in  the  fufpended  veffel.  Now  lower 
down  that  veffel  by  the  flip-wire  till  its  mouth  is  im- 
merfed  into  the  mercury,  and  admit  the  air  into  the  re¬ 
ceiver  $  it  will  prefs  the  mercury  into  the  little  veffel. 
Lower  it  ftill  farther  down,  till  the  mercury  within  it 
is  level  with  that  without  j  then  flop  its  mouth,  take 
it  out  and  weigh  the  mercury,  and  let  its  weight  be  w. 
Subtraft  this  weight  from  the  weight  v  of  the  mer¬ 
cury,  which  would  completely  fill  the  whole  veffel ; 
then  the  natural  bulk  of  the  air  will  be  v — 10,  while 
its  bulk,  when  of  the  elafticity  e  in  the  rarefied  receiver, 
was  the  bulk  *or  capacity  w  of  the  veffel.  Its  denfity 

therefore,  correfponding  to  this  elafticity  e,  was  V  W-, 

And  thus  may  the  relation  between  the  denfity  and  ela¬ 
fticity  in  all  cafes  be  obtained. 

A  great  variety  of  experiments  to  this  purpofe  have 
been  made,  with  different  degrees  of  attention,  accord- 
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ing  to  the  intereft  which  the  pkilofophers  had  in  the  Eoyiean 
refult.  Thofe  made  by  M.  de  Luc,  General  Roy,  Mr  ^aw‘  . 
Trembley,  and  Sir  George  Shuckburgh,  are  by  far  2tI 
the  moil:  accurate ;  but  they  are  all  confined  to  very  mo- Various  ex¬ 
derate  rarefactions.  The  general  refult  has  been,  thatperiments 
the  elafticity  of  rarefied  air  is  very  nearly  proportional havebeeii 
to  its  denfity.  We  cannot  fay  with  confidence  that  any 
regular  deviation  from  this  law  has  been  obferved,  there  p0fe. 
being  as  many  obfervations  on  one  fide  as  oh  the  other  ; 
but  we  think  that  it  is  not  unworthy  the  attention  of 
philofophers  to  determine  it  with  precifion  in  the  cafes 
of  extreme  rarefaftion,  where  the  irregularities  are  moft 
remarkable.  The  great  fouyee  of  error  is  a  certain  ad- 
hefive  fluggifhnefs  of  the  mercury  when  the  impelling 
forces  ar-e  very  fmall }  and  other  fluids  can  hardly  be 
ufed,  becaufe  they  either  fmcar  the  infide  of  the  tube  and 
diminilh  its  capacity,  or  they  are  converted  into  vapour, 
which  alters  tke  law  of  elafticity.  2I2 

Let  us,  upon  the  whole,  affunie  the  Boylean  law,  vi}s.  The  Boyle- 
that  the  elafticity  of  the  air  is  proportional  to  its  denfity.  an  ^avv  may 
The  law  deviates  not  in  any  fenfible  degree  from  the  affumed 
truth  in  thofe  cafes  ■which  are  of  the  greatell  praftical 
importance,  that  is,  when  the  denfity  does  not  much 
exceed  or  fall  fhort  of  that  of  ordinary  air.  al^ 

Let  us  now  fee  what  information  this  gives  us  with  Inveftiga- 
refpeft  to  the  aftion  of  the  particles  on  each  other.  tion  of  the 
The  inveftigation  is  extremely  eafy.  We  have  feen 
that  a  force  eight  times  greater  than  the  preffure  of desoneach 
the  atmofphere  will  comprefs  common  air  into  theother. 
eighth  part  of  its  common  bulk,  and  give  it  eight  times 
its  common  denfity  :  and  in  this  cafe  we  know,  that 
the  particles  are  at  half  their  former  diftance,  and  that 
the  number  which  are  now  afting  on  the  furface  of  the 
pifton  employed  to  comprefs  them  is  quadruple  of  the 
number  which  aft  on  it  when  it  is  of  the  common  den¬ 
fity.  Therefore,  when  this  eightfold  comprefling  force 
is  diftributed  over  a  fourfold  number  of  particles,  the 
portion  of  it  which  afts  on  each  is  double.  In  like 
manner,  when  a  comprefling  force  27  is  employed, 
the  air  is  compreffed  into  TrT  of  its  former  bulk,  the 
particles  are  at  \  of  their  former  diftance,  and  the  force 
is  diftributed  among  9  times  the  number  of  particles  } 

the  force  on  each  is  therefore  2.  In  fhort,  let  -  be  the 

x 

diftance  of  the  particles,  the  number  of  them  in  any 
given  veffel,  and  therefore  the  denfity  will  be  as 
and  the  number  prefling  by  their  elafticity  on  its  whole 
internal  furface  will  be  as  x*.  Experiment  fliows,  that 
the  comprefling  force  is  as  tf5,  which  being  diftributed 
over  the  number  as  x *,  will  give  the  force  on  each  as  *v 
Now  this  force  is  in  immediate  equilibrium  w'ith  the 
elafticity  of  the  particle  immediately  contiguous  to  the 
comprefling  furface.  This  elafticity  is  therefore  as  x  : 
and  it  follows  from  the  nature  of  perfeft  fluidity,  that 
the  particle  adjoining  to  the  comprefling  furface  preffes 
with  an  equal  force  on  its  adjoining  particles  on  every 
fide.  Hence  we  muft  conclude,  that  the  corpufcular 
repulfions  exerted  by  the  adjoining  particles  are  inverfely 
as  their  diftances  from  each  other,  or  that  the  adjoining  ai^. 
particles  tend  to  recede  from  each  other  with  forces  in-  Sir  Ifaa,; 
verfely  proportional  to  their  diftances.  Newton 

Sir  Ifaac  Newton  was  the  firft  who  reafoned  in  thi$^®sth® 
manner  from  the  phenomena.  Indeed  he  was  the  firft  droned 
who  had  the  patience  to  refleft  on  the  phenomena  with  properly 
any  precifion.  His  difeoveries  in  gravitation  naturally  on  this  fub- 

gave  ie<^' 
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Eoylean  gave  Hs  thoughts  this  turn,  and  he  very  early  hinted 
.  Law-  his  fufpicions  that  all  the  cliarafteriftic  phenomena  of 
v  "  tangible  matter  were  produced  by  forces  which  were  ex¬ 
erted  by  the  particles  at  fmall  and  infenfible  diftances  : 
And  he  confiders  the  phenomena  of  air  as  affording  an 
excellent  example  of  this  invefligation,  and  deduces  from 
them  the  law  which  we  have  now  demonftrated  5  and 
fays,  that  air  confifts  of  particles  which  avoid  the  ad¬ 
joining  particles  with  forces  inverfely  proportional  to 
their  diftances  from  each  other.  From  this  he  deduces 
(in  the  td  book  of  his  Principles)  feveral  beautiful  pro- 
pofitions,  determining  the  mechanical  conftitution  of  the 
atmofphere. 

limits  the  ®ut  ^  mu^  he  noticed  that  he  limits  this  action  to  the 
acftion  to  adjoining  particles  :  and  this  is  a  remark  of  immenfe 
adjoining  confequcnce,  though  not  attended  to  by  the  numerous 
particles,  experimenters  who  adopt  the  law. 

It  is  plain  that  the  particles  are  fuppofed  to  aft  at  a 
diftance,  and  that  this  diftance  is  variable,  and  that  the 
forces  diminifh  as  the  diftances  increafe.  A  very  ordi¬ 
nary  air-pump  will  rarefy  the  air  125  times.  The  di¬ 
ftance  of  the  particles  is  now  5  times  greater  than  be¬ 
fore  ;  and  yet  they  ftill  repel  each  other  :  for  air  of  this 
denfity  will  ftill  fupport  the  mercury  in  a  fyphon-gage 

at  the  height  of  0.24,  or  of  an  inch  ;  and  a  better 

pump  will  allow  this  air  to  expand  twice  as  much,  and 
ftill  leave  it  elaftic.  Thus  we  fee  that  whatever  is  the 
diftance  of  the  particles  of  common  air,  they  can  aft 
five  times  farther  off.  The  queftion  comes  now  to  be, 
Whether,  in  the  ftate  of  common  air,  they  really  do  aft 
five  times  farther  than  the  diftance  of  the  adjoining  par¬ 
ticles  ?  While  the  particle  a  afts  on  the  particle  b  with 
the  force  5,  does  it  alfo  aft  on  the  particle  c  with  the 
force  2.5,  on  the  particle  d  with  the  force  1 .667,  on  the 
particle  e  with  the  force  1.25,  on  the  particle  f  with 
the  force  1,  on  the  particle  g  with  the  force  0.8333,  8cc.  ? 

2I5  Sir  Ifaac  Newton  (hows  in  the  plainell  manner,  that 
this  is  by  no  means  the  cafe  j  for  if  this  were  the  cafe, 
he  makes  it  appear  that  the  fenfible  phenomena  of  con- 
denfation  would  be  totally  different  from  what  wTe  ob- 
ferve.  The  force  necelfary  for  a  quadruple  condenfa- 
tion  would  be  eight  times  greater,  and  for  a  nonuple 
condenfation  the  force  muft  be  27  times  greater.  Two 
fpheres  filled  with  condenfed  air  muft  repel  each  other, 
and  two  fpheres  containing  air  that  is  rarer  than  the 
furrounding  air  muft  attraft  each  other,  &c.  & c.  All 
this  will  appear  very  clearly,  by  applying  to  air  the  rea- 
foning  which  Sir  Ifaac  Newton  has  employed  in  dedu¬ 
cing  the  fenfible  law  of  mutual  tendency  of  two  fpheres, 
which  confift  of  particles  attrafting  each  other  with 
forces  proportional  to  the  fquare  of  the  diftance  in¬ 
verfely. 

If  we  could  fuppofe  that  the  particles  of  air  repelled 
each  other  with  invariable  forces  at  all  diftances  within 
fome  fmall  and  infenfible  limit,  this  would  produce  a 
compreflibility  and  elafticity  fimilar  to  what  we  obferve. 
For  if  we  confider  a  row  of  particles,  within  this  limit, 
as  compreffed  by  an  external  force  applied  to  the  two  ex¬ 
tremities,  the  aftion  of  the  whole  row  on  the  extreme 
points  would  be  proportional  to  the  number  of  particles, 
that  is,  to  their  diftance  inverfely  and  to  their  denfity  :  and 
a  number  of  fuch  parcels,  ranged  in  a  ftraight  line,  would 
conftitute  a  row  of  any  fenfible  magnitude  having  the 


fame  law  of  comprefiion.  But  this  law  of  corpufcular  Height  cf 
force  is  unlike  every  thing  we  obferve  in  nature,  and  to  th®  Atmo* 
the  laft  degree  improbable.  ,  p  °re*  _r 

We  muft  therefore  continue  the  limitation  of  this  mu-  2iS 
tual  repulfion  of  the  particles  of  air,  and  be  contented 
for  the  prefent  with  having  eftablifhed  it  as  an  experi¬ 
mental  faft,  that*  the  adjoining  particles  of  air  are  kept 
afunder  by  forces  inverfely  proportional  to  their  diftan¬ 
ces  :  or  perhaps  it  is  better  to  abide  by  the  fenfible  law, 
that  the  denjity  of  air  is  proportional  to  the  comprejjing 
force.  This  law  is  abundantly  fufficient  for  explaining 
all  the  fubordinate  phenomena,  and  for  giving  us  a  com¬ 
plete  knowledge  of  the  mechanical  conftitution  of  our 
atmofphere.  219 

And  in  the  firft  place,  this  view  of  the  comprefii- The  heigh* 
bility  of  the  air  muft  give  us  a  very  different  notion  of  -  th{f. air 
the  height  of  the  atmofphere  from  what  we  deduced  qp  ted  from 
a  former  occafion  from  our  experiments.  It  is  found,  confidering 
that  when  the  air  is  of  the  temperature  3  2°  of  Fah-  >ts  compref- 
renheit’s  thermometer,  and  the  mercury  in  the  barome-^dky*  ^c* 
ter  Hands  at  30  inches,  it  will  defeend  one-tenth  of  an 
inch  if  we  take  it  to  a  place  87  feet  higher.  Therefore, 
if  the  air  were  equally  denfe  and  heavy  throughout,  the 
height  of  the  atmofphere  would  be  30  X  10  X  87  feet,  or 
5  miles  and  100  yards.  But  the  loofe  reafoning  addu¬ 
ced  on  that  occafion  was  enough  to  fhow  us  that  it  muft 
be  much  higher ;  becaufe  every  ftratuin  as  we  afeend 
muft  be  fucceflively  rarer  as  it  is  lefs  compreffed  by  in¬ 
cumbent  weight.  Not  knowing  to  what  degree  air  ex¬ 
panded  when  the  comprefiion  was  diminilhed,  we  could 
not  tell  the  fucceflive  diminutions  of  denfity  and  confe- 
quent  augmentation  of  bulk  afed  height ;  we  could  only 
fay,  that  feveral  atmofpheric  appearances  indicated  a 
much  greater  height.  Clouds  have  been  feen  much 
higher  5  but  the  phenomenon  of  the  twilight  is  the  moft 
convincing  proof  of  this.  There  is  no  doubt  that  the  vi- 
fibility  of  the  Iky  or  air  is  owing  to  its  want  of  perfeft: 
tranfparency,  each  particle  (whether  of  matter  purely 
aerial  or  heterogeneous)  reflecting  a  little  light.  a2c> 

Let  b  (fig.  71.)  be  the  laft  particle  of  illuminated  air  pig. 
which  can  be  feen  in  the  horizon  by  a  fpeftator  at  A. 

This  muft  be  illuminated  by  a  ray  SD  b ,  touching  the 
earth’s  furface  at  fome  point  D.  Now  it  is  a  known 
faft,  that  the  degree  of  illumination  called  twilight  is 
perceived  when  the  fun  is  1 8®  below  the  horizon  of  the 
fpeftator,  that  is,  when  the  angle  E  b  S  or  ACD  is  18 
degrees  j  therefore  b  C  is  the  fecant  of  9  degrees  (it  is 
lefs,  viz.  about  8|  degrees,  on  account  of  refraftion). 

We  know  the  earth’s  radius  to  be  about  3970  miles : 
hence  we  conclude  b  B  to  be  about  45  miles ;  nay,  a 
very  fenfible  illumination  is  perceptible  much  farther 
from  the  fun’s  place  than  this,  perhaps  twice  as  far,  and 
the  air  is  fufficiently  denfe  for  reflefting  a  fenfible  light 
at  the  height  of  nearly  200  miles.  23I 

We  have  now  feen  that  air  is  prodigioufly  expanfible.  Experiment 
None  of  our  experiments  have  diftinftly  ftiown  us  any  fixes  no  li- 
limit.  But  it  does  hot  follow  that  it  is  expanfible  with-  t0  the 
out  end ;  nor  is  this  at  all  likely.  It  is  much  more  Ability?*1*" 
probable  that  there  is  a  certain  diftance  of  the  parts  in 
which  they  no  longer  repel  each  other  5  and  this  vrould 
be  the  diftance  at  which  they  would  arrange  themfelves 
if  they  were  not  heavy.  But  at  the  very  fummit  of  the 
atmofphere  they  will  be  a  very  fmall  matter  nearer  to 
each  other,  on  account  of  their  gravitation  to  the  earth. 

Till 
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Till  we  know  precifely  the  law  of  this  mutual  repul- 
{ion,  wre  cannot  fay  what  is  the  height  of  the  atmo- 
fphere. 

But  if  the  air  be  an  elaflic  fluid  whofe  deniity  is  al¬ 
ways  proportionable  to  the  comprefling  force,  we  can 
tell  what  is  its  denfity  at  any  height  above  the  furface 
of  the  earth  :  and  we  can  compare  the  denfity  fo  calcu¬ 
lated  with  the  denfity  difeovered  by  obfervation  :  for 
this  lad  is  meafured  by  the  height  at  which  it  fupports 
mercury  in  the  barometer.  This  is  the  direct  meafure 
of  the  preflure  of  the  external  air  \  and  as  we  know  the 
law  of  gravitation,  we  can  tell  what  would  be  the  pref- 
fure  of  air  having  the  calculated  denfity  in  all  its 
parts. 

Let  us  therefore  fuppofe  a  prifinatic  or  cylindric  co¬ 
lumn  of  air  reaching  to  the  top  of  the  atmofphere. 
Let  this  be  divided  into  an  indefinite  number  of  ftrata 
of  very  fmall  and  equal  depths  or  thicknefs  ;  and  let  us, 
for  greater  fimplicity,  fuppofe  at  firft  that  a  particle  of 
air  is  of  the  fame  weight  at  all  diflances  from  the  cen¬ 
tre  of  the  earth. 

The  abfolute  weight  of  any  one  of  thefe  firata  will 
on  thefe  conditions  be  proportional  to  the  number  of 
particles  or  the  gravity  of  air  contained  in  it ;  and  fince 
the  depth  of  each  ftratum  is  the  fame,  this  quantity  of 
air  will  evidently  be  as  the  denfity  of  the  ftratum  :  but 
the  denfity  of  any  ftratum  is  as  the  comprefling  force  j 
that  is,  as  the  preflure  of  the  ftrata  above  it  \  that  is,  as 
their  weight ;  that  is,  as  their  quantity  of  matter — there¬ 
fore  the  quantity  of  air  in  each  ftratum  is  proportional 
to  the  quantity  of  air  above  it  3  but  the  quantity  in 
each  ftratum  is  the  difference  between  the  column  incum¬ 
bent  on  its  bottom  and  on  its  top  :  thefe  differences  are 
therefore  proportional  to  the  quantities  of  wThich  they 
are  the  differences.  But  when  there  is  a  feries  of  quan¬ 
tities  wffich  are  proportional  to  their  own  differences, 
both  the  quantities  and  their  differences  are  in  continual 
or  geometrical  progreflion  :  for  let  a ,  Zq  r,  be  three  fuch 
quantities  that 

b  \  c~a — b  :  b- 

b  :  a — b~  c  :  b — c 
b  :  a  ~:  c  :  b 

and  a  :  bz=b  :  c 

therefore  the  denfities  of  thefe  ftrata  decreafe  in  a  geo¬ 
metrical  progreflion  \  that  is,  when  the  elevations  above 
the  centre  or  furface  of  the  earth  mcreafe,  or  their  depths 
under  the  top  of  the  atmofphere  decreafe,  in  an  arithme¬ 
tical  progreflion,  the  denfities  decreafe  in  a  geometrical 
progreflion. 

Let  AR£)  (fig.  72.)  reprefent  the  fe&ion  of  the  earth 
by  a  plane  through  its  centre  O,  and  let  //zOAM  be  a 
vertical  line,  and  AE  perpendicular  to  OA  will  be  a 
horizontal  line  through  A,  a  point  on  the  earth’s  furface. 
Let  AE  be  taken  to  reprefent  the  denfity  of  the  air  at 
A  *,  and  let  DH,  parallel  to  AE,  be  taken  to  AE  as 
the  denfity  at  D  is  to  the  denfity  at  A  :  it  is  evident, 
that  if  a  logiftic  or  logarithmic  curve  EHN  be  drawn, 
having  AN  for  its  axis,  and  pafling  through  the  points 
E  and  PI,  the  denfity  of  the  air  at  any  other  point  C, 
in  this  vertical  line,  will  be  reprefen  ted  by  CG,  the  or¬ 
dinate  to  the  curve  in  that  point  :  for  it  is  the  property 
of  this  curve,  that  if  portions  AB,  AC,  AD,  of  its  ax¬ 
is  be  taken  in  arithmetical  progreflion,  the  ordinates, 
AE,  BF,  CG,  DH,  will  be  in  geometrical  progref- 
fion. 


-r,  then  by  alter, 
and  by  compof. 


-v~ 
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A  T  I  C  S. 

It  is  another  fundamental  property  of  this  curve,  that  Height  of 
if  EK  or  HS  touch  the  curve  in  E  or  H,  the  fubtangent  thfeh^™°” 
AK  or  DS  is  a  conftant  quantity.  t  u 

And  a  third  fundamental  property  is,  that  the  infinite¬ 
ly  extended  area  MAEN  is  equal  to  the  rectangle  KA 
EL  of  the  ordinate  and  fubtangent  \  and,  in  like  man¬ 
ner,  the  area  MDHN  is  equal  to  SD  X  DH,  or  to  K  A 
X  DH  \  confequently  the  area  lying  beyond  any  ordinate 
is  proportional  to  that  ordinate. 

Thefe  geometrical  properties  of  this  curve  are  all  ana¬ 
logous  to  the  chief  circumftances  in  the  conftitution  of 
the  atmofphere,  on  the  fuppofition  of  equal  gravity. 

The  area  MCGN  reprefents  the  wffole  quantity  of  aereap 
matter  which  is  above  C  :  for  CG  is  the  denfity  at  C, 
and  CD  is  the  thicknefs  of  the  ftratum  between  C  and 
D  \  and  therefore  CGHD  will  be  as  the  quantity  of  mat¬ 
ter  or  air  in  it  \  and  in  like  manner  of  all  the  others,  and 
of  their  fums,  or  the  wffole  area  MCGN  :  and  as  each' 
ordinate  is  proportional  to  the  area  above  it,  fo  each  den¬ 
fity,  and  the  quantity  of  air  in  each  ftratum,  is  propor¬ 
tional  to  the  quantity  of  air  above  it :  and  as  the  wffole 
area  MAEN  is  equal  to  the- redangle  KAEL,  fo  the 
whole  air  of  variable  denfity  above  A  might  be  contain¬ 
ed  in  a  column  KA,  if,  inftead  of  being  compreffed  by 
its  own  weight,  it  were  without  weight,  and  compreffed 
by  an  external  force  equal  to  the  preflure  of  the  air  at 
the  furface  of  the  earth.  In  this  cafe,  itw^ould  be  of  the 
uniform  deniity  AE,  wffich  it  has  at  the  furface  of  the 
earth,  making  what  wre  have  repeatedly  called  the  homo¬ 
geneous  atmofphere. 

Hence  w*e  derive  this  important  circumftance,  thaLthe 
height  of  the  homogeneous  atmofphere  is  the  fubtangent 
of  that  curve  wffofe  ordinates  are  as  the  denfities  of  the 
air  at  different  heights,  on  the  fuppofition  of  equal  gravi¬ 
ty.  This  curve  may  with  propriety  be  called  the  AT¬ 
MOSPHERICAL  LOGARITHMIC  :  and  as  the  different  loga- 
rithmics  are  all  charaderifed  by  their  fubtan gents,  it  is  of 
importance  to  determine  this  one. 

It  may  be  done  by  comparing  the  denfities  of  mercury' 
and  air.  For  a  column  of  air  of  uniform  denfity,  reach¬ 
ing  to  the  top  of  the  homogeneous  atmofphere,  is  in 
equilibrio  with  the  mercury  in  the  barometer.  Nowt  it 
is  found,  by  the  beft  experiments,  that  when  mercury 
and  air  are  of  the  temperature  3  2°  of  Fahrenheit’s  ther** 
mometer,  and  the  barometer  ftands  at  30  inches,  the 
mercury  is  nearly  10440  times  denfer  than  ah'.  There-, 
fore  the  height  of  the  homogeneous  atmofphere  is  10440 
times  30  inches,  or  26100  feet,  or  8700  yards,  or  4350 
fathoms,  or  5  miles  wanting  100  yards. 

Or  it  may  be  found  by  obfervations  on  the  barometer.. 

It  is  found,  that  when  the  mercury  and  air  are  of  the 
above  temperature,  and  the  barometer  on  the  fea-fhore> 
ftands  at  30  inches,  if  we  carry  it  to  a  place  884  feet 
higher  it  will  fall  to  29  inches.  Now,  in  all  logarith¬ 
mic  curves  having  equal  ordinates,  the  portions  of  the, 
axes  intercepted  between  the  correfponding  pairs  of  ordi¬ 
nates  are  proportional  to  the  fubtangents.  And  the  fub- 
tangents  of  the  curve  belonging  to  our  common  tables  is 
0.4342945,  and  the  difference  of  the  logarithms  of  30 
and  29  (which  is  the  portion  of  the  axis  intercepted  be 
tween  the  ordinates  30  and  29),  or  0.0147233,  is  to 
0.4342945  as  883  is  to  26058  feet,  or  8686  yards,  or 
4343  fathoms,  or  5  miles  wanting  1 14  yards.  This  de-- 
termination  is  14  yards  lefs  than  the  other,  and  it  is  un¬ 
certain  which  is  the  more  exa£l.  It  is  extremely  difficult 

to 
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Height'  to  meafure  the  refpe£tive  denfities  of  mercury  and  air  ; 
ci  the  At-  an(}  jn  meafuring  the  elevation  which  produces  a  fall  of 
« m()fpll7;:  one  inch  in  the  barometer,  an  error  of  Vo-  of  an  inch 
would  produce  all  the  difference.  We  prefer  the  laft,  as 
depending  on  fewer  circumflances. 

But  all  this  invefligation  proceeds  on  the  fuppofition 
of  equal  gravity,  whereas  we  know  that  the  weight  of  a 
particle  of  air  decreafes  as  the  fquare  of  its  diflance  from 
the  centre  of  the  earth  increafes.  In  order,  therefore, 
that  a  fuperior  flratum  may  produce  an  equal  preffure 
at  the  furface  of  the  earth,  it  muff  be  denfer,  becaufe  a 
particle  of  it  gravitates  lefs.  The  denfity,  therefore,  at 
equal  elevations,  muff  be  greater  than  on  the  fuppofition 
of  equal  gravity,  and  the  law  of  diminution  of  denfity 
mull  be  different. 

Make  OD  ;  OArrOA  :  O d; 

OC  :  OAzzOA  :  O c; 

OB  :  OAzzOA  :  Ob;  &c. ; 
fo  that  O*/,  Oc,  Ob ,  OA,  may  be  reciprocals  to  OD, 
OC,  OB,  OA  ;  and  through  the  points  A,  b,  c,  d,  draw 
the  perpendiculars  AE,  bf, j  eg,  dh,  making  them  pro¬ 
portional  to  the  denfities  in  A,  B,  C,  D  :  and  let  us 
fuppofe  CD  to  be  exceedingly  fmall,  fo  that  the  denfity 
may  be  fuppofed  uniform  through  the  w7hole  flratum. 
Thus  we  have 

OD  x  0*/=0A‘ -OC  x  Oc 
Or  :  Od—OD  :  OC; 

Oc  :  Or — O  d  rrOD  :  OD— OC, 

Or  :  cdzzOD  :  DC; 
cd  :  CD=:Or  :  OD; 

•r,  becaufe  OC  and  OD  are  ultimately  in  the  ratio  of 
equality,  we  have 

cd:  CD-0 c  :  OCzzOA*  :  OC*, 

qAj  0Aa 

and  c  dzz CD  X  ,  and  cd x  cgzz  CD  X  eg  X 
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but  CD  X  eg  X  is  as  the  preffure  at  C  arifmg  from 

the  abfolute  weight  of  the  flratum  CD.  For  this 
weight  is  as  the  bulk,  as  the  denfity,  and  as  the  gra¬ 
vitation  of  each  particle  jointly.  Now  CD  expreffes 

OA* 

the  bulk,  eg  the  denfity,  and  the  gravitation  of 

each  particle.  Therefore,  cd X  eg  is  as  the  preffure  on 
C  arifmg  from  the  weight  of  the  flratum  DC ;  but 
cdxc %  is  evidently  the  element  of  the  curvilineal  area 
AjtzzzE,  formed  by  the  curve  E fghn  and  the  ordinates 
AE,  bf,  eg,  ah,  &c.  mn .  Therefore  the  fum  of  all  the 
elements,  fuch  as  cdhg,  that  is,  the  area  cmng  below 
eg,  will  be  as  the  whole  preffure  on  C,  arifmg  from  the 
gravitation  of  all  the  air  above  it ;  but,  by  the  nature 
of  air,  this  whole  preffure  is  as  the  denfity  which  it 
produces,  that  is,  as  eg.  Therefore  the  curve  E gn  is 
of  fuch  a  nature  that  the -area  lying  below7  or  beyond  any 
ordinate  eg  is  proportional  to  that  ordinate.  This  is  the 
property  of  the  logarithmic  curve,  and  E^/z  is  a  loga¬ 
rithmic  curve. 

But  farther,  this  curve  is  the  fame  with  EGN.  For 
let  B  continually  approach  to  A,  and  ultimately  coin¬ 
cide  with  it.  It  is  evident  that  the  ultimate  ratio  of 
BA  to  A b,  and  of  BF  to  bf,  is  that  of  equality ;  and  if 
EFK,  E fk,  be  drawn,  they  will  contain  equal  angles 
with  the  ordinate  AE,  and  will  cut  off  equal  fubtan- 
gents  AK,  Ak.  The  curves  EGN,  Egn  are  therefore 
the  fame,  but  in  oppofite  pcfitions. 
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Laftly,  if  O  A,  Ob,.  Oc  O d,  &c.  be  taken  in  arith¬ 
metical  progreffion  decreaiing,  their  reciprocals  O  A,  OB, 

OC,  OD,  &tc.  will  be  in  liarmonical  progreffion  increa- v 
fmg,  as  is  w*ell  known  :  but,  from  the  nature  of  the 
logarithmic  curve,  when  OA,  Ob,  Oc,  Od,  &c.  are 
in  arithmetical  progreffion,  the  ordinates  AE,  bf,  eg,  dh. 

Sec.  are  in  geometrical  progreffion.  Therefore  when 
OA,  OB,  OC,  OD,  Sec.  are  in  harmonical  progreffion, 
the  denfities  of  the  air  at  A,  B,  C,  D,  &c.  are  in  geo¬ 
metrical  progreffion  ;  and  thus  may  the  denfity  of  the 
air  at  all  elevations  be  difeovered.  Thus  to  find  the 
denfity  of  the  air  at  K  the  top  of  the  homogeneous  at- 
mofphere,  make  OK  :  OAzrOA  :  OL,  and  draw  the 
ordinate  LT,  LT  is  the  denfity  at  K. 

The  celebrated  Dr  Halley  wras  the  firfl  who  obferved 
the  relation  between  the  denfity  of  the  air  and  the  or¬ 
dinates  of  the  logarithmic  curve,  or  common  loga¬ 
rithms.  This  he  did  on  the  fuppofition  of  equal  gra¬ 
vity  ;  and  his  difeovery  is  acknowledged  by  Sir  Ilaac 
Newton  in  Princip .  ii .prop,  22.  fcltoh  Halley’s  differ- 
tation  on  the  fubjefl  is  in  N°  185  of  the  Phil.  Tranf. 

Newton,  writh  his  ufual  fagacity,  extended  the  fame  rela¬ 
tion  to  the  true  flate  of  the  cafe,  where  gravity  is  as 
the  fquare  of  the  diflance  inverfely  ;  and  ihowed  that 
when  the  diflances  from  the  earth’s  .centre  are  in  har¬ 
monic  progreffion,  the  denfities  are  in  geometric  pro- 
greffion.  He  fhows  indeed,  in  general,  what  progreffion 
of  the  diflance,  on  any  fuppofition  of  gravity,  will 
produce  a  geometrical  progreffion  of  the  denfities,  fo 
as  to  obtain  a  fet  of  lines  OA,  O  b,  Oc,  Od,  Sec.  which 
•will  be  logarithms  of  the  denfities.  The  fubjedl  ivas 
afterwards  treated  in  a  more  familiar  manner  by  Cotes 
in  his  Hydrojl .  LeB.  and  in  his  Harmon ia  Metifitrarum; 
alfo  by  Dr  Brook  Taylor,  MetJi,  Increment,;  Wolf  in 
his  Aerometria  ;  Herman  in  his  Phoronomia  ;  &c.  Sec. 
and  lately  by  Horflev,  Phil.  Tranf.  tom.  lxiv. 

An  important  corollary  is  deducible  from  thefe  prin-  T^e  2  j 
ciples,  viz.  that  the  air  has  a  finite  denfity  at  an  in-  a  finjte 
finite  diflance  from  the  centre  of  the'*  earth,  namely, denfity  at 
fuch  as  will  be  reprefented  by  the  ordinate  OP  drawn ap  infinite 
through  the  centre.  It  may  be  objedled  to  this  con-^1^”^ 
clufion,  that  it  would  infer  an  infinity  of  matter  in  thecentre  Gf 
univerfe,  and  that  it  is  inconfiflent  with  the  phenomena  the  earth, 
of  the  planetary  motions,  which  appear  to  be  performed 
in  a  fpace  void  of  all  refiflance,  and  therefore  of  all  mat¬ 
ter.  But  this  fluid  muff  be  fo  rare  at  great  diflances, 
that  the  refiflance  will  be  infenfible,  even  ^though  the 
retardation  occafioned  by  it  has  been  accumulated  for 
ages.  Even  at  the  very  moderate  diflance  of  500  miles, 
the  rarity  is  fo  great  that  a  cubic  inch  of  common  air 
expanded  to  that  degree  would  occupy  a  fphere  equal  to 
the  orbit  of  Saturn  ;  and  the  whole  retardation  which 
this  planet  wrould  fuffain  after  fome  millions  of  years 
w7ould  not  exceed  w7hat  would  be  occafioned  by  its  meet¬ 
ing  one  bit  of  matter  of  half  a  grain  weight. 

This  being  the  cafe,  it  is  not  unreafonable  to  fuppofe 
the  vifible  univerfe  occupied  by  air,  which,  by  its  gra¬ 
vitation,  wrill  accumulate  itfclf  round  every  body  in  it, 
in  a  proportion  depending  on  their  quantities  of  matter, 
the  larger  bodies  attracting  more  of  it  than  the  fmaller 
ones,  and  thus  forming  an  atmofphere  about  each.  And 
many  appearances  warrant  this  fuppofition.  Jupiter, 

Mars,  Saturn,  and  Venus,  are  evidently- furrounded  by 
atmofpheres.  The  conftitution  of  thefe  atmofpheres 
may  differ  exceedingly  from  other  caufes.  If  the  pla¬ 
net 
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Afmo-  net  has  nothing  on  its  fur  face  which  can  be  diffolved 
©f  th^other  ^ie  a*r  or  v°latilized  by  heat,  the  atmofphere  will  be 

Planets  cont;inuahy  clear  and  tranfparent,  like  that  of  the  moon, 
gcc.  ’  Mars  has  an  atmofphere  which  appears  precifely  like 

**— v - 1  our  own,  carrying  clouds,  or  depofiting  fnow-s :  for 

*35  when,  by  the  obliquity  of  his  axis  to  the  plane  of  his 
fpher^of0"  echptic,  he  turns  his  north  pole  towards  the  fun,  it  is 
obferved  to  be  occupied  by  a  broad  white  fpot.  As 
the  fummer  of  that  region  advances,  this  fpot  gradually 
wades,  and  fometimes  vanifhes,  and  then  the  fouth  pole 
comes  in  fight,  furrounded  in  like  manner  w-ith  a  white 
;fpot,  which  undergoes  fimilar  changes.  This  is  precife¬ 
ly  the  appearance  w'hich  the  fnowy  circumpolar  regions 
of  this  earth  will  exhibit  to  an  aftronomer  on  Mars.  It 
may  not,  however,  be  fnow  that  we  fee  j  thick  clouds 
will  have  the  fame  appearances. 

The  atmofphere  of  the  planet  Jupiter  is  alfo  very 
fimilar  to  our  own.  It  is  diverfified  by  ftreaks  or  belts 
parallel  to  his  equator,  which  frequently  change  their 
appearance  and  dimenfions,  in  the  fame  manner  as  thofe 
tracks  of  fimilar  Iky  which  belong  to  different  regions 
of  this  globe.  There  is  a  certain  kind  of  weather  that 
more  properly  belongs  to  a  particular  climate  than  to 
any  other.  This  is  nothing  but  a  certain  general  date 
of  the  atmofphere  which  is  prevalent  there,  though 
with  confiderable  variations.  This  mud  appear  to  a 
fpe&ator  in  the  moon  like  a  dreak  fpread  over  that 
climate,  didinguifliing  it  from  others.  But  the  mod 
remarkable  fimilarity  is  in  the  motion  of  the  clouds  on 
Jupiter.  They  have  plainly  a  motion  from  ead  to  wed 
relative  to  the  body  of  the  planet :  for  there  is  a  re¬ 
markable  fpot  on  the  furface  of  the  planet,  which  is 
obferved  to  turn  round  the  axis  in  9I1.  51'  16"  5  and 
there  frequently  appear  variable  and  peri  filing  fpots  in 
the  belts,  which  fometimes  lad  for  feveral  revolutions. 
Thefe  are  obferved  to  circulate  in  9.  55.  05.  Thefe 
numbers  are  the  refults  of  a  long  feries  of  obfervations 
by  Dr  Herfchel.  This  plainly  indicates  a  general  cur¬ 
rent  of  the  clouds  w-edward,  precifely  fimilar  to  what 
a  fpeftator  in  the  moon  mud  obferve  in  our  atmofphere 
arifing  from  the  trade-winds.  Mr  Schroeter  has  made 
the  atmofphere  of  Jupiter  a  dudy  for  many  years  ;  and 
deduces  from  his  obfervations  that  the  motion  of  the  va- 
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riable  fpots  is  fubjeft  to  great  variations,  but  is  always 
from  ead  to  w-ed.  This  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alio  to  be  like 
ours,  loaded  with  vapours,  and  in  a  date  of  continual 
change  of  abforption  and  precipitation.  About  the 
middle  of  the  1 7  th  century  the  furface  of  Venus  w-as  pretty 
didin&ly  feen  for  many  years  chequered  with  irregular 
fpots,  which  are  deferibed  by  Campani,  Bianchini,  and 
other  adronomers  in  the  fouth  of  Europe,  and  alfo  by 
Caffini  at  Paris,  and  Hooke  and  Townley  in  England. 
But  the  fpots  became  gradually  more  faint  and  indi- 
ftincl  -j  and,  for  near  a  century,  have  difapoeared.  The 
whole  furface  appears  now  of  one  uniform  brilliant 
white.  The  atmofphere  is  probably  filled  with  a  reflect¬ 
ing  vapour,  thinly  diffufed  through  it,  like  water  faint¬ 
ly  tinged  with  milk.  A  great  depth  of  this  mud  ap¬ 
pear  as  white  as  a  fmall  depth  of  milk  itfelf ;  and  it 
appears  to  be  of  a  very  great  depth,  and  to  be  refrac¬ 
tive  like  our  air.  For  Dr  Herfchel  has  obferved,  by 
the  help  of  his  fine  telefcopes,  that  the  illuminated 
part  of  Venus  is  confiderably  more  than  a  bemifphere, 
and  that  the  light  dies  gradually  away  to  the  bounding 
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margin.  This  is  the  very  appearance  that  the  earth  Atmo- 
wTould  make  if  furnifhed  with  fuch  an  atmofphere.  The^pkeres^ 
boundary  of  illumination  would  have  a  penumbra  reach-  j-  ianR|s 
ing  about  nine  degrees  beyond  it.  If  this  be  the  con-  gee. 
ditution  of  the  atmofphere  of  Venus,  the  may  be  inha- — v—  J 
bited  by  beings  like  ourfelves.  They  would  not  be 
dazzled  by  the  intolerable  fplendor  of  a  fun  four  times 
as  big  and  as  bright,  and  fixteen  times  more  glaring, 
than  ours :  for  they  wrnuld  feldom  or  never  fee  him,  but 
indead  of  him  an  uniformly  bright  and  white  fky.  They 
would  probably  never  fee  a  dar  or  planet,  unlefs  the 
dog-dar  and  Mercury ;  and  perhaps  the  earth  might 
pierce  through  the  bright  haze  which  furrounds  their 
planet.  For  the  fame  reafon  the  inhabitants  would  not 
perhaps  be  incommoded  by  the  fun’s  heat.  It  is  in¬ 
deed  a  very  quedionable  thing,  whether  the  fun  wTould 
caufe  any  heat,  even  here,  if  it  were  not  for  the  chemi¬ 
cal  aftion  of  his  rays  on  our  air.  This  is  rendered  not 
improbable  by  the  intenfe  cold  felt  on  the  tops  of  the 
highed  mountains,  in  the  cleared  air,  and  even  under  a 
vertical  fun  in  the  torrid  zone.  238 

The  atmofphere  of  comets  feems  of  a  nature  totally  And  of  co- 
different.  This  feems  to  be  of  inconceivable  rarity,  mets‘ 
even  when  it  reflefts  a  very  fenfible  light.  The  tail  is 
always  turned  nearly  away  from  the  fun.  It  is  thought 
that  this  is  by  the  impulfe  of  the  folar  rays.  If  this 
be  the  cafe,  we  think  it  might  be  difeovered  by  the 
aberration  and  the  refraClion  of  the  light  by  which  we 
fee  the  tail :  for  this  light  mud  come  to  our  eye  with 
a  much  fmaller  velocity  than  the  fun’s  light,  if  it  be 
refleCfed  by  repulfive  or  eladic  forces,  which  there  is 
every  reafon  in  the  world  to  believe  3  and  therefore  the 
velocity  of  the  reflefted  light  will  be  diminifhed  by  all 
the  velocity  communicated  to  the  refiefling  particles. 

This  is  alraod  inconceivably  great.  The  comet  of  1680 
went  half  round  the  fun  in  ten  hours,  and  had  a  tail  at 
lead  a  hundred  millions  of  miles  long,  w'hich  turned 
round  at  the  fame  time,  keeping  nearly  in  the  direction 
opposite  to  the  fun.  The  velocity  neceffary  for  this  is 
prodigious,  approaching  to  that  of  light.  And  perhaps 
the  tail  extends  much  farther  than  we  fee  it,  but  is  vi- 
fible  only  as  far  as  the  velocity  w-ith  which  its  particles 
recede  from  the  fun  is  lefs  than  a  certain  quantity, 
namely,  what  would  leave  a  fufficient  velocity  for  the. 
reflected  light  to  enable  it  to  affeft  our  eyes.  And  it 
may  be  demondrated,  that  although  the  real  form  of 
the  vifible  tail  is  concave  on  the  anterior  fide  to  which 
the  comet  is  moving,  it  may  appear  convex  on  that 
fide,  in  confequence  of  the  very  great  aberration  of  the 
light  by  W'hich  the  remote  parts  are  feen.  All  this 
may  be  difeovered  by  properly  contrived  obfervations  ; 
and  the  conjedlure  merits  attention.  But  of  this  digref- 
fion  there  is  enough  ;  and  w’e  return  to  our  fubjeft,  the 
conditution  of  our  air. 

We  have  fhown  how  to  determine  a  priori  the  denfi-The  bara- 
ty  of  the  air  at  different  elevations  above  the  furface  of  tneter  ufe<f 
the  earth.  But  the  denfities  maybe  difeovered  in  all ‘n  .ta,kinS 
acceflible  elevations  by  experiments-,  namely,  by  ob- helght3, 
ferving  the  heights  of  the  mercury  in  the  barometer. 

This  is  a  dired  meafure  of  the  preffure  of  the  incum¬ 
bent  atmofphere  3  and  this  is  proportional  to  the  denfity 
which  it  produces. 

Therefore,  by  means  of  the  relation  fubfiding  betw-een  24® 
the  denfities  and  the  elevations,  we  can  difeover  the  ele¬ 
vations  by  obfervations  made  on  the  denfities  by  means 
4U  of 
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of  the  barometer ;  and  thus  we  may  meafure  elevations 
by  means  of  the  barometer  ;  and,  w  ith  very  little  trou¬ 
ble,  take  the  level  of  any  extenfive  track  of  country. 
Of  this  we  have  an  illuftrious  example  in  the  fedtion 
which  the  Abbe  Chappe  D’Auteroche  has  given  of  the 
whole  country  between  Bred  and  Ekaterineburgh  in 
Siberia.  This  is  a  fubjecl  which  deferves  a  minute  con- 
15  deration  :  we  fhall  therefore  prefent  it  under  a  very 
limple  and  familiar  form  ;  and  trace  the  method  through 
its  various  deps  of  improvement  by  De  Luc,  Key,  Shuck- 
burgh,  &c. 

We  have  already  obferved,  oftener  than  once,  that  if 
the  mercury  in  the  barometer  (lands  at  30  inches,  and  if 
the  air  and  mercury  be  of  the  temperature  3  2°  in  Fah¬ 
renheit’s  thermometer,  a  column  of  air  87  feet  thick 
has  the  lame  weight  with  a  column  of  mercury  T’o  of  an 
inch  thick.  Therefore,  if  we  carry  the  barometer  to  a 
higher  place,  fo  that  the  mercury  (inks  to  29.9,  we  have 
afeended  87  feet.  Now,  fuppofe  we  carry  it  (till  higher, 
and  that  the  mercury  (lands  at  29.8 ;  it  is  required  to 
know  what  height  we  have  now  got  to  ?  We  have  evi¬ 
dently  afeended  through  another  (Iratum  of  equal  weight 
with  the  former :  but  it  mud  be  of  greater  thicknefs, 
becaufe  the  air  in  it  is  rarer,  being  lefs  compreffed.  We 
may  call  the  denfity  of  the  fird  llratum  300,  meafuring 
the  denfity  by  the  number  of  tenths  of  an  inch  of  mercu¬ 
ry  which  its  elafticity  proportional  to  its  denfity  enables 
it  to  fupport.  For  the  fame  reafon,  the  denfity  of  the 
fecond  (Iratum  mud  be  299  :  but  when  the  weights  are 
equal,  the  bulks  are  inverfely  as  the  denfities  ;  and  when 
the  bafes  of  the  drata  are  equal,  the  bulks  are  as  the 
thickneffes.  Therefore,  to  obtain  the  thicknefs  of  this 
fecond  dratum,  fay  299 : 300=87  : 87.29 ;  and  this  fourth 
term  is  the  thicknefs  of  the  fecond  dratum,  and  we  have 
afeended  in  all  174.29  feet.  In  like  manner  we  may  rife 
till  the  barometer  (hows  the  denfity  to  be  298  :  then  fay, 
298  :  30=87  :  87.584  for  the  thicknefs  of  the  third 
dratum,  and  261,875  or  261-}  for  the  whole  afeent ; 
and  we  may  proceed  in  the  fame  way  for  any  num¬ 
ber  of  mercurial  heights,  and  make  a  table  of  the  corre- 
fponding  elements  as  follows  :  Where  the  fird  column  is 
the  height  of  the  mercury  in  the  barometer,  the  fecond 
column  is  the  thicknefs  of  the  dratum,  or  the  elevation 
above  the  preceding  dation ;  and  the  third  column  is 
the  whole  elevation  above  the  fird  dation. 


Bar. 

Strat. 

Elev. 

3° 

00.000 

00.000 

^9-9 

87.OOO 

87.000 

29.8 

87.291 

174.291 

29.7 

£7.584 

261.875 

29.6 

87.879 

349-754 

29-5 

88.176 

437-930 

29.4 

88.475 

526.405 

29-3 

88.776 

615.181 

29.2 

89.079 

704.260 

29.1 

89.384 

793-644 

29? 

89.691 

883-335 

242  Having  done  this,  we  can  now  meafure  any  elevation 
within  the  limits  of  our  table,  in  this  manner. 

Obferve  the  barometer  at  the  lower  and  at  the  upper 
Rations,  and  write  down  the  correfponding  elevations. 
Subtract  the  one  from  the  other,  and  the  remainder  is 
the  height  required.  Thus  fuppofe  that  at  the  lower 
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dation  the  mercurial  height  was  29.8,  and  that  at  the  Taking 
upper  dation  it  was  29.1.  Heights. 

29.1  793-644  '  r”"“ 

29.8  1 74. 29 1 

619.353  =  Elevation. 

We  may  do  the  fame  tiling  with  tolerable  accuracy 
without  the  table,  by  taking  the  medium  m  of  the  mer¬ 
curial  heights,  and  their  difference  d  in  tenths  of  an  inch  ; 
and  then  lay,  as  m  to  300,  fo  is  87 d  to  the  height  re- 
.  ,  ,  ,  300x87 d  26x00 d  . 

quired  h :  or  A  =  - - —  = - .  1  hus,  m  the 

m  m 

foregoing  example,  m  is  294.5,  and  d  is  =7  ;  and  there¬ 
fore  h  =  =620.4,  differing  only  one  foot  from 

the  former  value. 

Either  of  thefe  methods  is  fufficiently  accurate  for 
mod  purpofes,  and  even  in  very  great  elevations  will  not 
produce  any  error  of  confequence :  the  whole  error  of 
the  elevation  883  feet  4  inches,  which  is  the  extent  of 
the  above  table,  is  only  £  of  an  inch. 

But  we  need  not  confine  ourfelves  to  methods  of  ap-  243 
proximation,  when  we  have  an  accurate  and  fcientific 
method  that  is  equally  eafy.  We  have  feen  that,  upon 
the  fuppofition  of  equal  gravity,  the  denfities  of  the  air 
are  as  the  ordinates  of  a  logarithmic  curve,  having  the 
line  of  elevations  for  its  axis.  We  have  alfo  feen  that, 
in  the  true  theory  of  gravity,  if  the  didances  from  the 
centre  of  the  earth  increafe  in  a  harmonic  progreflion,  the 
logarithm  of  the  denfities  will  decreafe  in  an  arithmeti¬ 
cal  progreflion  ;  but  if  the  greated  elevation  above  the 
furface  be  but  a  few  miles,  this  harmonic  progreflion 
will  hardly  differ  from  an  arithmetical  one.  Thus,  if 
A  b,  A  c,  A  d,  are  I,  2,  and  3  miles,  we  fhall  find  that 
the  correfponding  elevations  AB,  AC,  AD  are  fenfibly 
in  arithmetical  progreflion  alfo  ;  for  the  earth’s  radium 
AC  is  nearly  40CO  miles.  Hence  it  plainly  follows];  , 

that  BC — AB  is - - - ,  or  — — -  of  a  mile, 

4000x4001  16004000 

or  of  an  inch;  a  quantity  quite  infignificant.  We 

may  therefore  affirm  without  hefitation,  that  in  all  ac- 
ceffible  places,  the  elevations  increafe  in  an  arithmetical 
progreflion,  while  the  denfities  decreafe  in  a  geometrical 
progreflion.  Therefore  the  ordinates  are  proportional 
to  the  numbers  which  are  taken  to  meafure  the  denfities, 
and  the  portions  of  the  axis  are  proportional  to  the  lo¬ 
garithms  of  thefe  numbers.  It  follows,  therefore,  that 
we  may  take  fuch  a  fcale  for  meafuring  the  denfities 
that  the  logarithms  of  the  numbers  of  this  fcale  fhall  be 
the  very  portions  of  the  axis ;  that  is,  of  the  vertical  line 
in  feet,  yards,  fathoms,  or  what  meafure  we  pleafe  :  and 
we  may,  on  the  other  hand,  choofe  fuch  a  fcale  for  mea¬ 
furing  our  elevations,  that  the  logarithms  of  our  fcale  of 
denfities  (hall  be  parts  of  this  fcale  of  elevations  ;  and  we 
may  find  either  of  thefe  feales  fcientifically.  For  it  is  a 
known  property  of  the  logarithmic  curves,  that  when  the 
ordinates  are  the  fame,  the  intercepted  portion  of  the 
abfciffse  are  proportioned  to  their  fubtangents.  Now  we 
know  the  fubtangent  of  the  atmofpherieal  logarithmic  : 
it  is  the  height  of  the  homogeneous  atmofphere  in  any 
meafixre  we  pleafe,  fuppofe  fathoms :  we  find  this  height 
by  comparing  the  gravities  of  air  and  mercury,  when 

both 
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barometer,  both  are  of  fome  determined  denfity.  Thus,  in  the 
temperature  of  3  2°  of  Fahrenheit’s  thermometer,  when 
the  barometer  hands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier 
than  air  j  therefore  the  height  of  the  balancing  column 
of  homogeneous  air  will  be  10423.068  times  30  inches  5 
that  is,  4342.945  Englifh  fathoms.  Again,  it  is  known 
that  the  fubtangent  of  our  common  logarithmic  tables, 
where  I  is  the  logarithm  of  the  number  1  o,  is  0.43  42945. 
Therefore  the  number  0.4342945  is  to  the  difference 
D  of  the  logarithms  of  any  two  barometric  heights  as 
4342.945  fathoms  are  to  the  fathoms  F  contained  in 
the  portion  of  the  axis  of  the  atmofpherical  logarith¬ 
mic,  which  is  intercepted  between  the  ordinates  equal 
to  thefe  barometrical  heights  \  or  that  0.4342945^ 

=4342-945  :  F>.  and  °‘4342i943  :  4342-945=D  :  F> 

but  0.4342945  is  the  ten-thoufandth  part  of  4342.945, 

and  therefore  D  is  the  ten-thoufandth  part  of  F. 

*44  And  thus  it  happens,  by  mere  chance,  that  the  loga¬ 
rithms  of  the  denfities,  meafured  by  the  inches  of  mer¬ 
cury  which  their  elaflicity  fupports  in  the  barometer, 
are  juft  the  ten-thoufandth  part  of  the  fathoms  con¬ 
tained  in  the  correfponding  portions  of  the  axis  of  the 
atmofpherical  logarithmic.  Therefore,  if  we  multiply 
our  common  logarithms  by  10000,  they  will  exprefs  the 
fathoms  of  the  axis  of  the  atmofpherical  logarithmic )  no¬ 
thing  is  more  eafily  done.  Our  logarithms  contain  what 
is  called  the  index  or  chara&eriftic,  which  is  an  integer 
and  a  number  of  decimal  places.  Let  us  juft  remove 
the  integer-place  four  figures  to  the  right  hand  :  thus 
the  logarithm  of  60  is  1.7781513,  which  is  one  integer 

and  — --1-— Multiply  this  by  10.000,  and  we  ob- 
I 0000000 

tain  17781.513,  or  17781  — 

1001  1000 

245  The  pra&ical  application  of  all  this  reafoning  is  ob¬ 

vious  and  eafy :  obferve  the  heights  of  the  mercury  in 
the  barometer  at  the  upper  and  lower  ftations  in  inches 
and  decimals  *,  take  the  logarithms  of  thefe,  and  fub- 
traft  the  one  from  the  other  :  the  difference  between 
them  (accounting  the  four  firft  decimal  figures  as  inte¬ 
gers)  is  the  difference  of  elevation  of  fathoms* 

Example . 

Merc.  Height  at  the  lower  ftation  29.8  1.4742163 

upper  ftation  29.1  1 .463  8930 


Diff.  of  Log.  X  10000 
23  3 

or  103  fathoms  and  * 


1000 
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This  me¬ 
thod  of 
meafuring 
heights 
How  much 
improved. 


O.OIO3.233 

of  a  fathom,  which  is  619.392 

feet,  or  619  feet  4^  inches*,  differing  from  the  approxi¬ 
mated  value  formerly  found  about  4  an  inch. 

Such  is  the  general  nature  of  the  barometric  meafure- 
ment  of  heights  firft  fuggefted  by  Dr  Halley  ^  and  it  has 
been  verified  by  numberlefs  comparifons  of  the  heights 
calculated  in  this  way  with  the  fame  heights  meafured 
geometrically.  It  was  indeed  in  this  way  that  the  pre- 
cife  fpecific  gravity  of  air  and  mercury  was  moft  accu¬ 
rately  determined  ;  namely,  by  obferving,  that  when  the 
temperature  of  air  and  mercury  was  32,  the  difference 
of  the  logarithms  of  the  mercurial  heights  were  precife- 
ly  the  fathoms  of  elevation.  But  it  requires  many  cor- 
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regions  to  adjuft  this  method  t6  the  circlimftaiic^  of  Taking 
the  cafe  ;  and  it  was  not  till  very  lately  that  it  has  been  kc>£htS;  , 
fo  far  adjufted  to  them  as  to  become  ufeful.  We  are 
chiefly  indebted  to  Mr  de  Luc  for  the  improvements. 

The  great  elevations  in  Switzerland  ,enabled  him  to 
make  an  immenle  number  of  obfervations,  in  almoft 
every  variety  of  circumftances.  Sir  George  Shuckburgh 
alio  made  a  gteat  number  with  moft  accurate  inftruments 
in  much  greater  elevations,  in  the  fame  country  *  and  l?b 
made  many  chamber  experiments  for  determining  the 
laws  of  variation  in  the  fubordinate  circumftances.  Ge¬ 
neral  Roy  alfo  made  many  to  the  fame  purpofe.  And 
to  thefe  two  gentlemen  we  are  chiefly  obliged  for  the 
corre&ions  which  are  now  generally  adopted. 

It  is  eafy  to  perceive  that  the  method,  as  already  j;t  depends 
expreffed,  cannot  apply  to  every  cafe:  it  depends  on  on  the 
the  fpecific  gravity  of  air  and  mercury,  combined  with  fpecific 
the  fuppofition  that  this  is  affected  only  by  a  change 
pre[fure .  But  fmce  all  bodies  are  expanded  by  heat,ctlly4 
and  as  there  is  no  reafon  to  fuppofe  that  they  are  equal¬ 
ly  expanded  by  it,  it  follows  that  a  change  of  tempera¬ 
ture  will  change  the  relative  gravity  of  mercury  and 
air,  even  although  both  fuffer  the  fame  change  of  tem¬ 
perature  :  and  fince  the  air  may  be  warmed  or  cooled 
when  the  mercury  is  not,  or  may  change  its  tempera¬ 
ture  independent  of  it,  we  may  expecl  Hill  greater  vari¬ 
ations  of  fpecific  gravity. 

The  general  effedl  of  an  augmentation  of  the  fpecific 
gravity  of  the  mercury  muft  be  to  increafe  the  fubtan¬ 
gent  of  the  atmofpherical  logarithmic  5  in  which  cafe  the 
logarithms  of  the  denfities,  as  meafured  by  inches  of 
mercury,  will  exprefs  meafures  that  are  greater  than  fa¬ 
thoms  in  the  fame  proportion  that  the  fubtangent  is  in- 
creafed  \  or,  when  the  air  is  more  expanded  than  the 
mercury,  it  will  require  a  greater  height  of  homogene¬ 
ous  atmofphere  to  balance  30  inches  of  mercury,  and  a 
given  fall  of  mercury  will  then  correfpond  to  a  thicker 
ftratum  of  air. 

In  order,  therefore,  to  perfeft  this  method,  we  muft 
learn  by  experiment  how  much  mercury  expands  by  an 
increafe  of  temperature  \  we  muft  alfo  learn  how  much 
the  air  expands  by  the  fame,  or  any  change  of  tempera¬ 
ture  ;  and  how  much  its  elafticity  is  affected  by  it.  Both 
thefe  circumftances  muft  be  confidered  in  the  cafe  of 
air  5  for  it  might  happen  that  the  elafticity  of  the  air  is 
not  fo  much  affe&ed  by  heat  as  its  bulk  is. 

It  will,  therefore,  be  proper  to  ftate  in  this  place  the 
experiments  which  have  been  made  for  afeertaining 
thefe  two  expanfions. 

The  moft  accurate,  and  the  beft  adapted  experiments  General 
for  afeertaining  the  expanfion  of  mercury,  are  thofe  of  Roy’s  ex- 
General  Roy,  publiftied  in  the  67th  volume  of  the  Phi-Periment3 
lofophical  Tranfaflions.  He  expofed  30  inches  of  mer-on  lj}e 
cury,  actually  fupported  by  the  atmofphere  in  a  baro-  mercury! 
meter,  in  a  nice  apparatus,  by  which  it  could  be  made 
of  one  uniform  temperature  through  its  whole  length  \ 
and  he  noted  the  expanfion  of  it  in  decimals  of  an  inch. 

Thefe  are  contained  in  the  following  table  ;  where  the 
firft  column  expveffes  the  temperature  by  Fahrenheit’s 
thermometer,  the  fecond  column  exprtffes  the  bulk  of 
the  mercury,  and  the  third  column  the  expanfion  of  an 
inch  of  mercury  for  an  increafe  of  one  degree  in  the  ad¬ 
joining  temperatures. 


4  U  <2 


Table 
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f  Barometer.  - 


Table  A, 


|  Temp. 

Bulk  of  • 

Expan.  for  i° 

212° 

3<MIJ7 

O.OOOO763 

202 

3O.4888 

O.OOOO787 

I92 

30.4652 

0.0000810 

182 

3O.44O9 

O.OOO0833 

172 

30-4*59 

O.COOG857 

162 

30.3902 

O.COO0880 

*5* 

3°-3638 

O.OOOO903 

142 

3°-3367 

O.OOOO923 

132 

30.3090 

O.OOOO943 

122 

30.2807 

O.OOOO963 

1 12 

30.2518 

O.OOOO983 

102 

30.2223 

O.OOOIOO3 

92 

30.1922 

O.OOOIO23 

82 

30.1615 

O.OOOIO43 

7^ 

3o.i3°2 

0.0001063 

62 

30.0984 

O.OOOIO77 

52 

30.0661 

O.OOOIO93 

42 

30-0333 

0.000 1 1 10 

32 

30.0000 

0.0001127 

22 

29.9662 

0.0001 143 

I  2 

29-93  T9 

o.oooi  I  60 

2 

29.8971 

O.OOQOI77 

O  . 

29.8901 

This  table  gives  rife  to  fome  reflections.  The  fcale 
of  the  thermometer  is  conffruCted  on  the  fuppofltion 
that  the  fucceflive  degrees  of  heat  are  meafured  by 
equal  increments  of  bulk  in  the  mercury  of  the  ther¬ 
mometer.  How  comes  it,  therefore,  that  this  is  not  ac¬ 
companied  by  equal  increments  of  bulk  in  the  mercury 
of  the  column,  but  that  the  correfponding  expanfions 
of  this  column  do  continually  diminifh  :  General  Roy 
attributes  this  to  the  gradual  detachment  of  elaftic  mat¬ 
ter  from  the  mercury  by  heat,  which  preffes  on  the  top 
of  the  column,  and  therefore  fhortens  it.  He  applied 
a  boiling  heat  to  the  vacuum  a- top,  without  producing 
any  farther  depreflion  \  a  proof  that  the  barometer  had 
been  carefully  filled.  It  had  indeed  been  boiled  through 
its  whole  length.  He  had  attempted  to  mcafure  the 
mercurial  expanfion  in  the  ufual  way,  by  filling  30 
inches  of  the  tube  with  boiled  mercury,  and  expofing  it 
to  the  heat  with  the  open  end  uppermoff.  But  here  it 
is  evident  that  the  expanfion  of  the  tube,  and  its  folid 
contents,  muff  be  taken  into  the  account.  The  expan¬ 
fion  of  the  tube  was  found  fo  exceedingly  irregular, 
and  fo  incapable  of  being  determined  with  precifion 
for  the  tubes  v7hich  wrere  to  be  employed,  that  he  was 
obliged  to  have  recourfe  to  the  method  with  the  real 
barometer.  In  this  no  regard  wras  neceffary  to  any 
eircumflance  but  the  perpendicular  height.  There  was, 
befides,  a  propriety  in  examining  the  mercury  in  the 
very  condition  in  which  it  was  ufed  for  meafuring  the 
prefTure  of  the  atmofphere  }  becaufe  whatever  compli¬ 
cation  there  was  in  the  refults,  it  was  the  fame  in  the 
barometer  in  aCtual  ufe. 

The  mofl  obvious  manner  of  applying  thefe  experi¬ 
ments  on  the  expanfion  of  mercury  to  our  purpofe,  is  to 
reduce  the  obferved  height  of  the  mercury  to  what  it 
would  have  been  if  it  were  of  the  temperature  32. 
Thus,  fuppofe  that  the  obferved  mercurial  height  is 


29.2,  and  that  the  temperature  of  the  mercury  is  720,  Taking 
make  30.1302  :  30=329.2  :  29.0738.  This  will  be  heights, 
the  true  meafure  of  the  denfity  of  the  air  of  the  flan-  v 
dard  temperature.  In  order  that  we  may  obtain  the 
exaCt  temperature  of  the  mercury,  it  is  proper  that 
the  obfervation  be  made  by  means  of  a  thermometer  at¬ 
tached  to  the  barometer-frame,  fo  as  to  warm  and  cool 
along  with  it. 

Or,  this  may  be  done  without  the  help  of  a  table,  *51 
and  with  fufficient  accuracy,  from  the  eircumflance 
that  the  expanfion  of  an  inch  of  mercury  for  one  degree 
diminiflies  very  nearly  -^T^-th  part  in  each  fucceeding  de¬ 
gree.  If  therefore  we  take  from  the  expanfion  at  3  2° 
its  thoufandth  part  for  each  degree  of  any  range  above 
it,  we  obtain  a  mean  rate  of  expanfion  for  that  range.. 

If  the  obferved  temperature  of  the  mercury  is  below 
3  2°,  wre  mull  add  this  correction  to  obtain  the  mean  ex¬ 
panfion.  This  rule  will  be  made  more  exaCt  if  -we  fup¬ 
pofe  the  expanfion  at  3 2°  to  be  =0.0001127.  Then, 
multiply  the  obferved  mercurial  height  by  this  expan¬ 
fion,  and  we  obtain  the  correction,  to  be  fubtraCted  or 
added  according  as  the  temperature  of  the  mercury  was. 
above  or  below  3  2°.  Thus  to  abide  by  the  former  ex¬ 
ample  of  720.  This, exceeds  3 2°  by  40  :  therefore  take 
40  from  0.000 1 127,  and  we  have  0.0001087  for  the 
medium  expanfion  for  that  range.  Multiply  this  by  40, 
and  we  have  the  whole  expanfion  of  one  inch  of  mercu¬ 
ry,  =30.004348.  Multiply  the  inches  of  mercurial  height, 
viz.  29.2  by  this  expanfion,  and  we  have  for  the  correc¬ 
tion  0.12696  y  which  being  fubtraCted  from  the  obferv¬ 
ed  height  leaves  29.07304,  differing  from  the  accurate 
quantity  lefs  than  the  thoufandth  part  of  an  inch.  This 
rule  is  very  eafily  kept  in  the  memory,  and  fuperfedes*' 
the  ufe  of  a  table. 

This  correction  may  be  made  with  all  neceffary  ex-  252 
aCtnefs  by  a  rule  flill  more  fimple  y  namely,  by  multi¬ 
plying  the  obferved  height  of  the  mercury  by  the  dif¬ 
ference  of  its  temperature  from  3  2°,  and  cutting  off 
four  cyphers  before  the  decimals  oi  the  mercurial  height. 

This  will  feldom  err  of  an  inch.  We  even  believe 
that  it  is  the  moft  exaCt  method  within  the  range  of 
temperatures  that  can  be  expected  to  occur  in  meafuring^ 
heights :  for  it  appears,  by  comparing  many  experiments 
and  obfervations,  that  General  Roy’s  meafure  of  the 
mercurial  expanfion  is  too  great,  and  that  the  expanfion 
of  an  inch  of  mercury  between  20°  and  70°  of  Fahren¬ 
heit’s  thermometer  does  not  exceed  0.000102  per  de¬ 
gree.  Having  thus  corrected  the  obferved  mercurial 
heights  by  reducing  them  to  what  they  would  have  been 
if  the  mercury  had  been  of  the  flandard  temperature, 
the  logarithms  of  the  correCted  heights  are  taken,  and 
their  difference,  multiplied  by  10000,  will  give  the  dif¬ 
ference  of  elevations  in  Englifh  fathoms. 

There  is  another  way  of  applying  this  correction,  ful-  253 
ly  more  expeditious  and  equally  accurate.  The  differ¬ 
ence  of  the  logarithms  of  the  mercurial  heights  is  the 
meafure  of  the  ratio  of  thofe  heights.  In  like  manner 
the  difference  of  the  logarithms  of  the  obferved  and  cor¬ 
rected  heights  at  any  Ration  is  the  meafure  of  the  ratio 
of  thofe  heights.  Therefore  this  laft  difference  of  the 
logarithms  is  the  meafure  of  the  correction  of  this  ratio. 

Now  the  obferved  height  is  to  the  corrected  height 
nearly  as  1  to  1. 000 102.  The  logarithm  of  this  ratio, 
or  the  difference  of  the  logarithms  of  1  and  1.000102, 
is  0.0000444.  This  is  the  correction  for  each  degree 

that 
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Barometer  that  the  temperature  of  the  mercury  differs  from  32. 

' — "'v"  Therefore  multiply  0.0000444  by  the  difference  of  the 

mercurial  temperatures  from  32,  and  the  products  will 
be  the  corrections  of  the  refpeClive  logarithms. 

254  But  there  is  flill  an  eafier  way  of  applying  the  Ich 
garithmic  correction.  If  both  the  mercurial  tempera¬ 
tures  are  the  fame,  the  differences  of  their  logarithms 
will  be  the  fame,  although  each  may  be  a  good  deal 
above  or  belew  the  ftandard  temperature,  if  the  expan¬ 
fion  be  very  nearly  equable.  The  correction  will  be 
neceffary  only  when  the  temperatures  at  the  two  fta- 
tio.ns  are  different,  and  will  be  proportional  to  this  dif¬ 
ference.  Therefore,  if  the  difference  of  the  mercurial 
temperatures  be  multiplied  by  0.0000444,  the  produCt 
will  be  the  correction  to  be  made  on  the  difference  of 
the  logarithms  of  the  mercurial  heights. 

But  farther,  fince  the  differences  of  the  logarithms 
of  the  mercurial  heights  are  alfo  the  differences  of  ele¬ 
vation  in  Englifh  fathoms,  it  follows  that  the  correc¬ 
tion  is  alfo  a  difference  of  elevation  in  Engliffi  fathoms, 
or  that  the  correction  for  one  degree  of  difference  of 
mercurial  temperature  is  ^0-40-  of  a  fathom,  or  32  inches, 
or  2  feet  8  inches. 

This  correction  of  2.8  for  every  degree  of  difference 
of  temperature  muff  be  fubtraCted  from  the  elevation 
found  by  the  general  rate,  when  the  mercury  at  the  up¬ 
per  ftation  is  colder  than  that  at  the  lower.  For  when 
this  is  the  cafe,  the  mercurial  column  at  the  upper  fta¬ 
tion  will  appear  too  fhort,  the  preffure  of  the  atmofphere 
too  fmall,  and  therefore  the  elevation  in  the  atmofphere 
will  appear  greater  than  it  really  is. 

255  Therefore  the  rule  for  this  correClion  will  be  to  mul¬ 
tiply  0.0000444  by  the  degrees  ®f  difference  between 
the  mercurial  temperatures  at  the  two  ftations,  and  to 
add  or  fubtraCl  the  produCl  from  the  elevation  found  by 
the  general  rule,  according  as  the  mercury  at  the  upper 
ftation  is  hotter  or  colder  than  at  the  lower. 

256  If  the  experiments  of  General  Roy  on  the  expanfion 
of  the  mercury  in  a  real  barometer  be  thought  moll  de- 
ferving  of  attention,  and  the  expanfion  be  confidered  as 
variable,  the  logarithmic  difference  correfponding  to  this 
expanfion  for  the  mean  temperature  of  the  two  barome¬ 
ters  may  be  taken.  Thefe  logarithmic  differences  are 
contained  in  the  following  table,  which  is  carried  as  far 
as  1120,  beyond  which  it  is  not  probable  that  any  ob- 
fervations  will  be  made.  The  number  for  each  tempera¬ 
ture  is  the  difference  between  the  logarithms  of  30  inches 
of  the  temperature  32,  and  of  30  inches  expanded  by 
that  temperature. 

Table  B. 


Temp. 

Log.  diff. 

Dec.  of 

Fath. 

Ft.  Ln. 

112° 

;  102 
!  92 
!  82 

1  12 
■  62 

i  52 
i  42 

32 

22 

1  12 

\ _ ? 

O.OOOO427 

©.OOOO436 

O.OOOO444. 

O.OOOO453 

O.OOOO460 

O.OOOO468 

0:0000475 

O.OOOO482 

O.OOOO489 

O.OOOO497 

O.OOOO504 

.427 
•43  6 
•444 

^460 

.468 

•475 

.482 

.489 

•497 

•5°4 

2- 7 

2.7 

2:8 

2.9 

2.9 

2.10 

2.10 

2.1 1 

2.1 1 

3- o 

3-o 

A  T  I  C  S.  7c9 

It  is  alfo  neceffary  to  attend  to  ‘the  temperature  of  Taking 
the  air  ;  and  the  change  that  is  produced  by  heat  in  its  ,  lieigllti;-  t 
denfity  is  of  much  greater  confequence  than  that  of  the  " 
mercury.  The  relative  gravity  of  the  two,  on  which  'phe  tem- 
the  fubtangent  of  the  logarithmic  curve  depends,  andperature  of 
confequently  the  unit  of  our  fcale  of  elevations,  is  much1^  air  muft 
more  affected  by  the  heat  of  the  air  than  by  the  heat  of 
the  mercury. 

This  adjuftment  is  of  incomparably  greater  difficulty- 
than  the  former,  and  we  can  hardly  hope  to  make  it 
perfect.  We  (hall  narrate  the  chief  experiments  which 
have  been  made  on  the  expanfion  of  air,  and  deduce 
from  them  fuch  rules  as  appear  to  be  neceffary  confe- 
quences  of  them,  and  then  notice  the  circumftances 
which  leave  the  matter  ftill  imperfedff.  2l.g 

General  Roy  compared  a  mercurial  and  an  air  ther-  Compari- 
mometer,  each  of  which  was  graduated  arithmetically,  fon  of  a 
that  is,  the  units  of  the  feales  were  equal  bulks  of  mer-  mercurial 
cury.,  and  equal  bulks  (perhaps  different  from  the  for-  thennome. 
mer)  of  air.  He  found  their,  progrefs  as  in  the  follow- ter. 
ing  table. 

Table  C. 


It  has  been  eftabliflied  by  many  experiments  that 
equal  increments  of  heat  produce  equal  increments  in  359 
the  bulk  of  mercury.  The  differences  of  temperature 
are  therefore  expreffed  by  the  fecond  column,  and  may 
be  confidered  as  equal  •,  and  the  numbers  of  the  thii  d 
column  mull  be  allowed  to  exprefs  the  fame  tempera¬ 
tures  with  thofe  of  the  firft.  They  direBly  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column 
exprefs  the  differences  of  thefe  bulks.  Thefe  are  evi¬ 
dently  unequal,  and  (how  that  common  air  expands  moft 
of  all  when  of  the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  atiualT  r  ■■ 
increafe  of  bulk  by  fome  known  increafe  of  heat.  For  min‘: 
this  purpofe  he  took  a  tube,  having  a  narrow  bore,  and  ,.^(e 
a  ball  at  one  end.  He  meafured  with  great  care  the  bulk  from 
capacity  of  both  the  ball  and  the  tube,  and  divided  the  a  known 
tube  into  equal  fpaces  which  bore  a  determined  pro- mcreare  °f 
portion  to  the  capacity  of  the  ball.  This  apparatus heat* 
was  fet  in  a  long  cylinder  filled  with  frigorific  mixtures 
or  with  water,  which  could  be  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a  nice 
thermometer.  The  expanfion  of  the  air  was  meafured 
by  means  of  a  column  of  mercury  which  rofe  or  funk  in 
the  tube.  The  tube  being  of  a  fmall  bore,  the  mercu¬ 
ry  did  not  drop  out  of  it ;  and  the  bore  being  chofen 
as  equable  as  poflible,  this  column  remained  of  an  uni¬ 
form  length,  whatever  part  of  the  tube  it  chanced  to 
occupy.  By  this  contrivance  he  was  able  to  examine 

the 
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•  the  expansibility  of  air  of  various  denfities.  When  the 
column  of  mercury  contained  only  a  Single  drop  or  two, 
the  air  was  nearly  of  the  denfity  of  the  external  air.  If 
he  wished  to  examine  the  expanfion  of  air  twice  or  thrice 
as  denfe,  he  ufed  a  column  of  30  or  60  inches  long  j 
and  to  examine  the  expanfion  of  air  that  is  rarer  than 
the  external  air,  he  placed  the  tube  with  the  ball  upper¬ 
most,  the  open  end  coming  through  a  hole  in  the  bot¬ 
tom  of  the  veffel  containing  the  mixtures  or  water.  By 
this  pofition  the  column  of  mercury  was  hanging  in  the 
tube,  fupported  by  the  preffure  of  the  atmofphere  ;  and 
the  elasticity  of  the  included  air  was  meafured  by  the 
difference  between  the  fufpended  column  and  the  com¬ 
mon  barometer. 

The  following  table  contains  the  expanfion  of  1000 
parts  of  air,  nearly  of  the  common  denfity,  by  heating  it 
from  o  to  21 2.  The  firft  column  contains  the  height 
of  the  barometer  j  the  fecond  contains  this  height  aug¬ 
mented  by  the  fmall  column  of  mercury  in  the  tube  of 
the  manometer,  and  therefore  expreffes  the  denfity  of 
the  air  examined  $  the  third  contains  the  total  expan¬ 
fion  of  1 000  parts  ;  and  the  fourth  contains  the  expan¬ 
fion  for  I  °,  fuppofing  it  uniform  throughout. 

Table  D. 


1  Barom. 

Denfity 
of  Air 
examined. 

Expanfion 
of  rooo  pts 
by  2i2e. 

Expanfion 
by  1°. 

29-95 

30.07 

29.48 

29.90 

29.96 

29.90 

29-95 

30.07 

29.48 

3^52 

3°-77 

29.90 

30-73 

30.92 

30.55 

30.60 

30.60 

30.00 

483.89 

482.10 

480.74 

485.86 

489.45 

476.04 

487-55 

482.80 

489.47 

2.2825 
2.2741 
2.2676 
2.29 1 8 
2.3087 

2-2455 

2.2998 

2.2774 

2.3087 

Mean 

30.62 

484.21 

2.2840 

Hence  it  appears,  that  the  mean  expanfion  of  1 OOO 
parts  of  air  of  the  denfity  30.62  by  one  degree  of  Fah¬ 
renheit’s  thermometer  is  2.284,  or  that  1000  becomes 
1002.284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate 
that  was  obferved  in  the  comparifon  of  the  mercurial  and 
air  thermometer,  we  Shall  find  that  the  expanfion  of  a 
thoufand  parts  of  air  for  one  degree  of  heat  at  the  differ¬ 
ent  intermediate  temperatures  will  be  as  in  the  follow-- 
ing  table. 

Table  E. 


Temp. 

Total 

Expanfion. 

Expanfion 
for  i®.  | 

Temp. 

Total 

Expanfion. 

Expanfion 
for  1®. 

212 
192 
172 
*  52 
132 

1 12 
92 
82 
72 

484.210 
444.OI  I 
402.452 

359-503 

3*5-193 

269.513 

222.006 

197-795 

172.671 

2.OO99 
2.0080 
2-M75 
2.2155 
£.2840 
2-3754 
2.421 1 
2.5124 

72 

62 

1  52 

42 

32 

22 

12 

O 

172.671 

147.090 

1 21.053 
95-929 
71.718 
48.421 
26.038 

2.5581 
2.6037 
2.5124 
2.421 1 
2.3297 
2-2583 
2.1698 

If  w  e  w'ould  have  a  mean  expanfion  for  any  partial-  Taking 
lar  range,  as  between  12°  and  9  2°,  which  is  the  moil ,  bcigbts- 
likely  to  comprehend  all  the  geodsetical  observations,  "  " 

we  need  only  take  the  difference  of  the  bulks  26.038 
and  222.0o6.=r  195.968,  and  divide  this  by  the  inter¬ 
val  of  temperature  8o°,  and  we  obtain  2.4496,  or  2.45 
for  the  mean  expanfion  for  l°. 

It  w'ould  perhaps  be  better  to  adapt  the  table  to  a  - 
mafs  of  1000  parts  of  air  of  the  Standard  temperature 
3  2°  y  for  in  its  prefent  form  it  Shows  the  expansibility 
of  air  originally  of  the  temperature  o.  This  will  be 
done  with  Sufficient  accuracy  by  faying  (for  21 2°) 
1071.718;  1484.210=1000.  :  13849,  and  fo  of  the 
reft.  Thus  we  Shall  conftruft  the  following  table  of  the 
expanfion  of  10,000  parts  of  air. 


Table  F. 


Temp. 

Bulk,  j  Differ. 

Expanf. 
for  i°. 

212 

I92 

172 

J52 

I32 

112 

92 

82 

72 

62 

52 

42 

32 

22 

12 

O 

13489 

13474 

13087 

12685 

12272 

11846 

II403 

11177 

IO942 

IO704 

10461 

10226 

IOOOO 

9783 

9574 

933» 

375 

387 

392 

413 

426 

443 

226 

235 

238 

243 

235 

226 

217 

209 

243 

18.7 
19-3 

19.6 

70.6 
21.3 
22.1 

22.6 

23- 5 

23.8 

24- 3 
23-5 

22.6 

21.7 

20.9 
20.2 

This  will  give  for  the  mean  expanfion  of  1000  parts 
of  air  between  1 2°  and  92  =  2.29. 

Although  it  cannot  happen  that  in  meafuring  the  2<y4 
differences  of  elevation  near  the  earth’s  Surface,  we  Shall 
have  occafion  to  employ  air  greatly  exceeding  the  com-  penments 
mon  denfity,  we  may  infert  the  experiments  made  by  on  air 
General  Roy  on  fuch  airs.  They  are  expreffed  in  the  above  tb<f 
following  table  $  where  column  firft  contains  the  den-^°™^°n 
fities  meafured  by  the  inches  of  mercury  that  they  will  ' 
Support  when  of  the  temperature  3  2°  ;  column  fecond  is 
the  expanfion  of  1000  parts  of  fuch  air  by  being  heated 
from  o  to  212  $  and  column  third  is  the  mean  expan¬ 
fion  for  i°. 


Table  G. 


Denfity. 

Expanfi  n 
for  ii«. 

Efcpanf. 
for  i°. 

IOI.7 

92.3 

80.5 

54-5 

49-7 

45I-54 

423.23 

412.09 

439.87 

443.24 

2.I30 

1.996 

I.944 

2.075 

2.O91 

75-7 

434 

2.047 

We  have  much  more  frequent  occafion  to  operate  in  And  on  air 
air  that  is  rarer  than  the  ordinary  State  of  the  Superficial below  tbat 

atmofphere. denflt** 
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Barometer,  atmofphere.  General  Ray  accordingly  made  many  ex- 
,J-r~ v  periments  on  foch  airs.  He  found  in  general,  that  their 
expanfibility  by  heat  was  analogous  to  that  of  air  in  its 
ordinary  denfity,  being  greateft  about  the  temperature 
6o°.  He  found,  too,  that  its  expanfibility  by  heat  di- 
xninifhed  with  its  denfity,  but  he  could  not  determine 
the  law  of  gradation.  When  reduced  to  about  one-fifth 
of  the  denfity  of  common  air,  its  expan  lion  was  as  fol¬ 
lows. 

Table  H. 


7} 1 

Taking 

heights* 


Temp. 

Bulk. 

Difference. !  Expanfion 
for  i°. 

212 

192 

172 

I32 

1 1  2 

92 

72 

52 

32 

1 141.504 

1  r34*429 
1-122.1-65 

1 10S.01 5 
1093.864 
!°7  9-636 
1064.699 
1043.788 
1017.845 
1000.000 

7-°7J 

12.264 

I4-?5° 

14.151 

14.228 

J4-937 
20.91 1 

25-943 

1 7-845 

°*354 
0.613 
0.708 
0.708 
0.71 1 
0.747 
J.045 
1.297 
0.892 

Mean 

expanfion 

0.786 

Air  of  or-  Trom  this  very  extenfive  and  judicious  range  of  ex- 
rfinary  den- periments,  it  is  evident  that  the  expanfibility  of  air  by 
fity  ex-  heat  is  greateft  when  the  air  is  about  its  ordinary  den- 
pands  moft,  flty>  and  that  in  fmall  denfities  it  is  greatly  diminifhed. 

It  appears  alfo,  that  the  law  of  compreflion  is  altered  3 
for  in  this  fpecimen  of  the  rare  air  half  of  the  whole  ex¬ 
panfion  happens  about  the  temperature  990,  but  in  air 
of  ordinary  denfity  at  105°.  T  his  being  the  cafe,  we 
fee  that  the  experiments  of  Mr  Amontons,  narrated  in 
the  Memoirs  of  the  Academy  at  Paris  1702,  &c.  are 
not  inconfiftent  with  thofe  more  perfpicuous  experiments 
of  General  Roy,  Amontons  found,  that  whatever  was 
the  denfity  of  the  air,  at  lead:  in  cafes  much  denfer 
than  ordinary  air,  the  change  of  1 8o°  of  temperature 
increafed  its  elafticity  in  the  fame  proportion  :  for  he 
found,  that  the  column  of  mercury  which  it  fupported 
when  of  the  temperature  50,  wras  increafed  one-third  at 
the  temperature  21  2.  Hence  he  haffcily  concluded,  that 
its  expanfibility  was  increafed  in  the  fame  proportion  ; 
but  this  by  no  means  follows,  unlefs  we  are  certain  that 
in  every  temperature  the  elafticity  is  proportional  to  the 
denfity.  This  is  a  point  which  ftill  remains  undecided  3 
and  it  merits  attention,  becaufe  if  true  it  eftablifhes  a 
remarkable  law  concerning  the  aftion  of  heat,  which 
would  feem  to  go  to  prove  that  the  elafticity  of  fluids 
is  the  property  of  the  matter  of  fire,  which  it  fuper- 
mduces  on  every  body  with  which  it  combines  in  the 
form  of  vapour. 

After  this  account  of  the  expanfion  of  air,  we  fee 
that  the  height  through  which  we  muft  rife  in  order  to 
produce  a  given  fall  of  the  mercury  in  the  barometer, 


id-j 

The  height 

which 

produces 


a  given  fall  fi  ,  r  r  T  n  r  •  - 

in  the  ba-  the  thlckne[s  °f  the  ftratum  of  air  equiponderant  with  a 
rometer,  tenth  of  an  inch  of  mercury,  muft  increafe  with  the  ex- 
increafes  -  2. 20 

with  the  pan  lion  or  air  3  and  that  if -  be  the  expanfion  for 

.air’s  expan-  ,  IOOO 

fion.  one  degree,  we  muft  multiply  the  excefs  of  the  tempera- 
ture  of  the  air  above  3 2°  by  0.00229,  and  multiply  the 
product  by  87,  in  order  to  obtain  the  thicknefs  of  the 
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ftratum  where  the  barometer  ftands  at  30  inches  :  or 
whatever  be  the  elevation  indicated  by  the  difference  of 
the  barometrical  heights,  upon  the  fuppofition  that  the 
air  is  of  the  temperature  3  2°,  we  muft  multiply  this  by 
0.00229  for  every  degree  that  the  air  is  waimer  or 
colder  than  32.  The  produft  muft  be  added  to  the 
elevation  in  the  firft  cafe,  and  fubt rafted  in  the  latter. 

Sir  George  Shuckburgh  deduces  0.0024  from  his 
experiments  as  the  mean  expanfion  of  air  in  the  ordinary 
cafes  :  and  this  is  probably  nearer  the  truth  3  becauie 
General  Roy’s  experiments  were  made  on  air  which  was 
freer  from  damp  than  the  ordinary  air  in  the  fields  :  and 
it  appears  from  his  experiments,  that  a  very  minute  quan¬ 
tity  of  damp  increafes  its  expanfibility  by  heat  in  a  pro¬ 
digious  degree. 

The  great  difficulty  is  how  to  apply  this  correction  ;  Difficulties 
or  rather,  how  to  determine  the  temperature  of  the  air  in  this 
in  thofe  extenlive  and  deep  ftrata  in  which  the  elevations  mode  of 
are  meafured.  It  feldom  or  never  happens  that  the  ftra-  meafhrmg 
turn  is  of  the  fame  temperature  throughout.  It  is  cora-^15* 
monly  much  colder  aloft  3  it  is  alfo  of  different  conftitu- 
tions.  Below  it  is  warm,  loaded  with  vapour,  and  very 
expanfible  3  above  it  is  cold,  much  drier,  and  lefs  ex- 
panfible,  both  by  its  drynefs  and  its  rarity.  The  cur¬ 
rents  of  wind  are  often  difpofed  in  ftrata,  which  long 
retain  thei-r  places  3  and  as  they  come  from  different  re¬ 
gions,  are  of  different  temperatures  and  different  confti- 
tutions.  We  cannot  therefore  determine  the  expanfion 
of  the  whole  ftratum  with  precifion,  and  muft  content 
ourfelves  writh  an  approximation  :  and  the  belt  approxi¬ 
mation  that  w^e  can  make  is,  by  fuppofing  the  whole 
ftratum  of  a  mean  temperature  between  thofe  of  its  up¬ 
per  and  lower  extremity,  and  employ  the  expanfion  cor- 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a  gratuitous  fuppofition, 
that  the  whole  intermediate  ftratum  expands  alike,  and 
that  the  expanfion  is  equable  in  the  different  interme¬ 
diate  temperatures  3  but  neither  of  thefe  is  warranted 
by  experiment.  Rare  air  expands  lefs  than  what  is 
denfer  3  and  therefore  the  general  expanfion  of  the  whole 
ftratum  renders  its  denfity  more  uniform.  Dr  Horfley 
has  pointed  out  fome  curious  confequences  of  this  in 
Phil.  Tranf.  vol.  Ixiv.  There  is  a  particular  eleva¬ 
tion  at  which  the  general  expanfion,  inftead  of  diminifh- 
ing  the  denfity  of  the  air,  increafes  it  by  the  fuperior 
expanfion  of  what  is  below  5  and  we  know  that  the  ex¬ 
panfion  is  not  equable  in  the  intermediate  temperatures : 
but  we  cannot  find  out  a  rule  which  will  give,  us  a  more 
accurate  correction  than  by  taking  the  expanfion  for  the 
mean  temperature. 

When  we  have  done  this,  wTe  have  carried  the  method 
of  meafuring  heights  by  the  barometer  as  far  as  it  can 
go  3  and  this  fource  of  remaining  error  makes  it  needlefs'  ' 
to  attend  to  fome  other  very  minute  equations  which 
theory  points  out.  Such  is  the  diminution  of  the  weight 
of  the  mercury  by  the  change  of  diftance  from  the  centre 
of  the  earth.  This  accompanies  the  diminution  of  the 
W’eight  of  the  air,  but  neither  fo  as  to  compenfate  it,  nor 
to  go  along  with  it  pari  pajfu. 

After  all,  there  are  found  cafes  where  there  is  a  re¬ 
gular  deviation  from  thofe  rules,  of  which  w*e  cannot 
give  any  very  fatisfaftory  account.  Thus  it  is  found, 
that  in  the  province  of  Quito  in  Peru,  which  is  at  a 
great  elevation  above  the  furface  of  the  ocean,  the 
heights  obtained  by  thefe  rules  fall  conftderably  fhort  of 
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Barometer,  tlie  real  heights  \  and  at  Spitfhergen  they  confiderably 
exceej  them.  It  appears  that  the  air  in  the  circumpo¬ 
lar  regions  is  denfer  than  the  air  of  the  temperate  cli¬ 
mates  when  of  the  fame  heat  and  under  the  fame  pref- 
fure  ;  and  the  contrary  feems  to  be  the  cafe  with  the  air 
in  the  torrid  zone.  It  would  feem  that  the  fpecific  gra¬ 
vity  of  air  to  mercury  is  at  Spitfhergen  about  1  to  10224, 
and  in  Peru  about  I  to  13100.  This  difference  is  with 
great  probability  aferibed  to  the  greater  drynefs  of  the 
circumpolar  air. 

This  fource  of  error  will  always  remain  5  and  it  is 
combined  with  another,  which  fhould  be  attended  to 
by  all  who  praffife  this  method  of  meafuring  heights, 
namely,  a  difference  in  the  fpecific  gravity  of  the  quick- 
fdver.  It  is  thought  fufficiently  pure  for  a  barometer 
when  it  is  cleared  of  all  calcinable  matter,  fo  as  not  to 
drag  or  fully  the  tube.  In  this  flate  it  may  contain  a 
coniiderable  portion  of  other  metals,  particularly  of  fil- 
ver,  bifmuth,  and  tin,  which  will  diminifh  its  fpecific 
gravity.  It  has  been  obtained  by  revivification  from 
cinnabar  of  the  fpecific  gravity  14.229,  and  it  is  thought 
very  fine  if  13.65.  Sir  George  Shuckburgh  found  the 
quickfilver  which  agreed  precifely  wfith  the  atmofpheri- 
cal  obfervations  on  which  the  rules  are  founded,  to  have 
the  fpecific  gravity  13.61.  It  is  feldom  obtained  fo 
heavy.  It  is  evident  that  thefe  variations  will  change 
the  whole  refults  ;  and  that  it  is  abfolutely  neceffary,  in 
order  to  obtain  precifion,  that  we  know  the  denfity  of 
the  mercury  employed.  The  fubtangent  of  the  atmo- 
fpherical  logarithmic,  or  the  height  of  the  homogeneous 
atmofphere,  wall  increafe  in  the  fame  proportion  with 
the  denfity  of  the  mercury  }  and  the  elevation  correfpond- 
ing  to  one-tenth  of  an  inch  of  barometric  height  will 
change  in  the  fame  proportion. 

We  muff  be  contented  with  the  remaining  imperfec¬ 
tions  :  and  we  can  readily  fee,  that,  for  any  purpofe 
that  can  be  anfwered  by  fuch  meafurements  of  great 
heights,  the  method  is  fufficiently  exaft ;  but  it  is  quite 
inadequate  to  the  purpofe  of  taking  accurate  levels,  for 
directing  the  conftruffion  of  canals,  aqueduffs,  and 
other  works  of  this  kind,  wThere  extreme  precifion  is  ab¬ 
folutely  neceffary. 

We  fhall  now7  deduce  from  all  that  has  been  faid  on 
this  fubjeff  fets  of  eafy  rules  for  the  practice  of  this 
mode  of  meafurement,  illuftrating  them  by  an  example. 

1.  M.  DE  Lutfs  Method . 

Mode  of  I.  Subtraff  the  logarithm  of  the  barometrical  height 
meafuring  zt  the  upper  flation  from  the  logarithm  of  that  at  the 
heights  by  ^ower>  an(j  count  the  index  and  four  firff  decimal  figures 
xneter^ac-  of  tlle  remainder  as  fathoms,  the  reft  as  a  decimal  frac- 
cording  to  tion.  Call  this  the  elevation. 

De  Luc,  II.  Note  the  different  temperatures  of  the  mercury 
at  the  two  ftations,  and  the  mean  temperature.  Mul¬ 
tiply  the  logarithmic  expanfion  correfponding  to  this 
mean  temperature  (in  Table  B,  p.  709.)  by  the  differ¬ 
ence  of  the  two  temperatures,  and  fiibtraff  the  produff 
from  the  elevation  if  the  barometer  has  been  coldeft  at 
the  upper  ftation,  otherwife  add  it.  Call  the  difference 
or  the  fum  the  approximated  elevation . 

III.  Note  the  difference  of  the  temperatures  of  the 
air  at  the  two  ftations  by  a  detached  thermometer,  and 
alfo  the  mean  temperature  and  its  difference  from  3  2°. 
Multiply  this  difference  by  the  expanfion  of  air  for  the 
mean  temperature,  and  multiply  the  approximate  eleva¬ 


tion  by  I  ~+~  this  produff,  according  as  the  air  is  above  Meafuring 
or  below  3  2°.  The  product  is  the  correct  elevation  in  t  ] 

fathoms  and  decimals. 

Example . 

Suppofe  that  the  mercury  in  the  barometer  at  the 
lowrer  ftation  wTas  at  29.4  inches,  that  its  temperature 
was  50°,  and  the  temperature  of  the  air  wras  45 }  and 
let  the  height  of  the  mercury  'at  the  upper  ftation  be 
25.19  inches,  its  temperature  46,  and  the  temperature  of 
the  air  39.  Thus  we  have 


9  al  Hts.  Temp.  $  .  Mean.  Temp.  Air.  Mean. 


294  5?4 

25.19  46^ 

48 

45  42 

3° 

I.  Log.  of  29.4 

Log.  of  25.19 

- 

1.4683473 
I.401228  2 

Elevation  in  fathoms 

- 

671.191 

II.  Expanf.  for  48°  .473 

Multiply  -  4 

I.892 

Approximated  elevation 

669.299 

III.  Expanf.  of  air  at  42 

0.00238 

x  42— 32, =  10° 

10 

Multiply 

By_ 

0.0238 

669.299O 

I.O238 

Produff  ~  the  correff  elevation 

685.228 

2.  Sir  George  ShvcKBURGIRs  Method.  27! 

I.  Reduce  the  barometric  heights  to  wdiat  they  would  ^ordin“  t0 

be  if  they  were  of  the  temperature  3  2°.  Shusk- 

II.  The  difference  of  the  logarithms  of  the  reduced  burgh, 
barometrical  heights  will  give  the  approximate  eleva¬ 
tion. 

III.  Correft  the  approximated  elevation  as  before. 

Same  Example . 

I.  Mean  expanf.  for  i°  from  Tab.  A,  is  0.0001 1 1. 


1 8°  X  0.0001 1 1  X  29.4^ 
Subtraff  this  from 

0.059 

29.4 

Reduced  barometric  height 
Expanf.  from  Tab.  A 
14°Xo.cooiii  X  25.19 
Subtraff  from 

29.341 

is  0.000 1 1 1. 

0.039 

25.190 

Reduced  barometric  height 

25.151 

II.  Log.  29.341 

Log.  25.151 

M674749 

■‘•4005553 

Approximated  elevation 

669.I96 

III.  This  multiplied  by  1.0238 

gives  685.125 

Remark.  1.  If  o.ocoiot  be  fuppofed  the  mean  ex-  ^7* 
panfion  of  mercury  for  i°,  as  Sir  George  Shuckburgh 
determines  it,  the  reduffion  of  the  barometric  heights  thod.  . 
will  be  had  fufficiently  exaff  by  multiplying  the  obfer- 
ved  heights  of  the  mercury  by  the  difference  of  its  tem¬ 
peratures 
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.Barometer,  peratures  from  32,  and  cutting  off  four  more  decimal 

*  places :  thus  29.4  Ati-  gives  the  reduced  height 
t  y  IOOOO 

29.347,  and  25-r9X^^-  g‘ves  25-I55.and  thedlf‘ 

ference  of  their  logarithms  gives  669.4  fathoms  for  the 
approximated  elevation,  which  differs  from  the  one  given 
above  by  no  more  than  15  inches. 
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Remark  2.  If  0.0024  be  taken  for  the  expanfion  of 
air  for  one  degree,  the  correction  for  this  expanfion  will 
be  had  by  multiplying  the  approximated  elevation  by 
1 2,  and  this  product  by  the  fum  of  the  differences  of 
the’  temperatures  from  3  2°,  counting  the  difference  as 
negative  when  the  temperature  is  below  32,  and  cutting 

off  four  places ;  thus  669. 1 96  X  1 2  X  1 3  +°7  X 

16.061,  which  added  to  6617,196  gives  685.257,  differ¬ 
ing  from  the  former  only  9  inches.  _ 

From  the  fame  premifes  we  may  derive  a  rule,  which 
is  abundantly  exaft  for  all  geodretical  purpofes,  and 
which  requires  no  tables  of  any  kind,  and  is  eafily  re¬ 
membered.  . 

1.  The  height  through  which  we  muff  rile  m  order  to 
produce  any  fall  of  the  mercury  in  the  barometer,  is  in- 
verfely  proportional  to  the  denlity  of  the  air,  that  is,  to 
the  height  of  the  mercury  in  the  barometer. 

2.  When  the  barometer  Hands  at  30  inches,  and  the 
air  and  quickfilver  are  of  the  temperature  32,  we  mull 
rife  through  87  feet,  in  order  to  produce  a  depreflion  of 
T*5-  of  an  inch. 

3.  But  if  the  air  be  of  a  different  temperature,  this 
87  feet  muff  be  increafed  or  diminifhed  by  0.21  of  a 
foot  for  every  degree  of  difference  of  the  temperature 
from  3  2°. 

4.  Every  degree  of  difference  of  the  temperatures  ot 
the  mercury  at  the  two  (lations  makes  a  change  of  2.833 
feet,  or  2  feet  10  inches  in  the  elevation. 

Hence  the  following  rule. 

1.  Take  the  difference  of  the  barometric  heights  m 
tenths  of  an  inch.  Call  this  d. 

2.  Multiply  the  difference  a  between  32,  and  the 
mean  temperature  of  the  air  by  21,  and  take  the  fum  or 
difference  of  this  produ£l  and  87  feet.  This  is  the 
height  through  which  we  muff  rife  to  caufe  the  ba¬ 
rometer  to  fall  from  30  inches  to  29.9.  Call  this 
height  h* 

Let  m  be  the  mean  between  the  two  barometric 
heights.  Then  3°  is  the  approximated  elevation  ve- 


-ry  nearly. 

Multiply  the  difference  2  of  the  mercurial  tempera¬ 
tures  by  2.83  feet,  and  add  this  produft  to  the  approxi¬ 
mated  elevation  if  the  upper  barometer  has  beep  the 
warmeft,  otherwife  fubtra£l  it.  Ihe  refult,  that  is,  the 
fum  or  difference,  will  be  the  corrected  elevation. 

Same  Example . 


d-  294—251.9=42.1 
^=87  + 10  X  0.21, =89. 1 


29.4-f23.19__ 


27.29 


;3^,p.:=4iJ3  24feet. 
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Approx,  elevation 
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Corr.  for  temp,  of  mercury,  =4  X  2.83  X132 

Corre&ed  elevation  in  feet  -  4T II-92 

Ditto  in  fathoms  -  -  -  685.32 

Differing  from  the  former  only  1 5  inches. 
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This  rule  may  be  expreffed  by  the  following  fimple  276 
and  eafily  remembered  formula,  where  a  is  the  diffe¬ 
rence  between  3  2°  and  the  mean  temperature  of  the  air, 
d  is  the  difference  of  barometric  heights  in  tenths  of  an 
inch,  m  is  the  mean  barometric  height,  £  the  difference 
between  the  mercurial  temperatures,  and  E  is  the  cor- 

reft  elevation.  E=&*Z?=2:llfK 2.83. 
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We  (hall  now  conclude  this  fubje£t  by  an  account  of  Heights  of 
fome  of  the  mofl  remarkable  mountains,  &c.  on  thethem°ft 
earth,  above  the  fur  face  of  the  ocean,  in  feet.  mountains! 


Mount  Puy  de  Domme  in  Auvergne,  the  firfl 
mountain  meafured  by  the  barometer 
Mount  Blanc 
Monte  Rofa 
Aiguille  d’Argenture 
Monaflery  of  St  Bernard 
Mount  Cenis 
Pic  de  los  Reyes 
Pic  du  Medi 
Pic  d’Offano 
Canegou 
Lake  of  Geneva 
Mount  TEtna 
Mount  Vefuvius 
Mount  Hekla  in  Iceland 
Snowdown 
Ben  More 
Ben  Lawers 
Ben  Gloe 
Schehallion 
Ben  Lomond 
Tinto 

Table  Hill,  Cape  of  Good  Hope 
Gondar  city  in  Abyflinia 
Source  of  the  Nile 
Pic  of  Teneriffe 
Chimborazo 
Cayambourow 
Antifan  a 

Pinchinha  ((fee  Peru,  n°  56.) 

City  of  Quito  (fee  ditto) 

Cafpian  fea  below  the  ocean 


1 

V  Pyrenees 


5088 
X5662 
15084 
1  3402 

7944 

9212 

7620 

9300 

11700 

8544 


1232 

10954 


3555 

3723 

3858 

3472 

3461 

3i8o 

2342 

3454 

844O 

8082 

14026 


*9595 

J939r 

19290 

15670 


9977 

306 


This  laft  is  fo  fingular,  that  it  is  neceffary  to  give  the 
authority  on  which  this  determination  is  founded.  It 
is  deduced  from  nine  years  obfervations  with  the  baro¬ 
meter  at  Aflrachan  by  Mr  Lecre,  compared  with  a  fe- 
ries  of  obfervations  made  with  the  fame  barometer  at 
St  Peterfburgh.  . 

This  employment  of  the  barometer  has  caufed  it  to  improved 
become  a  very  interefting  inftrument  to  the  philofopher  >arometers, 
and  to  the  traveller  j  and  many  attempts  have  been  W1*h  a  dc“ 
made  of  late  to  improve  it,  and  render  it  more  Portabfe.1^1^0^0 
The  improvements  have  either  been  dire&ed  to  the  en¬ 
largement  of  its  range,  or  to  the  more  accurate  meafurc- 
ment  of  its  prefent  fcale.  Of  the  firfl  kind  are  Hooke’s 
wheel  barometer,  the  diagonal  barometer,  and  the  hori¬ 
zontal  barometer,  defcribed  in  a  former  part  of  this 
4  X  work. 
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T*vorfc,  See  BaromETER.  In  that  place  are  alfo  defcri- 
bed  two  very  ingenious  contrivances  of  Mr  Ro  wirings, 
which  are  evidently  net  portable.  Of  all  the  barometers 
with  an  enlarged  fcale  the  belt  is  that  invented  by  Dr 
Ilooke  in  1 668,  and  defcribed  in  the  Phil.  Tranf.  N°  1 85. 
The  invention  was  alfo  claimed  by  Huyghens  and  by 
De  la  Hire  :  but  Hooke's  was  publifhed  long  before. 

It  confids  of  a  compound  tube  ABCDEFG  (fig.  73.), 
of  which  the  parts  AB  and  DE  are  equally  wide,  and 
EFG  as  much  narrower  as  we  would  amplify  the  fcale. 
The  parts  AB  and  EG  muft  alfo  be  as  perfectly  cy¬ 
lindrical  as  pofiible.  The  part  HBCDI  is  filled  with 
mercury,  having  a  vacuum  above  in  AB.  IF  is  filled 
with  a  light  fluid,  and  FG  with  another  light  fluid  which 
will  not  mix  with  that  in  IF.  The  ciftern  G  is  of  the 
dime  diameter  as  AB.  It  is  eafy  to  fee  that  the  range 
of  the  feparating  furface  at  F  mull  be  as  much  greater 
than  that  of  the  furface  I  as  the  area  of  I  is  greater 
than  that  of  F.  And  this  ratio  is  in  our  choice.  This 
barometer  is  free  from  all  the  bad  qualities  of  thofe  for¬ 
merly  defcribed,  being  moil  delicately  moveable  ;  and 
is  by  far  the  fitted  for  a  chamber,  for  amufement,  by  ob- 
fervations  on  the  changes  of  the  atmofpheric  preflure. 
The  flighted  breeze  caufes  it  to  rife  and  fall,  and  it  is 
continually  in  motion. 

But  this,  and  all  other  contrivances  of  the  kind,  are 
inferior  to  the  common  barometer  for  meafurement  of 
heights,  on  account  of  their  bulk  and  cumberfome- 
uefs :  nay,  they  are  inferior  for  all  philofophical  pur- 
pofes  in  point  of  accuracy  *  and  this  for  a  reafon  that 
admits  of  no  reply.  Their  fcale  mud  be  determined  in 
all  its  parts  by  the  common  barometer ;  and,  therefore, 
notwithdanding  their  great  range,  they  are  fufceptible 
of  no  greater  accuracy  than  that  with  which  the  fcale 
of  a  common  barometer  can  be  obferved  and  meafured. 
This  will  be  evident  to  any  perfon  who  wall  take  the 
trouble  to  cbnfider  how  the  points  of  their  fcale  mud 
be  afeertained.  The  mod  accurate  method  for  gradu¬ 
ating  fuch  a  barometer  as  we  have  now’  defcribed  Avould 
be  to  make  a  mixture  of  vitriolic  acid  and  whaler,  which 
fhould  have  -*o  of  the  denfity  of  mercury.  Then,  let 
a  long  tube  dand  vertical  in  this  duid,  and  conned  its 
upper  end  with  the  open  end  of  the  barometer  by  a 
qdpe  which  has  a  branch  to  which  Ave  can  apply  the 
mouth.  Then  if  we  fuck  through  this  pipe,  the  fluid 
will  rife  both  in  the  barometer  and  in  the  other  tube  ; 
and  10  inches  rife  in  this  tube  will  correfpond  to  one 
inch  defeent  in  the  common  barometer.  In  this  manner 
may  every  point  of  the  fcale  be  adjuded  in  due  propor¬ 
tion  to  the  red.  But  it  dill  remains  to  determine  what 
particular  point  of  the  fcale  correfponds  to  fome  deter¬ 
mined  inch  of  the  common  barometer.  This  can  only 
be  done  by  an  a&ual  comparifon-;  and  this  being  done, 
the  whole  becomes  equally  accurate.  Except  therefore 
for  the  mere  purpofe  of  chamber  amufement,  in  which 
cafe  the  barometer  lad  defcribed  has  a  decided  prefer¬ 
ence,  the  common  barometer  is  to  be  preferred;  and 
our  attention  fhould  be  entirely  dire&ed  to  its  improve¬ 
ment  and  portability. 

For  this  purpofe  it  fhould  be  furnifhed  with  two  mi- 
crofcopes  or  magnifying  glades,  one  of  them  dationed 
at  the  beginning  of  the  fcale  ;  which  diould  either  be 
moveable,  fo  that  it  may  always  be  brought  to  the  fur¬ 
face  of  the  mercury  in  the  cidern,  or  the  ciftern  fhould 
be  fo  contrived  that  its  furface  may  always  be  brought 
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to  the  beginning  of  the  fcale.  The  glafs  will  enable  us 
to  fee  the  coincidence  with  accuracy.  The  other  micro- 
fcope  mud  be  moveable,  fo  as  to  be  fet  oppofite  to  the ' 
furface  of  the  mercury  in  the  tube  ;  and  the  fcale  fhould 
be  furnifhed  with  a  vernier  which  divides  an  inch  into 
1000  parts,  and  be  made  of  materials  of  which  we  know 
the  expandon  with  great  precision. 

For  an  account  of  many  ingenious  contrivances  to 
the  make  indruments  accurate,  portable,  and  commodi¬ 
ous,  confult  Magellan,  Differ .  de  diverfes  biflr.  de  Phyf; 
Phil,  Tranf  lxvii.  lxviii.  Journ .  de  Phyf  xix.  108.  346*. 
xvi.  392.  xviii.  391.  xxi.  436.  xxii.  390. ;  Sulzer,  AB. 
Ile/vet.  iii.  259.;  De  Luc,  Pecker ches  fur  les  Modified - 
tions  de  /’  Atmofpliere,  i.  401.  ii.  459,  490.  De  Luc’s 
feems  the  moft  fimple  and  perfect  of  them  all.  Cardinal 
de  Luynes  f Mem.  Par.  1768)  •,  Prinf.  De  Luc,  Re- 
e lurches,  ^  63  •  i  Van  Svvinden’s  P ojltiones  Physicce ; 
Com.  Acad.  Pc  trap,  i.j  Com.  Acad.  Petrop.  Nov.  ii. 
200  viii. 


.  Thus  Ave  have  given  an  elementary  account  of  the 
didinguifhing  properties  of  air  as  a  heavy  and  compref- 
fible  fluid,  and  of  the  general  phenomena  which  are 
immediate  confequences  of  thefe  properties.  This  we 
have  done  in  a  fet  of  propofitions  analogous  to  thofe 
which  form  the  do&rines  of  hydrodatics.  It  remains  to 
confider  it  in  another  point  of  view,  namely,  as  moveable 
and  inert.  The  phenomena  confequent  on  thefe  proper¬ 
ties  are  exhibited  in  the  velocities  which  air  acquires  by 
preffiure,  in  the  refidance  which  bodies  meet  with  to  their 
motion  through  the  air,  and  in  the  impreflion  which  air 
in  motion  gives  to  bodies  expofed  to  its  a&ion. 

We  fliall  fird  confider  the  motions  of  which  air  is 
fufceptible  when  the  equilibrium  of  preflure  (whether 
arifing  from  its  Aveight  or  its eladicity)  is  removed;  and, 
in  the  next  place,  A^e  diall  confider  its  a<dion  on  folid 
bodies  expofed  to  its  current,  and  the  refidance  Avhich 
it  makes  to  their  motion  through  it. 

In^  this  confideration  we  diall  avoid  the  extreme  of  ge-Do^ne  of 
nerality,  which  renders  the  difeuffion  too  ab draft  and  air  in  ac- 
difficult,  and  adapt  our  im'edigation  to  the  circum-ceAible  fi- 
dances  in  Avhich  compreflible  duids  (of  which  air  istuatIons  as 
taken  for  the  representative)  are  mod  commonly  found. 

We  diall  confider  air  therefore  as  it  is  commonly  found  parallel 
in  acceffible  fituations,  as  a<ded  on  by  equal  and  parallel  gravity, 
gravity  ;  and  we  fhall  confider  it  in  the  fame  order  in 
which  water  is  treated  in  a  fydem  of  hydraulics. 

In  that  fcience  the  leading  problem  is  to  determine  analogous 
with  what  velocity  the  Avater  will  move  through  a  given  to  the 
orifice  Avhen  impelled  by  fome  known  preflure;  and  itdo<Arkte  of 
has  been  found,  that  the  bed  form  in  which  this  mod 
difficult  and  intricate  propofltion  can  be  put,  is  to  de-  J  ^  ^ 
termine  the  velocity  of  Avater  floAving  through  this  ori¬ 
fice  A\ffien  impelled  by  its  Aveight  alone.  HaA’ing  de¬ 
termined  this,  we  can  reduce  to  this  cafe  every  quedion 
which  can  be  propofed  ;  for,  in  place  of  the  preflure 
of  any  pidon  or  other  mover,  Ave  can  always  fubditute 
a  perpendicular  column  of  water  or  air  whofe  Aveight 
fhall  be  equal  to  the  given  preflure. 

The  fird  problem,  therefore,  is  to  determine  with  The  vele- 
what  velocity  air  Avill  rudi  into  a  void  Avhen  impelledcity  with 
by  its  Aveight  alone.  This  is  evidently  analogous  to  thewhich.air 
hydraulic  problem  of  water  flowing  out  of  a  veflel.  b** 

And  here  Ave  mud  be  contented  with  referring  our  ft/own  7 
readers  to  the  folutions  Avhich  have  been  given  of  that  weight, 
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Air  in  problem,  and  the  demonflration  that  it  flows  with  the 
Motion,  velocity  which  a  heavy  body  would  acquire  by  falling 

- from  a  height  equal  to  the  depth  of  the  hole  under  the 

furface  of  the  water  in  the  veffel.  In  whatever  way  we 
attempt  to  demonftrate  that  proportion,  every  ftep,  nay, 
every  word,  of  the  demonflration  applies  equally  to  the 
airt  or  to  any  fluid  whatever.  Or,  if  our  readers  fhould 
wifh  to  fee  the  connexion  or  analogy  of  the  cafes,  we 
only  defire  them  to  recollebi  an  undoubted  maxim  in 
the  fcience  of  motion,  that  when  the  moving  force  and 
the  matter  to  be  moved  vary  in  the  fame  proportion ,  the 
velocity  will  be  the  fatne.  If  therefore  there  be  finnlar 
velfels  of  air,  water,  oil,  or  any  other  fluid,  all  of  the 
height  of  a  homogeneous  atmofphere,  they  will  all  run 
through  equal  and  fimilar  holes  with  the  fame  velocity  3 
for  in  whatever  proportion  the  quantity  of  matter  mo¬ 
ving  through  the  hole  be  varied  by  a  variation  of  denfity, 
the  preffure  which  forces  it  out,  by  acting  in  circum- 
ftanccs  perfeftly  fimilar,  varies  in  the  fame  proportion 
by  the  fame  variation  of  donfity. 

We  muff  therefore  affume  it  as  the  leading  proposi¬ 
tion,  thattfz’r  ru flees  from  the  atmofphere  into,  a  void  with 
the  velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  top  of  a  homogeneous  atmofphere . 

It  is  known  that  air  is  about  840  times  lighter  than 
water,  and  that  the  preffure  of  the  atmofphere  fupports 
water  at  the  height  of  33  feet  nearly.  The  height  there¬ 
fore  of  a  homogeneous  atmofphere  is  nearly  33  X  840, 
or  27720  feet.  Moreover,  to  know  tne  velocity  ac¬ 
quired  by  any  fall,  recollect  that  a  heavy  body  by  fall¬ 
ing  one  foot  acquires  the  velocity  of  8  feet  per  fecond  3 
and  that  the  velocities  acquired  by  falling  through 
different  heights  are  as  the  fquare  roots  of  the  heights. 
Therefore  to  find  the  velocity  correfponding  to  any 
height,  expreffed  in  feet  per  Second,  multiply  the  fquare 
root  of  the  height  by  8.  We  have  therefore  in  the 

prefent  inftance  Vz:<y/ 27220,  =8x  1 66.493 1 3 3  ^ 
feet  per  fecond.  This  therefore  is  th*  velocity  with 
which  common  air  will  rufli  into  a  void  3  and  this  may 
be  taken  as  a  ftandard  number  in  pneumatics,  as  16  and 
3  2  are  dandard  numbers  in  the  general  fcience  of  me¬ 
chanics,  exprefling  the  aftion  of  gravity  at  the  furface 
of  the  earth. 

It  is  eafy  to  fee  that  greater  precifion  is  not  neceffary 
in  this  matter.  The  height  of  a  homogeneous  atmo¬ 
fphere  is  a  variable  thing,  depending  on  the  temperature 
of  the  air.  If  this  reafon  feems  any  objedlion  againft 
the  ufe  of  the  number  1332,  we  may  retain  8>/H  in 
place  of  it,  where  H  expreffes  the  height  of  a  homoge¬ 
neous  atmofphere  of  the  given  temperature.  A  varia¬ 
tion  of  the  barometer  makes  no  change  in  the  velocity, 
nor  in  the  height  of  the  homogeneous  atmofphere,  be- 
caufe  it  is  accompanied  by  a  proportional  variation  in 
the  denfity  of  the  air.  When  it  is  increafed  for  in- 
dance,  the  denfity  Is  alfo  increafed  fo  ?  and  thus  the 
expelling  force  and  the  matter  to  be  moved  are  changed 
in  the  fame  proportion,  and  the  velocity  remains  the 
fame.  N.  B.  We  do  not  here  confider  the  velocity 
which  the  air  acquires  after  its  iffuing  into  the  void  by 
its  continual  expanfion.  This,  may  be  afcertained  by 
the  39th  prop,  of  Newton’s  Principia ,  b.  i.  Nay,  which 
appears  very  paradoxical,  if  a  cylinder  of  air,  communi¬ 
cating  in  this  manner  with  a  void,  be  compreffed  by  a 
pifton  loaded  with  a  weight,  which  preffes  it  down  as 
the  air  flows  out,  and  thus  keeps  it  of  the  fame  denfity, 
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the  velocity  of  efflux  will  dill  be  the  fame,  however  great  Air  in 
the  preiTure  may  chance  to  be  ;  for  the  firil  and  imme- 1 
diate  effeft  of  the  load  on  the  pidon  is  Jo  reduce  the  air 
in  the  cylinder  to  fuch  a  denfity  that  its  elaflicity  (hall 
exactly  balance  the  load  3  and  becaufe  the  eladicity  of 
air  is  proportional  to  its  denfity,  the  denfity  of  the  air 
will  be  increafed  in  the  fame  proportion  with  the  load, 
that  is,  with  the  expelling  power  (for  we  are  negledhng 
at  prefent  the  weight  of  the  included  air  as  too  inconfi- 
derable  to  have  any  fenfible  effe£t).  Therefore,  fince  the 
matter  to  be  moved  is  increafed  in  the  fame  proportion 
with  the  preffure,  the  velocity  will  be  the  fame  as  be- 
fore.  _  ,  285 

It  is  equally  eafy  to  determine  the  velocity  with  which  and  the 
the  air  of  the  atmofphere  will  ruih  into  a  fpace  contain- rclocity 
mg  rarer  air.  Whatever  may  be  the  denfity  of  this  air,.^1^^ IC 
its  elaflicity,  which  follows  {he  proportion  of  its  denfity,  int0  a  fpaCe 
will  balance  a  proportional  part  of  the  preiTure  of  the  containing 
atmofphere  3  and  it  is  the  excefs  of  this  lad  only  whichrarer  air, 
is  the  moving  force.  The  matter  to  be  moved  is  the 
fame  as  before.  Let  D  be  the  natural  denfity  of  the 
air,  and  £  the  denfity  of  the  air  contained  in  the  veffel 
into  which  it  is  fuppofed  to  run,  and  let  P  be  the 
preffure  of  the  atmofphere,  and  therefore  equal  to  the 
force  which  impels  it  into  a  void  3  and  let  7r  be  the 
force  with  which  this  rarer  air  would  run  into  a  void. 

p  ^ 

We  have  D  :  o~V  :  **,  and  5r~  — .  Now  the  moving 

p  $ 

force  in  the  prefent  indance  is  P — ?r,  or  P — 


Ladly,  let  V  be  the  velocity  of  air  ruffling  into  a  void, 
and  v  the  velocity  with  which  it  will  rufh  in?to  this 
rarefied  air. 

It  is  a  theorem  in  the  motion  of  fluids,  that  the 
preifures  are  as  the  fquares  of  the  velocities  of  efflux. 

p  £ 

Therefore  P  :  P— —  =:Va  :  v%.  Hence  we  derive 


=V’Xi— jj, 


and  V  xV=^  1 — 
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We  do  not 


here  confider  the  refidance  which  the  air  of  the  .atmo¬ 
fphere  will  meet  with  from  the  inertia  of  that  in  the 
veffel  which  it  mud  difplace  in  its  motion. 

Here  we  fee  that  there  will  always  be  a  current  into 
the  veffel  while  £  is  lefs  than  D. 

We  alfo  learn  the  gradual  diminution  of  the  velocity 
as  the  veffel  fills  3  for  S  continually  increafes,  and  there- 


V 


fore  1 continually  diminiffles. 

It  remains  to  determine  the  time  t  expreffed  in  fe- 
conds,  in  which  the  air  of  the  atmofphere  will  flow  into 
this  veffel  from  its  date  of  vacuity  till  the  air  in  the  vef¬ 
fel  has  acquired  any  propofed  denfity  a. 

For  this  purpofe  let  H,  expreffed  in  feet,  be  the 
height  through  which  a  heavy  body  mud  fall  in  order 
to  acquire  the  velocity  V,  expreffed  alfo  in  feet  per  fe¬ 
cond.  This  w’e  fliall  exprefs  more  briefly  in  future,  by 
calling  it  the  height  producing  the  velocity  V.  Let 
C  reprefent  the  capacity  of  the  veffel,  expreffed  in  cubic 
feet,  and  O  the  area  or  fe£lion  of  the  orifice,  expreffed 
in  fuperficial  or  fquare  feet  3  and  let  the  natural  denfity 
of  the  air  be  D. 

Since  the  quantity  of  aerial  matter  contained  in  a 
veffel  depends  on  the  capacity  of  the  veffel  and  the 
denfity  of  the  air  jointly,  we  may  exprefs  the  air  which 
4X2  would 
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would  fill  this  veffel  bv  the  fyinhol  CD  when  the  air 
is  in  its  ordinary  flate,  and  by  C  2  when  it  has  the 
denfity  2.  In  order  to  obtain  the  rate  at  which  it  fills, 
we  mu(l  take  the  fluxion  of  this  quantity  C  S.  This 
is  C  5 ,  for  C  is  a  constant  quantity,  and  I  is  a  variable 
or  flowing  quantity. 

But  we  alfo  obtain  the  rate  of  influx  by  our  know¬ 
ledge  of  the  velocity,  and  the  area  of  the  orifice,  and 
the  denfity.  The  velocity  is  V,  or  8^/H,  at  the  firfl 
inftant ;  and  when  the  air  in  the  veffel  has  acquired  the 
denfity  £,  that  is,  at  the  end  of  the  time  ty  the  velocity 

is  sW  1~~  or  8x/hJ~~, 


D 


VD 


or  8-y/H 

The  rate  of  influx  therefore  (which  may  be  con¬ 
ceived  as  meafured  by  the  little  mafs  of  air  which  will 
enter  during  the  time  /  with  this  velocity)  will  be 

8VHOD^/D=5  /  n  , _ 

>  or  Sv'HOy'D.^/D — 5  t ,  multi¬ 
plying  the  velocity  by  the  orifice  and  the  denfity. 

Here  then  we  have  two  values  of  the  rate  of  influx. 
By  Hating  them  as  equal  we  have  a  fluxionary  equation, 
from  which  we  may  obtain  the  fluents,  that  is,  the 
time  t  in  feconds  neceflary  for  bringing  the  air  in  the 
veffel  to  the  denfity  J,  or  the  denfity  $  which  will  be 
produced  at  the  end  of  any  time  /.  We  have  the  equa¬ 
tion  8  v'HOv'B  V  D — ^zzCJ.  Hence  wre  derive 

C  J 

t—- — — “ — —  x  —--===.  Of  this  the  fluent  is 


‘8  SHOV'D 

C 


\/D— i 

v'D — S+A,  in  which  A  is  a  con¬ 
ditional  conflant  quantity.  The  condition  which  de¬ 
termines  it  is,  that  t  mult  be  nothing  when  3  is  nothing, 
that  is,  when  V^D — j  for  this  is  evidently 
the  cafe  at  the  beginning  of  the  motion.  Hence  it 
follows,  that  the  conflant  quantity  is  V  D,  and  the 
complete  fluent,  fuited  to  the  cafe,  is 

4V/HCVD x  ^ D~ * 

The  motion  ceafes  when  the  air  in  the  veffel  has  ac¬ 
quired  the  denfity  of  the  external  air;  that  is,  when 

C  c 

or  when  t— - - v  t/D  — 

’  4%/HOa/D  X  vxj' 

Therefore  the  time  of  completely  filling  the  veffel  is 

c 

4  \/HO‘ 

J^et  us  illuftrate  this  by  an  example  in  numbers. 

Suppofing  then  that  air  is  840  times  lighter  than  wa¬ 
ter,  and  the  height  of  the  homogeneous  atmofphere 
27720  feet,  we  have  4 a/Hz=666.  Let  us  further  fup¬ 
pofe  the  veffel  to  contain  8  cubic  feet,  which  is  nearly 
a  wine  hogfhead,  and  that  the  hole  by  which  the  air  of 
the  ordinary  denfity,  which  we  fh all  make  nr,  enters 
is  an  inch  fquare,  or  of  a  fquare  foot.  Then  the 

or 

time  in  feconds  of  completely  filling  it  will  be 

t  J^666’ 

If  the  hole  is  only  of  a 


11 52" 


666 


or  1 


7297'' 


fquare  inch,  that  is,  if  its  fide  is  of  an  inch,  the  time 
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of  completely  filling  the  hog  (head  will  be  173"  very  Air  in 
nearly,  or  fomething  lets  than  three  minutes.  Motion. 

If  we  make  the  experiment  with  a  hole  cut  in  a  thin  ' - v — “ 

plate,  we  fliall  find  the  time  greater  nearly  in  the  pro¬ 
portion  of  63  to  100,  for  reafons  obvious  to  all  who 
have  ftudied  hydraulics.  In  like  manner  we  can  tell  the 
time  neceflary  for  bringing  the  air  in  the  veffel  to  X  of 
its  ordinary  denfity.  The  only  variable  part  of  our 
fluent  is  the  coefficient  — N/i)_ 3,  or  Let  J 

be  — T>  then  1  —  S=s/^= 4,  and  I — 1 — J  =  £  ; 
and  the  time  is  861"  very  nearly  when  the  hole  is  r~  of 
an  inch  wide. 

Let  us  now  fuppofe  that  the  air  in  the  vefTel  AECD  Fi?.  Si. 
(fig.  81.)  is  compreffed  by  a  weight  afting  on  the  cover  *8 7 
AD,  which  is  moveable  down  the  veffel,  and  is  thus  Ahc  vtel°* 
expelled  into  the  external  air.  with  the* 

The  immediate  effeft  of  this  external  preffure  is  to  Additional 
comprefs  the  air  and  give  it  another  denfity.  The  impulfe  of 
denfity  D  of  the  external  air  correfponds  to  its  preffure  a  w^Sht 
P.  ^  Let  the  additional  preffure  on  the  cover  of  the?°Vinfu 
veffel  be  p,  and  the  denfity  of  the  air  in  the  veffel  veffel 
bC  d'  ^C^a11  haVC  P  **  P+^zzD  :  d>  and  therefore 

P—-  ?X  •  Then,  becaufe  the  preffure  which  ex¬ 
pels  the  air  is  the  difference  between  the  force  which 
compreffes  the  air  in  the  veffel  and  the  force  which 
compreffes  the  external  air,  the  expelling  force  is 
p.  And  becaufe  the  quantities  of  motion  are  as  the 
forces  which  fimilarly  produce  them,  we  fhall  have 

P  •  P  X  g  —  MV  :  m  v ;  where  M  and  m  exprefs 

the  quantities  of  matter  expelled,  V  expreffes  the  ve¬ 
locity  with  which  air  rufhes  into  a  void,  and  v  ex- 
preffes  the  velocity  fought.  But  becaufe  the  quanti¬ 
ties  of  aerial  matter  which  iffue  from  the  fame  orifice  in 
a  moment  are  as  the  denfities  and  velocities  jointly, 
we  fliall  have  MV  :  ^‘zinDVV  :  dvv,  zzDV*  :  dv 2. 

Therefore  P  :  />-^D=DV3  :  dv.  Hence  we  deduce 

^  =  V  /  d — D] 
d  ) 

We  may  have  another  expreflion  of  the  velocity  with¬ 
out  confidering the  denfity.  We  had  P  :  P-f^rzD  ;  d: 

therefore  d=z  ?  X  P~^,  and  d — D  —  _ £> 

P  p  ’ 

_DXP+1— DP 
~  P 

V+P— P  __  P 

P  +P  ’  ~P  +p' 


and 


d — D  __D  x  P+/> — DP 


D  xP  +p 


,  which 


therefore  v=Y  X 

is  a  very  fimple  and  convenient  expreflion. 

Hitherto  we  have  confidered  the  motion  of  air  as  pro- The  effeft 
duced  by  its  weight  only.  Let  us  now  confider  the  ef-  of  the  air's 
fe&  of  its  elafticity.  elafticity 

Let  ABCD  (fig.  8 1 . )  be  a  veflel  containing  air  ofC(J^dnred* 
any  denfity  D.  This  air  is  in  a  ftate  of  compreflion  5  ,g’ 

and  if  the  comprefling  force  be  removed,  it  will  expand* 
and  its  elaflicity  will  diminifli  along  with  its  denfity! 

Its  elaflicity  in  any  flate  is  meafured  by  the  force  which 
keeps  it  in  that  flate.  The  force  which  keeps  common 
air  in  its  ordinary  denfity  is  the  weight  of  the  atmo¬ 
fphere,  and  is  the  fame  with  the  weight  of  a  column  of 
water  33  feet  high.  If  therefore  we  fuppofe  that  this 

air. 
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Air  i»  air,  inftead  of  being  confined  by  the  top  of  the  veffel,  is 
Motion,  preffed  down  by  a  moveable  pifton  carrying  a  column  ot 
water  w  feet  high,  its  elafticity  will  balance  this  prei- 
fore  as  it  balances  the  preffure  of  the  atmolphere  ;  and 
as  it  is  a  fluid,  and  propagates  through  every  part  the 
preffure  exerted  on  any  one  part,  it  will  prefs  on  any 
little  portion  of  the  veffel  by  its  elafticity  m  the  fame 
manner  as  when  loaded  with  this  column.  . 

The  confequence  of  this  reafonmg  is,  that  u  this 
fmall  portion  of  the  veffel  be  removed,  and  thus  a  pai- 
feee  be  made  into  a  void,  the  air  will  begin  to  flow  out 
with  the  fame  velocity  with  which  it  would  flow  when 
impelled  by  its  weight  alone,  or  with  the  velocity  ac¬ 
quired  by  falling  from  the  top  of  a  homogeneous  atmo- 
fphere,  or  1332  feet  in  a  fecond  nearly.  . 

But  as  foon  as  fome  air  has  come  out,  the  denfity  ot 
the  remaining  air  is  diminiflied,  and  its  elafticity  is  di- 
miniftied;  therefore  the  expelling  force  is  diminiflied. 
But  the  matter  to  be  moved  is  dimimthed  in  the  very 
fame  proportion,  becaufe  the  denfity  and  elafticity  are 
found  to  vary  according  to  the  fame  law  ;  therefore  the 
velocity  will  continue  the  fame  from  the  beginning  to 

the  end  of  the  efflux.  T  .  r>  u 

This  may  be  feen  in  another  way.  Bet  r  be  tie 
preffure  of  the  atmofphere,  which  being  the  counter¬ 
balance  and  meafure  of  the  initial  elafticity,  is  equal  to 
the  expelling  force  at  the  firft  inftant.  Let  D  be  the 
initial  denfity,  and  V  the  initial  velocity.  Let  d  be  its 
■denfity  at  the  end  of  the  time  t  of  efflux,  and  s  the 
contemporaneous  velocity.  It  is  plain  that  at  the  en^ 

of  this  time  we  (hall  have  the  expelling  force 

f  PA 

P  ;  x(—  D  )‘ 

Thefe  forces  are  proportional  to  the  quantities  of  mo¬ 
tion  which  they  produce  ;  and  the  quantities  ofmotion 
are  proportional  to  the  quantities  of  matter  M  and  m 
and  the  velocities  V  and  v  jointly  :  therefore  we  have 

p  .  —  MV  :  m  v.  But  the  quantities  of  matter 

which  efcape  through  a  given  orifice  are  as  the  denfities 
and  velocities  jointly;  that  is,  M  :  «=DV  :  dv :  there¬ 
fore  p  ;  DV* :  dv\  and  Px*-^-=  ~Pd^\ 

and  V’rro1,  and  V=w,  and  the  velocity  of  efflux  is 
conftant.  Hence  follows,  what  appears  very  unlikely 
at  firft  fight,  that  however  much  the  air  in  the  veffel  is 
condenfed,  it  will  always  iffue  into  a  void  with  the  fame 

^In'order  to  find  the  quantity  of  aerial  matter  which 
will  iffue  during  any  time  t,  and  confequently  the  den¬ 
fity  of  the  remaining  air  at  the  end  of  this  time,  we 
muft  get  the  rate  of  efflux.  In  the  element  of  time 
/  there  iffues  (by  what  has  been  faid  above)  the  bulk 
8v/HO/  (for  the  velocity  V  is  conftant)  j  and  there- 
fore  the  quantity  8v/HO  dt.  On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C  being  the 
capacity  of  the  veffel  ;  and  when  the  air  has  acquired 
the  denfity  d,  the  quantity  is  C  d,  and  the  quantity 
run  out  is  CD — Cd :  therefore  the  quantity  which  has 
run  out  in  the  time  t  muft  be  the  fluxion  of  CD— C  d, 
or— C d.  Therefore  we  have  the  equation  8,/HO dt  ss. 
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.  —Cd" 
— C d,  and  ~ 


The  fluent  of  this  is  t~- 


z8i/HOX  d‘ 


for  D  :  d z 


_ -  log.  d .  This  fluent 

8\/HO  s 

muft  be  fo  taken  that  t  may.b e=o  when</=D.  There¬ 
fore  the  correct  fluent  will  be  t — g  ^/HO  ~d'  ^ 
log.  ^  — log.  1,  =  0.  We  deduce  from  this,  that  it 

requires  an  infinite  time  for  the  whole  air  of  a  veffel  to 
flow,  out  of  it  into  a  void.  N.  B.  By  log.  d,  &c.  is 

meant  the  hyperbolic  logarithm  of  </,  &c.  290 

Let  us  next  fuppofe  that  the  veffel,  inftead  of  letting.  When  the - 
out  its  air  into  a  void,  emits  it  into  air  of  a  Ms  den- 
fity,  which  remains  conftant  during  the  efflux,  as  we  ^ 
may  fuppofe  to  be  the  cafe  when  a  veffel  containing 
condenfed  air  emits  it  into  the  {unrounding  atmo¬ 
fphere.  Let  the  initial  denfity  of  the  air  in  the  veffel 
be  S  and  that  of  the  atmofphere  D.  Then  it  is  plain 

that  the  expelling  force  is  P - ,  and  that  after 

the  time  /  it  is  ^ - y~-  We  ^ave  therefore  P  j- 

.  _  —  —  MV  :  m  v ,  znS  V*  :  dv\  Whence  we 

$  £  _ _ 

derive  v  =  V  ^  ^  « 

d  $ — D 

From  this  equation  we  learn  that  the  motion  will  be 
at  an  end  when  </=D :  and  if  there  can  be  no 

efflux.  .  ,  ,  j  291 

To  find  the  relation  between  the  time  and  the  den-  Relation 
fity,  let  Ii  as  before  be  the  height  producing  the  velo-  between 
city  V.  The  height  producing  the  velocity  of  efflux  the  time  ^ 

v  muft  be  H  X  --===■>  and  the  llttle  Parcel  °f  airingTnifT 

d  D  .  void, 

which  will  flow  out  in  the  time  t  will  be  =8  VHO dt 

/  3  a' — Dj  Qn  the  other  hand,  it  is  =  —  C  d. 

df^Dl  _  .  _ 

Hence  we  deduce  the  fluxionary  equation  t  — 

CK/d  D  ^ _ The  fluent  of  this,  correal* 
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Quantity 
of  air  iffu- 
ing  into  a 
void  in  a 
given  time 
and  the 
denfity  at 
the  end  of 
that  time. 


C^S— D 


8^/HOv/S  X  Jd'—Dd 

ed  fo  as  to  make  /rO  when  is  *=-g  yTIOv^ 

V  loo-  And  the  time  of  com  - 

X  °*  V — \D-irs/d'—Dd'  _ 

,  ^  .  Ci/J— Dx 

pleting  the  efflux,  when  a — D,  is  g^j_j-Q^^X  °£>“ 

^-^d  ±s/}EzE2) 

Laftly,  let  ABCD,  CFGH  (fig.  82.)  be  two  veffels  ’J;  82> 
containing  airs  of  different  denfities,  and  communicating  whe, 
by  the  orifice  C,  there  will  be  a  current  from  the  veffel  mg  from 
containing  the  denfer  air  into  that  containing  the  rarer ;  dei  let  nto 
fuppofe  from  ABCD  into  CFGH.  ^  #  rarerair* 

Let  P  be  the  elaftic  force  of  the  air  in  ABCD,  £) 
its  denfity,  and  V  its  velocity,  and  D  the  denfity  of  the 
air  in  CFGH.  And,  after  the  time  /,  let  the  denfity 


end  of  the  time  /  it  will  be  — ^ _ 


gives 


Therefore  we 


:  motion  will  ceafe 
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of  the  air  in  AB  CD  be  q,  its  velocity  v,  and  the  den  li¬ 
ly  of  the  air  in  CFGH  lie  The  expelling  force  from 

ABCD  will  be  P - at  the  firft  inftant,  and  at  the 

Pq  P  J 

lhall  have  P—  :  if- ^T~  :  f  »*»  which 

X  »J — T^j- — -,—L  arid  the 

,  .  ?(Q— D) 

when  ozzzq. 

Tet  A  be  the  capacity  of  the  firfl  veffel,  and  B  that 
of  the  fecond.  We  have  the  fecond  equation  AQ -f- 

BD— A$r-|-B2,  and  therefore  o  —  — 

^ubftituting  this  value  of  £  in  the  former  value  of  v, 

we  have  v=Xs/ which 
5-B(Q_D)  I’ 

gives  the  relation  between  the  velocity  v  and  the  den- 

%  q- 

In  order  to  afeertain  the  time  when  the  air  in 
ABCD  has  acquired  the  denfity^,  it  will  be  convenient 
to  abridge  the  work  by  fome  fubftitutions.  There¬ 
fore  make  £)  (B  +  A)—M,  BQD-fBQ2—  N,  BQ— 

BDzzR  and  ~  =zm.  Then,  proceeding  as  before,  we 


obtain  the  fluxionary  equation  jj  HO  q  V^My-  — 


AO — A ozz  —  Aq,  whence  /rz- — — 


.  2P3 
When  air 


SyTfOv/M^  \/q'-mq 
of  which  the  fluent,  completed  fo  that  t—o  when  qz rO, 

Av/R  ..  (Q—jm+  V(Q*mQy 
6*  V 


is  t 


fX  lo 


8y/HO\/M^N  6  V  q — \\qimq) 

is  ex  eiled  ^ome  °f  thefe  queftions  are  of  difficult  folution,  and 

by  force,  as  are  nPt  frequent  ufe  in  the  more  important  and 
in  bellows.  ufr]a^  applications  of  the  do&rines  of  pneumatics,  at 
leaf!  in  their  prelent  form.  The  cafes  of  greatefl  ufe  are 
when  the  air  is  expelled  from  a  veffel  by  an  external 
force,  as  when  bellows  are  worked,  whether  of  the  or¬ 
dinary  form  or  confiding  of  a  cylinder  fitted  writh  a  move- 
able  pifton.  This  lafl  cafe  merits  a  particular  confide- 
ration ;  and,  fortunately,  the  inveftigation  is  extremely 
eafy. 

Fig.  Si.  Let  AD  fig.  8r.  be  confidered  as  a  pifton  movino* 
downward  with  the  uniform  velocity^  and  let  the  area 
of  the  pifton  be  n  times  the  area  of  the  hole  of  efflux, 
then  the  velocity  of  efflux  arifing  from  the  motion  of 
the  pifton  will  be  nf.^  Add  this  to  the  velocity  V  pro¬ 
duced  by  the  elafticity  of  the  air  in  the  firft  queftion, 
and  the  whole  velocity  will  be  V  It  will  be  the 

fame  in  the  other.  The  problem  is  alfo  freed  from  the 
confideration  of  the  time  of  efflux.  For  this  depends 
now  on  the  velocity  of  the  pifton.  It  is  ftill,  however, 
a  very  intricate  problem  to  afeertain  the  relation  between 
the  time  and  the  denfity,  even  though  the  pifton  is  mov¬ 
ing  uniformly  \  for  at  the  beginning  of  the  motion  the 
air  is  of  common  denfity.  As  the  pifton  defeends,  it 
both  expels  and  compreffes  the  air,  and  the  denfity  of 
the  air  in  the  veffel  varies  in  a  very  intricate  manner,  as 
alfo  its  refiftance  or  reaction  on  the  pifton.  For  this 
.reafon,  a  pifton  which  moves  uniformly  by  means  of  an 
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external  force  mil  never  make  an  Uniform  blaft  by  fuc- 
ceffive  ftrokes  ;  it  will  always  be  weaker  at  the  begin¬ 
ning  of  the  ftroke.  The  beft  way  for  fecuring  an  uni- 
form  blaft  is  to  employ  the  external  force  only  for  life- 
frig  up  the  pifton,  and  then  to  let  the  pifton  defeend  by 
its  own  weight.  In  this  way  it  will  quickly  fink  down, 
compreffing  the  air,  till  its  denfity  and  correfponding 
elafticity  exa&ly  balance  the  tveight  of  the  pifton.  Af¬ 
ter  this  the  pifton  will  defeend  equably,  and  the  blaft: 
will  be  uniform.  We  fhalF  have  occafion  to  confider 
this  more  particularly  under  the  head  of  PNEUMATICAL 
Machines .  Thefe  obfervations  and  theorems  will  ferve 
to  determine  the  initial  velocity  of  the  air  in  all  im¬ 
portant  cafes  of  its  expulfion.  The  philofopher  will  learn 
the  rate  of  its  efflux  out  of  one  veffel  into  another ;  the 
chemift  will  be  able  to  calculate  the  quantities  of  the 
different  gafes  which  are  employed  in  the  curious  expe¬ 
riments  of  the  ingenious  but  unfortunate  Lavoifier  on 
Combuftion,  and  will  find  them  extremely  different  from 
what  he  fuppofed  j  the  engineer  will  learn  how  to  pro¬ 
portion  the  motive  force  of  his  machine  to  the  quantity 
of  aerial  matter  which  his  bellows  muft  fupply.  But 
it  is  not  enough,  for  this  purpofe,  that  the  air  begin' 
to  iffue  in  the  proper  quantity ;  we  muft  fee  whether  it 
be  not  affe&ed  by  the  circumftances  of  its  fubfequent 
paffage. 

All  the  modifications  of  motion  which  are  obferved  Paffage  of 
in  water  conduits  take  place  alfo  in  the  paffage  of  air  air  through 
through  pipes  and  holes  of  all  kinds.  There  is  theP'PP’^ 
fame  diminution  of  quantity  pafting  through  a  hole  in  lP 
a  thin  plate  that  is  obferved  in  water.  We  know0f wTter°in 
that  (abating  the  fmall  effe&  of  fri&ion)  wSater  if- conduit 
fues  with  the  velocity  acquired  by  falling  from  the 
furface;  and  yet  if  we  calculate  by  this  velocity  and 
by  the  area  of  the  orifice,  we  fhall  find  the  quantity 
of  water  deficient  nearly  in  the  proportion  of  63  to  100. 

This  is  owing  to  the  water  preffing  towards  the  orifice 
from  all  Aides,  which  occafions  a  contraction  of  the  jet. 

The  fame  thing  happens  in  the  efflux  of  air.  Alfo  the 
motion  of  water  is  greatly  impeded  by  all  contractions 
of  its  paffage.  Thefe  oblige  it  to  accelerate  its  veloci¬ 
ty,  and  therefore  require  an  increafe  of  preffure  to  force 
it  through  them,  and  this  in  proportion  to  the  fquares 
of  the  velocities.  Thus,  if  a  machine  working  a  pump 
caufes  it  to  give  a  certain  number  of  ftrokes  in  a  mi¬ 
nute,  it  will  deliver  a  determined  quantity  of  water  in 
that  time.  Should  it  happen  that  the  paffage  of  the 
water  is  contraCled  to  one  half  in  any  part  of  the  ma¬ 
chine  (a  thing  wfflich  frequently  happens  at  the  valves), 
the  water  muft  move  through  this  contra&ion  with  twice 
the  velocity  that  it  has  in  the  reft  of  the  paffage.  This 
will  require  four  times  the  force  to  be  exerted  on  the 
pifton.  Nay  (which  will  appear  very  odd,  and  is  ne¬ 
ver  fufpeCled  by  engineers),  if  no  part  of  the  paffage  .is 
narrower  than  the  barrel  of  the  pump,  but  on  the  con¬ 
trary  a  part  much  wider,  and  if  the  conduit  be  again 
contraCled  to  the  width  of  the  barrel,  an  additional  force 
muft  be  applied  to  the  pifton  to  drive  the  water  through 
this  paffage,  which  would  not  have  been  neceffary  if  the 
paffage  had  not  been  widened  in  any  part.  It  will  re¬ 
quire  a  force  equal  to  the  weight  of  a  column  of  water 
of  the  height  neceffary  for  communicating  a  velocity,  the 
fquare  of  which  is  equal  to  the  difference  of  the  fquare* 
of  the  velocities  of  the  water  in  the  wide  and  the  nar^ 
row  part  of  the  conduit. 
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The  fame  thing  takes  place  in  the  motion  of  air,  and 
therefore  all  contraftions  and  dilatations  muft  be  care¬ 
fully  avoided,  when  we  wTantto  preferve  the  velocity  un¬ 
impaired.  ... 

Air  alfo  fuffers  the  fame  retardation  m  its  motion 
along  pipes.  By  not  knowing,  or  not  attending  to  that, 
engineers  of  the  firft  reputation  have  been  prodigioufly 
disappointed  in  their  expeftations  of  the  quantity  of  air 
which  will  be  delivered  by  long  pipes.  Its  extreme 
mobility  and  lightnefs  hindered  them  from  fufpefting 
that  it  would  fuiTer  any  fenfible  retardation.  Dr  Pa¬ 
pin,  a  moll;  ingenious  man,  propofed  this  as  the  mod 
effeftual  method  of  transferring  the  action  of  a  moving 
power  to  a  great  diftance.  Suppofe,  for  inftance,  that 
it  was  required  to  raife  water  out  of  a  mine  by  a  wa¬ 
ter-machine,  and  that  there  was  no  fall  of  water  nearer 
than  a  mile’s  diftance.  He  employed  this  water  to 
drive  a  pifton,  which  fliould  comprefs  the  air  in  a  cy¬ 
linder  communicating,  by  a  long  pipe,  with  another 
cylinder  at  the  mouth  of  the  mine.  This  fecond  cy¬ 
linder  had  a  pifton  in  it,  whofe  rod  was  to  give  motion 
to  the  pumps  at  the  mine.  He  expefted,  that  as  foon 
as  the  pifton  at  the  water-machine  had  comp  relied  the 
air  Sufficiently,  it  would  caufe  the  air  in  the  cylinder 
at  the  mine  to  force  up  its  pifton,  and  thus  work  the 
pumps.  Dr  Hooke  made  many  objections  to  the 
method,  when  laid  before  the  Royal  Society,  and  it 
was  much  debated  there.  But  dynamics  was  at  this 
time  an  infant  fcience,  and  very  little  under  flood.  New¬ 
ton  had  not  then  taken  any  part  in  the  bufmefs  of  the 
fbciety,  otherwife  the  true  objections  would  not  have 
efcaped  his  fagacious  mind.  Not withftan ding  Papin’s 
great  reputation  as  an  engineer  and  mechanic,  he  could 
not  bring  his  fcheme  into  ufe  in  England  5  but  after¬ 
wards,  in  France  and  in  Germany,  where  he  fettled,  he 
got  fome  perfons  of  great  fortunes  to  employ  him  in  this 
projeCt  ;  and  he  ereCted  great  machines  in  Auvergne 
and  Weftphalia  for  draining  mines.  But,  fo  far  from 
being  effective  machines,  they  would  not  even  begin  to 
move.  He  attributed  the  failure  to  the  quantity  of  air 
in  the  pipe  of  communication,  which  muft  be  condenfed 
before  it  can  condenfe  the  air  in  the  remote  cylinder. 
This  indeed  is  true,  and  he  fhould  have  thought  of  this 
earlier.  He  therefore  diminiffed  the  fize  of  this  pipe, 
and  made  his  water- machine  exhauft  inflead  of  con  den - 
fing,  and  had  no  doubt  but  that  the  immenfe  velocity 
with  which  air  ruffes  into  a  void  would  make  a  rapid 
and  effeClual  communication  of  power.  But  he  was 
equally  difappointed  here,  and  the  machine  at  the  mine 
flood  jftill  as  before. 

Near  a  century  after  this,  a  very  intelligent  engineer 
attempted  a  much  more  feafible  thing  of  this  kind  at  an 
iron-foundery  in  Wales.  He  ereCted  a  machine  at  a 
powerful  fall  of  water,  which  worked  a  fet  of  cylinder 
bellows,  the  blowpipe  of  which  was  condufted  to  the 
diftance  of  a  mile  and  a  half,  where  it  was  applied  to  a 
blaft  furnace.  But  notwith (landing  every  care  to  make 
the  conduCling  pipe  very  air-tight,  of  great  fize,  and  as 
fmooth  as  poffible,  it  would  hardly  blow  out  a  candle. 
The  failure  was  aferibed  to  the  impoftibility  of  making 
the  pipe  air-tight.  But,  what  was  furprifmg,  above  ten 
minutes  elapfed  after  the  aClion  of  the  pifton s  in  the  bel¬ 
lows  before  the  leaft  wind  could  be  perceived  at  the  end 
of  the  pipe;  whereas  the  engineer  expeCled  an  interval 
of  6  feconds  only. 
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No  very  diftinft  theory  can  be  delivered  on  this  fub-  ^ir  in 
jeCl ;  but  we  may  derive  confiderable  affiftance  in  un-  ,  iu0tl0n*  , 
derftanding  the  caufes  of  the  obftruCtion  to  the  motion 
of  water  in  long  pipes,  by  confidering  what  happens  N0  dilbnCl 
to  air.  The  elafticity  of  the  air,  and  its  great  com-  theory  <m 
preflibility,  have  given  us  the  diftinfteft  notions  of  flui- this  ful,Jctl# 
dity  in  general,  (bowing  us,  in  a  way  that  can  hardly 
be  controverted,  that  the  particles  of  a  fluid  are  kept 
at  a  diftance  from  each  other,  and  from  other  bodies, 
by  the  corpufcular  forces.  We  (hall  therefore  take  this 
opportunity  to  give  a  view  of  the  fubjea,  which  did  not 
occur  to  us  when  treating  of  the  motion  of  water  in  pipes, 
referving  a  further  difeuflion  to  the  articles  River,  Wa- 
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The  writers  on  hydrodynamics  have  always  confider-  How  fluids 
ed  the  obftruftion  to  the  motion  of  fluids  along  canals  are  ob- 
of  any  kind,  as  owing  to  fomething  like  the  friftion  by  ftru^cd  m 
which  the  motion  of  folid  bodies  on  each  other  is  ob-  !^g  ca¬ 
ll  rufted  ;  but  we  cannot  form  to  ourfelves-  any  diftinft  nal,. 
notion  of  refemblance,  or  even  analogy  between  them. 

The  facl  is,  however,  that  a  fluid  running  along  a  ca¬ 
nal  has  its  motion  obftrnfted  ;  and  that  this  obftruc- 
tion  is  greateft  in  the  immediate  vicinity  of  the  folid 
canal,  and  gradually  diminiffes  to  the  middle  of  the 
dream.  It  appears,  therefore,  that  the  parts  of  fluids 
can  no  more  move  among  each  other  than  among  fo¬ 
lid  bodies,  without  fuffering  a  diminution  of  their  mo¬ 
tion.  The  parts  in  phyfical  cent  aft  with  the  ftdes  and 
bottom  are  retarded  by  thefe  immoveable  bodies.  The 
particles  of  the  next  ftratum  of  fluid  cannot  preferve 
their  initial  velocities  without  overpaying  the  particles 
of  the  firft  ftratum  ;  and  it  appears  from  the  faft  that 
they  are  by  this  means  retarded.  They  retard  in  the 
fame  manner  the  particles  of  the  third  ftratum,  and  fo 
on  to  the  middle  ftratum  or  thread  of  fluid.  It  ap¬ 
pears  from  the  faft,  therefore,  that  this  fort  of  friftion 
is  not  a  confequence  of  rigidity  alone,  but  that  it  is 
equally  competent  to  fluids.  Nay,  fince  it  is  a  matter 
of  faft  in  air,  and  is  even  more  remarkable  there  than 
in  any  other  fluid,  a3  we  (hall  fee  by  the  experiments 
which  have  been  made  on  the  fubjeft  ;  and  as  our  ex¬ 
periments  on  the  compreflion  of  air  (how  us  the  par¬ 
ticles  of  air  ten  times  nearer  to  each  other  in  fome  cafes 
than  in  others  (viz.  when  we  fee  air  a  thoufand  times 
denfer  in  thefe  cafes),  and  therefore  force  us  to  ac¬ 
knowledge  that  they  are  not  in  contaft  ;  it  is  plain  that 
this  obftruftion  has  no  analogy  to  friftion,  which  fup- 
pofes  roughnefs  or  inequality  of  furface.  No  fuch  ine¬ 
quality  can  be  (uppofed  in  the  furface  of  an  aerial  par¬ 
ticle;  nor  would  it  be  of  any  fervice  in  explaining  the 
obftruftion,  flnee  the  particles  do  not  rub  on  each  other, 
but  pafs  each  other  at  fome  fmall  and  imperceptible  dif¬ 
tance. 

We  muft  therefore  have  recourfe  to  fome  other  mode 
of  explication.  We  (hall  apply  this  to  air  only  in  this  * 
place  ;  and,  fince  it  is  proved  by  the  incontrovertible 
experiments  of  Canton,  Zimmerman,  and  others,  that 
water,  mercury,  oil,  &c.  are  alfo  compreflible  and  per- 
feftly  elaftic,  the  argument  from  this  principle,  which 
is  conclufive  in  air,  muft  equally  explain  the  fimilar 
phenomenon  in  hydraulics. 

The  mod  highly  polifhed  body  which  we  know  muft 
be  conceived  as  having  an  uneven  furface  when  wre 
compare  it  with  the  fmall  fpaces  in  which  the  corpuf 
cuhr  forces  are  exerted  ;  and  a  quantity  of  air  moving  • 

in 


'297 


change 
from  a  rec¬ 
tilineal  to 
an  undula¬ 
ting  mo¬ 
tion, 


P  N  E  U  M 

in  a  polifhed  pipe  maybe  compared  to  a  quantity  of 
fmall  fhot  Aiding  down  a  channel  with  undulated  tides 
and  bottom.  The  row  of  particles  immediately  conti¬ 
guous  to  the  tides  will  therefore  have  an  undulated  mo¬ 
tion  :  but  this  undulation  of  the  contiguous  particles 
of  air  will  not  be  fo  great  as  that  of  the  furface 
along  which  they  glide  3  for  not  only  every  motion 
requires  force  to  produce  it,  but  alfo  every  change  of 
Particles  of  motion.  The  particles  of  air  refill  this  change  from 
air  refift  a  a  retShilineal  to  an  undulating  motion  3  and,  being  ela- 
tiicf  that  is,  repelling  each  other  and  other  bodies, 
they  keep  a  little  nearer  to  the  furface  as  they  are  paf- 
ting  over  an  eminence,  and  their  path  is  lefs  incurvated 
than  the  ltirface.  The  difference  between  the  motion  of 
the  particles  of  air  and  the  particles  of  a  fluid  quite  un- 
elaftic  is,  in  this  refped,  fomewhat  like  the  difference  be¬ 
tween  the  motion  of  a  fp  ring- carriage  and  that  of  a  com¬ 
mon  carriage.  When  the  common  carriage  paffes  along 
a  road  not  perfedly  fmooth,  the  line  defcribed  by  the 
•centre  of  gravity  of  the  carriage  keeps  perfedly  pa¬ 
rallel  to  that  defcribed  by  the  axis  of  the  wheels,  ri- 
ting  and  falling  along  with  it.  Now  let  a  fpring  body 
be  put  on  the  fame  wheels  and  pafs  along  the  fame  road. 
When  the  axis  rifes  over  an  eminence  perhaps  half  an 
inch,  finks  down  again  into  the  next  hollow,  and  then 
rifes  a  fecond  time,  and  fo  on,  the  centre  of  gravity  of 
the  body  defcribes  a  much  ftraighter  line  3  for  upon  the 
rifing  of  the  wheels,  the  body  refills  the  motion,  and 
compreifes  the  fprings,  and  thus  remains  lower  than  it 
would  have  been  had  the  fprings  not  been  interpofed. 

In  like  manner,  it  does  not  fink  fo  low  as  the  axle  does 
when  the  wheels  go  into  a  hollow.  And  thus  the  mo¬ 
tion  of  fpring-carriages  becomes  lefs  violently  undulated 
than  the  road  along  which  they  pafs.  This  illuftration 
will,  wTe  hope,  enable  the  reader  to  conceive  how  the 
deviation  of  the  particles  next  to  the  fides  and  bottom 
of  the  canal  from  a  redilineal  motion  is  lefs  than  that  of 
the  canal  itfelf. 

It  is  evident  that  the  fame  reafening  will  prove  that 
the  undulation  of  the  next  row  of  particles  will  be  lefs 
than  that  of  the  firft,  that  the  undulation  of  the  third 
of  particles  row  will  be  lefs  than  that  of  the  fecond,  and  fo  on,  as 
xvill  be  lefi  is  reprefented  in  fig.  83.  And  thus  it  appears,  that 
than  that  while  the  mafs  of  air  has  a  progrefiive  motion  along  the 
or  cana^  each  p^ticle  is  deferibing  a  weaving  line, 
of  wThich  a  line  parallel  to  the  direction  of  the  canal  is 
the  axis,  cutting  all  thefe  undulations.  This  axis  of 
each  undulated  path  will  be  firaight  or  curved  as  the  ca¬ 
nal  is,  and  the  excurfions  of  the  path  on  each  fide  of  its 
axis  will  be  lefs  and  lefs  as  the  axis  of  the  path  is  nearer 
to  the  axis  of  the  canal. 

Let  us  now7  fee  what  fejijlhle  efted  this  will  have  3  for 
all  the  motion  which  we  here  fpeak  of  is  imperceptible. 

It  is  demonfirated  in  mechanics,  that  if  a  body  moving 
with  any  velocity  be  defleded  from  its  redilineal  path 
by  a  curved  and  perfectly  fmooth  channel,  to  which  the 
rectilineal  path  is  a  tangent,  it  w7ill  proceed  along  this 
channel  with  undiminilhed  velocity.  Now  the  path,  in 
the  prefent  cafe,  may  be  confidered  as  perfedly  fmooth, 
fince  the  particles  do  not  touch  it.  It  is  one  of  the  un¬ 
dulations  which  we  are  confidering,  and  we  may  at  pre¬ 
fent  conceive  this  as  without  any  fubordinate  inequali¬ 
ties.  There  fliould  not,  therefore,  be  any  diminution 
of  the  velocity.  Let  us  grant  this  of  the  ahfolute  ve¬ 
locity  of  the  particle  3  but  w’hat  we  obferve  is  the  ve- 
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locity  of  the  mafs,  and  we  judge  of  it  perhaps  by  the  Air  in 
motion  of  a  feather  carried  along  by  it.  Let  us  fup- 1  Motk>n.  ^ 
pofe  a  tingle  atom  to  be  a  fenfible  objed,  and  let  us  at- 
tend  to  two  fuch  particles,  one  at  the  fide,  and  the  other 
in  the  middle :  although  we  cannot  perceive  the  Undu¬ 
lations  of  thefe  particles  during  their  progrefiive  mo¬ 
tions,  we  fee  the  progrefiive  motions  themfelves.  Let 
us  fuppofe  then  that  the  middle  particle  has  moved 
without  any  undulation -whatever,  and  that  it  has  ad¬ 
vanced  ten  feet.  The  lateral  particle  will  alfo  have 
moved  ten  feet  *,  but  this  has  not  been  in  a  firaight  line. 

It  will  not  be  fo  far  advanced,  therefore,  in  the  direc¬ 
tion  of  the  canal  3  it  will  be  left  behind,  and  will  ap¬ 
pear  to  us  to  have  been  retarded  in  its  motion :  and  in 
like  manner  each  thread  of  particles  will  be  more  and 
more  retarded  (apparently  only)  as  it  recedes  farther 
from  the  axis  of  the  canal,  or  what  is  ufually  called  the 
thread  of  the  flream. 

And  thus  the  obferved  fad  is  fhown  to  be  a  necef-  Button  the  ' 
fary  confequence  of  what  we  know  to  be  the  nature  of  whole  the 
a  compreflible  or  elaflic  fluid  3  and  that  without  fup-  undulatory 
pofing  any  diminution  in  the  real  velocity  of  each  par-1110^0!1  ls  a 
tide,  there  will  be  a  diminution  of  the  velocity  of  the  ftruftion 
fenfible  threads  of  the  general  ftream,  and  a  diminution 
of  the  whole  quantity  of  air  which  paffes  along  it  during 
a  given  time. 

Let  us  now  fuppofe  a  parcel  of  air  impelled  along 
a  pipe,  which  is  perfeBly  fmooth,  out  of  a  larger 
veffel,  and  iffuing  from  this  pipe  with  a  certain  velocity. 

It  requires  a  certain  force  to  change  its  velocity  in  the 
veffel  to  the  greater  velocity  which  it  has  in  the  pipe. 

This"  is  abundantly  demonfirated.  How  long  foever 
we  fup^Jbfe  this  pipe,  there  will  be  no  change  in  the  ve¬ 
locity,  or  in  the  force  to  keep  it  up.  But  let  us  fup¬ 
pofe  that  about  the  middle  of  this  pipe  there  is  a  part  of 
it  which  has  fuddenly  got  an  undulated  furface,  how¬ 
ever  imperceptible.  Let  us  further  fuppofe  that  the 
final  velocity  of  the  middle  thread  is  the  fame  as  be¬ 
fore.  In  this  cafe  it  is  evident  that  the  fum  total  of  the 
motions  of  all  the  particles  is  greater  than  before,  be- 
caufe  the  abfolute  motions  of  the  lateral  particles  is 
greater  than  that  of  the  central  particle,  which  we  fup¬ 
pofe  the  fame  as  before.  This  -abfolute  increafe  of  mo¬ 
tion  cannot  be  without  an  increafe  of  propelling  force  : 
the  force  ading  now,  therefore,  muft  be  greater  than 
the  force  ading  formerly.  Therefore,  if  only  the  for¬ 
mer  force  had  continued  to  ad,  the  fame  motion  of 
the  central  particle  could  not  have  been  preferved,  or 
the  progrefiive  motion  of  the  whole  fiream  muft  be  di~ 
minifhed. 

And  thus  we  fee  that  this  internal  infenfible  undula- 
tory  motion  becomes  a  real  obftrudion  to  the  fenfible 
motion  which  w*e  obferve,  and  occafions  an  expence  of 
power.  „oT 

Let  us  fee  what  will  be  the  confequence  of  extend-  Anaddi- 
ing  this  obfiruding  furface  further  along  the  canal,  tional  force 
It  muft  evidently  be  accompanied  by  an  augmentation  neceff  ry 
of  the  motion  produced,  if  the  central  Velocity  be  ftill for  Pre^e.r" 
kept  up  3  for  the  particles  which  are  now  in  contad  venpro-1 
with  the  fides  do  not  continue  to  occupy  that  fituation  :  greffive  mo 
the  middle  particles  moving  fafter  forward  get  over  don, 
them,  and  in  their  turn  come  next  the  fide  ;  and  as 
they  are  really  moving  equally  fad,  but  not  in  the  di- 
redion  into  which  they  are  now  to  be  forced,  force  is 
neceffary  for  changing  the  diredion  alfo)  and  this  is  in 
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addition  to  the  force  neceflary  for  producing  the  undula¬ 
tions  fo  minutely  treated  of.  The  confequence  of  this 
mull  be,  that  an  additional  force  will  be  neceflary  for 
preferving  a  given  progreflive  motion  in  a  longer  ob - 
Jlruciing  pipe,  and  that  the  motion  produced  in  a  pipe  of 
greater  length  by  a  given  force  will  be  lefs  than  in  a 
fhorter  one,  and  the  efflux  will  be  diminifhed. 

There  is  another  conflderation  which  mult  have  rsu 
influence  here.  Nothing  is  more  irrefragably  demon- 
ftratcd  than  the  neceflity  of  an  additional  force  for  pro¬ 
ducing  an  efRux  through  any  contra£lion,  even  though 
it  fliould  be  fucceeded  by  a  dilatation  of  the  paflage. 
Now  both  the  inequalities  of  the  Tides  and  the  undula¬ 
tions  of  the  motions  of  each  particle  are  equivalent  to  a 
fuccefflion  of  contractions  and  dilatations  j  although  each 
of  thefe  is  next  to  infinitely  fmall ;  their  number  is  alfo 
next  to  infinitely  great,  and  therefore  the  total  efte£l 
may  be  fenfible. 

We  have  hitherto  fuppofed  that  the  abfolute  velocity 
of  the  particles  was  not  diminifhed:  this  we  did,  ha¬ 
ving  affumed  that  the  interval  of  each  undulation  of 
the  fides  was  without  inequalities.  But  this  was  gra¬ 
tuitous  :  it  was  alfo  gratuitous  that  the  Tides  were  only 
undulated.  We  have  no  reafon  for  excluding  angular 
afperities.  Thefe  will  produce,  and  mod  certainly  of¬ 
ten  produce,  real  diminutions  in  the  velocity  of  the 
contiguous  particles  *,  and  this  muft  extend  to  the  very 
axis  of  the  canal,  and  produce  a  diminution  of  the  fum 
total  of  motion  :  and  in  order  to  preferve  the  fame  fen¬ 
fible  progreflive  motion,  a  greater  force  mud  be  em¬ 
ployed.  This  is  all  that  can  be  meant  by  faying  that 
there  is  a  refillance  to  the  motion  of  air  through  long 


3®  4  pipes. 

wantTof  There  remains  another  caufe  cf  diminution,  viz.  the 
perfed  flui-  want  of  perfe<d  fluidity,  whether  arifing  from  the  dif- 
dity.  femination  of  folid  particles  in  a  real  fluid,  or  from  the 
vifcidity  of  the  fluid.  W e  (hall  not  infifl  on  this  at  pre- 
fent,  becaufe  it  cannot  be  fhown  to  obtain  in  air,  at 
lead  in  any  cafe  which  dtferves  conflderation.  It  Teems 
of  no  importance  to  determine  the  motion  of  air  hur¬ 
rying  along  with  it  foot  or  dud.  The  efFe<d  of  fogs  on 
a  particular  modification  of  the  motion  of  air  will  be  con- 
fidered  under  the  article  Sound.  What  has  been  faid 
on  this  fubjcct  is  fufficient  for  our  purpofe,  as  explaining 
the  prodigious  and  unexpected  obfiru&ion  to  the  paf* 
fage  of  air  through  long  and  narrow  pipes.  We  are  able 
to  colle£l  an  important  maxim  from  it,  viz.  that  all  pipes 
of  communication  fhould  be  made  as  wide  as  circum- 
dances  will  permit  j  for  it  is  plain  that  the  obdru£lion 
depends  on  the  internal  furface,  and  the  force  to  over¬ 
come  it  mud  be  in  proportion  to  the  mafs  of  matter  which 
is  in  motion.  The  fil'd  increafes  as  the  diameter  of  the 
pipe,  and  the  lad  as  the  fquare.  The  obdru£lion  mud 
therefore  bear  a  greater  proportion  to  the  whole  motion 
in  a  fmall  pipe  than  in  a  large  one. 

The^law  of  ^  were  very  defirable  to  know  the  law  by  which  the 
retardation  retardation  extends  from  the  axis  to  the  Tides  of  the  ca- 
extending  nal,  and  the  proportion  which  lubfids  between  the 
airi™tothe  the  canal  and  the  forces  neceffary  for  overcom- 

fides  of  the  ^e  obdruftions  when  the  velocity  is  given  5  as  alfo 
canal  un-  whether  the  proportion  of  the  obdru&icn  to  the  whole 
known.  motion  varies  with  the  velocity  :  but  all  this  is  unknown. 

It  does  not,  however,  Teem  a  defperate  cafe  in  air  :  we 
know  pretty  diffinclly  the  law  of  aftion  among  its  par¬ 
ticles,  viz.  that  their  mutual  repulfions  are  inverfely  as 
VOL.  XVI.  Part  II. 
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their  didances.  This  promifes  to  enable  us  to  trace  the  Aii; in 
progrefs  of  undulation  from  the  Tides  of  the  canal  to  the  ,  ^'i0non'  ^ 

axis-  .  .  .  Tcf  ” 

We  can  fee  that  the  retardations  will  not  increafe  fo  It  will  not 
fad  as  the  fquare  of  the  velocity.  Were  the  fluid  in-  increafe  fo 
compreflible,  fo  that  the  undulatory 
were  invariable,  the  defledling  forces 
dividual  particle  is  made  to  deferibe  i 
would  be  precifely  fuch  as  arife  from  the  path  itfelf  and 
the  motion  in  it  ;  for  each  particle  would  be  in  the  fitu- 
ation  of  a  body  moving  along  a  fixed  path.  But  in  a 
very  compreflible  fluid,  fuch  as  air,  each  particle  may  be 
conffdered  as  a  folitary  body,  a&uated  by  a  projectile 
and  a  tranfverfe  force,  arifing  from  the  aClion  of  the  ad¬ 
joining  particles.  Its  motion  mud  depend  on  the  ad- 
juftment  of  thefe  forces,  in  the  fame  manner  as  the  ellip¬ 
tical  motion  of  a  planet  depends  on  the  adjudment  of 
the  force  of  projection,  with  a  gravitation  inverfely  pro¬ 
portional  to  the  fquare  of  the  didance  from  the  focus. 

The  tranfverfe  force  in  the  prefent  cafe  has  its  origin  in 
the  preffure  on  the  air  which  is  propelling  it  along  the 
pipe  :  this,  by  fqueezing  the  particles  together,  brings 
their  mutual  repulfion  into  aCtion.  Now  it  is  the  pro¬ 
perty  of  a  perfeCt  fluid,  that  a  preffure  exerted  on  any 
part  of  it  is  propagated  equally  through  the  whole  fluid  *, 
therefore  the  tranfverfe  forces  wThich  are  excited  by  this 
preffure  are  proportional  to  the  preffure  itfelf ;  and  we 
know  that  the  prefflires  exerted  on  the  furface  of  a  fluid, 
fo  as  to  expel  it  through  any  orifice,  or  along  any  canal, 
are  proportional  to  the  fquares  of  the  velocities  w'hich 
they  produce.  Therefore,  in  every  point  of  the  undu- 
latory  motion  of  any  particle,  the  tranfverfe  force  by 
which  it  is  defleded  into  a  curve  is  proportional  to  the 
fquare  of  its  velocity.  When  this  is  the  cafe,  a  body 
would  continue  to  deferibe  the  fame  curve  as  before  ; 
but,  by  the  very  compreflion,  the.  curvatures  are  increa- 
fed,  fuppofing  them  to  remain  fimilar.  This  would  re¬ 
quire  an  increafe  of  the  tranfverfe  forces  ;  but  this  is  not 
to  be  found :  therefore  the  particle  will  not  deferibe  a 
fimilar  curve,  bnt  one  which  is  lefs  incurvated  in  all  its 
parts confequently  the  progreflive  velocity  of  the  whole, 
which  is  the  only  thing  perceivable  by  us,  will  not  be  fo 
much  diminiffied*  \  that  is,  the  obdru&ions  will  not  in- 
creafe  fo  fad  as  they  would  otherwife  do,  or  as  the  fquares 
of  the  velocities. 

This  reafoning  is  equally  applicable  to  all  fluids,  and 
is  abundantly  confirmed  by  experiments  in  hydraulics, 
as  we  (hall  fee  when  conff dering  the  motion  of  rivers. 

We  have  taken  this  opportunity  of  delivering  our  notions 
on  this  fubjeft  •,  becaufe,  as  we  have  often  faid,  it  is  in 
the  avowed  diferete  conflitution  of  air  that  we  fee  mod 
didinclly  the  operation  of  thofe  natural  powers  which 
conditute  fluidity  in  general.  307 

We  would  beg  leave  to  mention  a  form  of  experiment 
for  difeovering  the  law  of  retardation  with  confiderable  ^nts  on 
accuracy.  Experiments  have  been  made  on  pipes  and  pipes  and 
canals.  Mr  Boffut,  in  his  Hydrodynomique ,  has  given  canals, 
a  very  beautiful  fet  made  on  pipes  of  an  inch  and  two 
inches  diameter,  and  200  feet  long  :  but  although  thefe 
experiments  are  very  inflru&ive,  they  do  not  give  us 
any  rule  by  which  we  can  extend  the  refult  to  pipes  of 
greater  length  and  difFerent  diameters. 

Let  a  fmooth  cylinder  be  fet  upright  in  a  very  large 
veflel  or  pond,  and  be  moveable  round  its  axis  :  let  it  be 
turned  round  by  means  of  a  wheel  and  pulley  with  an 
4  Y  uniform 


path  of  a  particle  as 

,  iquare  or 

by  which  each  velocU 

ts  undulating  path  ties. 
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Velocity  of  uniform  motion  and  determined  velocity.  It  will  ex- 
,  Wind.  er^  fame  force  on  the  contiguous  water  which  would 
be  exerted  on  it  by  water  turning  round  it  with  the 
fame  velocity  :  and  as  this  water  would  ha'fe  its  motion 
gradually  retarded  by  the  fixed  cylinder,  fo  the  moving 
cylinder  will  gradually  communicate  motion  to  the  fur¬ 
rounding  water.  We  ihould  obferve  the  water  gradually 
dragged  round  by  it ;  and  the  vortex  would  extend  far¬ 
ther  and  farther  from  it  as  the  motion  is  continued,  and 
the  velocities  of  the  parts  of  the  vortex  wTill  be  lefs  and 
lefs  as  we  recede  from  the  axis.  Now,  we  apprehend, 
that  when  a  point  of  the  Surface  of  the  cylinder  has  moved 
over  200  feet,  the  motion  of  the  water  at  different  dif- 
tances  from  it  will  be  fimilar  and  proportional  to,  if  not 
precifely  the  fame  wTith,  the  retardations  of  water  flow¬ 
ing  200  feet  at  the  fame  didance  from  the  fide  of  a  ca¬ 
nal  :  at  any  rate,  the  two  are  fufceptible  of  an  accurate 
comparifon,  and  the  law  of  retardation  may  be  accurate¬ 
ly  deduced  from  obfervations  made  on  the  motions  of 
30S  this  vortex. 

\yind  is  Air  in  motion  is  a  very  familiar  objeCf  of  obfervation  ^ 
tiorj11  m°"  an^  ^  *s  Intere{ling-  languages  ^  has  got  a  name  \ 

w t  call  it  wind  :  and  it  is  only  upon  reflection  that  we 
confider  air  as  -wind  in  a  quiefcent  date.  Many  perfons 
hardly  know  what  is  meant  when  air  is  mentioned  •,  but 
they  cannot  refufe  that  the  blad  from  a  bellows  is  the 
expuliion  of  what  they  contained  ;  and  thus  they  learn 
that  wind  is  air  in  motion. 

The** ve loci-  ^  is  confequence  to  know  the  velocity  of  wind  ; 
ty  of  wind  but  no  good  and  unexceptionable  method  has  been  con- 
not  eafily  trived  for  this  purpofe.  The  bed  feems  to  be  by  mea- 
difeovered.  furjng  the  fpace  palled  over  by  the  diadow  of  a  cloud ; 

but  this  is  extremely  fallacious.  In  the  fird  place,  it  is 
certain,  that  although  we  fuppofe  that  the  cloud  has  the 
velocity  of  the  air  in  which  it  is  carried  along,  this  is  not 
an  exaCf  meafure  of  the  current  on  the  furface  of  the 
earth  \  wre  may  be  almod  certain  that  it  is  greater  :  for 
air,  like  all  other  fluids,  is  retarded  by  the  fides  and  bot¬ 
tom  of  the  channel  in  which  it  moves.  But,  in  the  next 
place,  it  is  very  gratuitous  to  fuppofe,  that  the  velocity 
of  the  cloud  is  the  velocity  of  the  dratum  of  air  between 
the  cloud  and  the  earth  ;  we  are  almod  certain  that  it  is 
not.  It  is  abundantly  proved  by  Dr  Hutton  of  Edin¬ 
burgh,  that  clouds  are  always  formed  when  two  parcels 
of  air  of  different  temperatures  mix  together,  each  con¬ 
taining  a  proper  quantity  of  vapour  in  the  date  of  che¬ 
mical  folution.  We  know  that  different  drata  of  air  wall 
frequently  flowT  in  different  directions  for  a  long  time. 
In  1781  while  a  great  fleet  rendezvouzed  in  Leith 
Roads  during  the  Dutch  war,  there  was  a  brifk  eaderly 
•wind  for  about  five  weeks  \  and,  during  the  lad  fortnight 
of  this  period,  there  was  a  brilk  wefterly  current  at  the 
’height  of  about  three-fourths  of  a  mile.  This  was  didinCf- 
}y  indicated  by  frequent  fleecy  clouds  at  a  great  didance 
above  a  lower  dratum  of  thefe  clouds,  which  were  driv¬ 
ing  all  this  time  from  the  eadward.  A  gentleman  who 
was  at  the  fiege  of  Quebec  in  1759,  informed  us,  that 
one  day  while  there  blew  a  gale  from  the  wed,  fo  hard 
ihat  the  fhips  at  anchor  in  the  river  were  obliged  to 
drike  their  topmads,  and  it  wTas  with  the  utmod  diffi¬ 
culty  that  fome  wrell  manned  boats  could  row  againd  it, 
carrying  fome  artillery  dores  to  a  pod  above  the  town, 
feveral  (hells  were  thrown  from  the  town  to  dedroy  the 
boats  :  one  of  the  diells  burd  in  the  air  near  the  top  of 
ijts  flight,  which  was  about  half  a  mile  high.  The 


fmoke  of  this  bomb  remained  in  the  fame  fpot  for  above  Velocity  of 
a  quarter  of  an  hour,  like  a  great  round  ball,  and  gra-  ^  Wind, 
dually  dilfipated  by  diffufion,  without  removing  many 
yards  from  its  place.  When,  therefore,  two  drata  of  air 
come  from  different  quarters,  and  one  of  them  flows 
over  the  other,  it  will  be  only  in  the  contiguous  furfaces 
that  a  precipitation  of  vapour  will  be  made.  This  will 
form  a  thin  fleecy  cloud  5  and  it  will  have  a  velocity 
and  direction  which  neither  belongs  to  the  upper  nor  to 
the  lower  dratum  of  air  which  produced  it.  Should 
one  of  thefe  drata  come  from  the  ead  and  the  other 
from  the  wed  with  equal  velocities,  the  cloud  formed 
between  them  will  have  no  motion  at  all  \  fliould  one 
come  from  the  ead,  and  the  other  from  the  north,  the 
cloud  will  move  from  the  north-ead  with  a  greater  velo¬ 
city  than  either  of  the  drata.  So  uncertain  then  is  the 
information  given  by  the  clouds  either  of  the  velocity 
or  the  direClion  of  the  wind.  A  thick  fmoke  from  a 
furnace  will  give  us  a  much  lefs  equivocal  meafure  ;  and 
this,  combined  with  the  effeCts  of  the  wind  in  impelling 
bodies,  or  deflecting  a  loaded  plane  from  the  perpendicu¬ 
lar,  or  other  effeCts  of  this  kind,  may  give  us  meafures  of 
the  different  currents  of  wind  with  a  precifion  fuflicient 
for  all  practical  ufes.  ^  ^ 

The  celebrated  engineer  Mr  John  Smeaton  has  given,  TheVefuIfc 
in  the  5  id  volume  of  the  Philofophical  TranfaCtions,  the  of  Smea- 
velocities  of  wind  correfponding  to  the  ufual  dencmina-  ton  s  ob- 
tions  in  our  language.  Thefe  are  founded  on  a  grea t  ^ a 
number  of  obfervations  made  by  himfelf  in  the  courts  of|ieatjj 
his  praCtice  in  ereCting  wind-mills.  They  are  contained 
in  the  following  table. 


3id 


Miles 
per  hour. 

1 

2 

3 

4 

5 

10 

*5 

20 

25 

30 

35 

40 

45 

50 

60 

80 

100 


Feet 

per  ieconc!. 


L 

440  s 

5-877. 

7-33  J 1 

14.67  ; 
22.  \ 

29-34': 

36.67  Ji 
44.0  r. 
5I*343 


58.68 

66.01 

73*35 

88.02 


1 


117.36 

146.70 


Names* 


Light  airs. 
Breeze. 


Brifk  gale. 
Fredi  gale.’ 
Strong  gale, 
Hard  gale. 


Storm. 


I 


Hurricane,  tearing  up 
trees,  overturning  build¬ 
ings,  See, 


See  alfo  fome  valuable  experiments  by  him  on  this 
fubjeCt,  Philofophical  TranfaCtions  1760  and  1761. 

One  of  the  mod  ingenious  and  convenient  methods  Account  of 
for  meafuring  the  velocity  of  the  wind  is  to  employ  its  Dr  Lind’s 
preffure  in  fupporting  a  column  of  water,  in  the  fame  way  anemome- 
as  Mr  Pitot  meafures  the  velocity  of  a  current  of  water. ter> 

We  believe  that  it  was  fird  propofed  by  Dr  James  Lind 
of  Windfor,  a  gentleman  eminent  for  his  great  know¬ 
ledge  in  all  the  branches  of  natural  fcience,  and  for  his 
ingenuity  in  every  matter  of  experiment  or  praCHcal  ap¬ 
plication. 

His  anemometer  (as  thefe  indrum ents  are  called)  con- Fig.  $4, 

fids 
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Velocity  offifts  of  a  glafs  tube  of  the  form  ABCD  (fig.  84.),  open 
Wind.  at  both  ends,  and  having  the  branch  AB  at  right  angles 
t0  the  branch  CD.  This  tube  contains  a  few  inches  of 
water  or  any  fluid  (the  lighter  the  better)  ;  it  is  held 
with  the  part  CD  uprigh  ,  and  AB  horizontal  and  in 
the  direction  of  the  wind  j  that  is,  with  the  mouth  A 
fronting  the  wind.  The  wind  a£ts  in  the  way  of  pref- 
fure  on  the  air  in  AB,  compreffes  it,  and  caufes  it  to 
prefs  on  the  furface  of  the  liquor ;  forcing  it  down  to  F, 
while  it  rifes  to  E  in  the  other  leg.  The  velocity  of 
the  wind  is  concluded  from  the  difference  E f  between 
the  heights  of  the  liquor  in  the  legs.  As  the  wind  does 
not  generally  blow  with  uniform  velocity,  the  liquor  is 
apt  to  dance  in  the  tube,  and  render  the  obfervation  dif¬ 
ficult  and  uncertain  :  to  remedy  this,  it  is  proper  to  con- 
trad!  very  much  the  communication  at  C  between  the 
two  legs.  If  the  tube  has  half  an  inch  of  diameter  (and 
it  ftiould  not  have  lefs),  a  hole  of  Tr5  of  an  inch  is  large 
enough  ;  indeed  the  hole  can  hardly  be  too  fmall,  nor 
the  tubes  too  large. 

It  is  inge-  This  inftrument  is  extremely  ingenious,  arid  will  un- 

nious  and  doubtedly  give  the  proportions  of  the  velocities  of  dif- 

ufefuU  ferent  currents  with  the  greateft  precilion  j  for  in  what¬ 
ever  way  the  preffure  of  wind  is  produced  by  its  mo¬ 
tion,  we  are  certain  that  the  different  preffures  are  as  the 
fquares  of  the  velocities :  if,  therefore,  we  can  obtain  one 
certain  meafure  of  the  velocity  of  the  wind,  and  obferve 
the  degree  to  which  the  preffure  produced  by  it  raifes 
the  liquor,  we  can  at  all  other  times  obferve  the  pref¬ 
fures  and  compute  the  velocities  from  them,  making  pro¬ 
per  allowances  for  the  temperature  and  the  height  of 
the  mercury  in  the  barometer  ;  becaufe  the  velocity  will 
be  in  the  l'ubduplicate  ratio  of  the  denfity  of  the  air  in- 
verfely  when  the  preffure  is  the  fame. 

It  is  ufually  concluded,  that  the  velocity  of  the  wind 
is  that  which  would  be  acquired  by  falling  from  a  height 
which  is  to  E/' as  the  weight  of  water  is  to  that  of  an 
equal  bulk  of  air.  Thus,  fuppofing  air  to  be  840  times 
lighter  than  water,  and  that  Ey  is  of  an  inch,  the 
velocity  will  be  about  63  feet  per  fecond,  which  is  that 
of  a  very  hard  gale,  approaching  to  a  ftorm.  Hence  we 
fee  by  the  bye,  that  the  fcale  of  this  inftrument  is  ex¬ 
tremely  ftiort,  and  that  it  would  be  a  great  improvement 
of  it  to  make  the  leg  CD  not  perpendicular,  but  very 
much  Hoping  5  or  perhaps  the  following  form  of  the 
inftrument  will  give  it  all  the  perfection  of  which  it  is 
Fig.  85.  capable.  Let  the  horizontal  branch  AB  (fig.  85.)  be 
contracted  at  B,  and  continued  horizontally  for  feveral 
inches  BG  of  a  much  fmaller  bore,  and  then  turned 
down  for  two  or  three  inches  GC,  and  then  upwards 
with  a  wide  bore.  To  ufe  the  inftrument,  hold  it  with 
the  part  DC  perpendicular  ;  and  (having  fheltered  the 
mouth  A  from  the  wind)  pour  in  water  at  D  till  it  ad¬ 
vances  along  GB  to  the  point  B,  which  is  made  the 
beginning  of  the  fcale  ;  the  water  in  the  upright  branch 
Handing  at  f  in  the  fame  horizontal  line  with  BG. 
Now,  turn  the  mouth  A  to  the  wind  5  the  air  in  AB 
will  be  compreffed  and  will  force  the  water  along  BG 
to  F,  and  caufe  it  to  rife  from  f  to  E  j  and  the  range 
f  E  will  be  to  the  range  BF  on  the  fcale  as  the  feftion 
of  the  tube  BG  to  that  of  CD.  Thus,  if  the  width  of 
DC  be  4  an  inch,  and  that  of  BG  To-  we  fhall  have  25 
inches  in  the  fcale  for  one  inch  of  real  preffure  E  f 

But  it  has  not  been  demonftrated  in  a  very  fatisfac- 
tory  manner,  that  the  velocity  of  the  wind  is  that  ac- 
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quired  by  falling  through  the  height  of  a  column  of  air  Velocity  of 
whofe  weight  is  equal  to  that  of  the  column  of  water  , 

E  f  Experiments  made  with  Pitot’s  tube  in  currents  v 
of  water  thow  that  feveral  corrections  are  neceffary  for 
concluding  the  velocity  of  the  current  from  the  eleva¬ 
tions  in  the  tube  :  thefe  corrections  may  however  be 
made,  and  fafely  applied  to  the  prefent  cafe ;  and  then 
the  inftrument  will  enable  us  to  conclude  the  velocity 
of  the  wind  immediately,  without  any  fundamental  com¬ 
panion  of  the  elevation,  with  a  velocity  actually  deter¬ 
mined  upon  other  principles.  The  chief  ufe  which  we 
have  for  this  information  is  in  our  employment  of  wind 
as  an  impelling  power,  by  which  we  can  aCtuate  ma¬ 
chinery  or  navigate  (hips.  Thefe  are  very  important 
applications  of  pneumatical  doCtrines,  and  merit  a  par¬ 
ticular  confideration  j  and  this  naturally  brings  us  to  the 
laft  part  of  our  fubjeCt,  viz.  the  confideration  of  the  im- 
pulfe  of  air  on  bodies  expofed  to  its  aCtion,  and  the  re- 
fiftance  which  it  oppofes  to  the  paffage  of  bodies  through 
it.  .  .  3r3 

This  is  a  fubjeCt  of  the  greateft  importance  5  being  This  fub- 
the  foundation  of  that  art  which  has  done  the  greateft  je(ft 1S  moft 
honour  to  the  ingenuity  of  man,  and  the  greateft  fervice  ri^al- 
to  human  fociety,  by  connecting  together  the  moft  dif-  f0  difficult* 
tant  inhabitants  of  this  globe,  and  making  a  communi¬ 
cation  of  benefits  which  would  otherwife  have  been  im- 
poflible  ;  we  mean  the  art  of  Navigation  or  Seamanlhip. 

Of  all  the  machines  which  human  art  has  conftruCted,  a 
Ihip  is  not  only  the  greateft  and  moft  magnificent,  but 
alfo  the  moft  ingenious  and  intricate ;  and  the  clever 
feaman  poffeffes  a  knowledge  founded  on  the  moft  diffi¬ 
cult  and  abftrufe  doft lines  of  mechanics.  The  feaman 
probably  cannot  give  any  account  of  his  own  fcience  $ 
and  he  poffeffes  it  rather  by  a  kind  of  intuition  than  by 
any  procefs  of  reafoning;  but  the  fuccefs  and  efficacy  of 
all  the  mechanifm  of  this  complicated  engine,  and  the 
propriety  of  all  the  manoeuvres  which  the  feaman  prac- 
tiles,  depend  on  the  invariable  laws  of  mechanics  ;  and 
a  thorough  knowledge  of  thefe  would  enable  an  intelli¬ 
gent  perfon  not  only  to  underftand  the  machine  and  the 
manner  of  working  it,  but  to  improve  both. 

Unfortunately  this  is  a  fubjeft  of  very  great  difficulty  5 
and  although  it  has  employed  the  genius  of  Newton,  and 
he  has  confidered  it  with  great  care,  and  his  followers 
have  added  more  to  his  labours  on  this  fubjeCt  than  on 
any  other,  it  ftill  remains  in  a  very  imperfeCt  ftate. 

A  minute  difeuflion  of  this  fubjeCt  cannot  therefore 
be  expeCted  in  a  work  like  this  :  we  mu  ft  content  our- 
felves  with  fuch  a  general  ftatement  of  the  moft  approv¬ 
ed  doCtrine  on  the  fubjeCt  as  {hall  enable  our  readers  to 
conceive  it  diftinCtly,  and  judge  with  intelligence  and 
confidence  of  the  practical  deductions  which  may  be 
made  from  it. 

It  is  evidently  a  branch  of  the  general  theory  of  the  Impulie 
impulfe  and  rcliftance  of  fluids,  which  belongs  to  Hy-  and  refiit- 
DRAULICS,  but  will  be  better  underftood  when  the  me-  a?ce 
chanical  properties  of  compreflible  fluids  have  been  con~air* 
fidered.  It  was  thought  very  reafonable  to  fuppofe  that 
the  circumftances  of  elafticity  would  introduce  the  fame 
changes  in  the  impulfe  and  refiftance  of  fluids  that  it 
does  in  folid  bodies.  It  would  greatly  divert  the  atten¬ 
tion  from  the  diftinCtive  properties  of  air,  if  we  fliould 
in  this  place  enter  on  this  fubjeCt,  which  is  both  exten- 
five  and  difficult.  We  reckon  it  better  therefore  to  take 
the  whole  together :  this  we  fhall  do  under  the  article 
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Velocity  at  RESISTANCE  of  Fluids,  and  confine  ourfelves  at  prefent 
,  W.nd.  ^  tQ  w}jat  reiates  to  the  impulfe  and  refiftance  of  air 
v  alone  ;  anticipating  a  few  of  ^the  general  propofitions 
of  that  theory,  but  without  demonltration,  in  order  to 
underftand  the  applications  which  may  be  made  of  it. 

Fig.  S6.  Suppofe  then  a  plane  furface,  of  which  a  C  (fig.  86.) 

is  the  feftion,  expofed  to  the  action  of  a  ftream  of  wind 
blowing  in  the  direction  QC,  perpendicular  to  a  C. 
The  motion  of  the  wind  will  be  obftruCted,  and  the  fur- 
face  a  C  prefled  forward.  And  as  all  impulfe  or  pref- 
fure  is  exerted  in  a  direction  perpendicular  to  the  fur- 
face,  and  is  refilled  in  the  oppofite  direction,  the  furface 
will  be  impelled  in  the  direction  GD,  the  continuation 
of  QC.  And  as  the  mutual  aCtions  of  bodies  depend  on 
their  relative  motions,  the  force  ailing  on  the  furface 
a  C  will  be  the  fame,  if  we  (hall  fuppofe  the  air  at  reft, 
and  the  furface  moving  equally  fwift  in  the  oppofite 
direction.  The  refill ance  of  the  air  to  the  motion  of 
the  body  will  be  equal  to  the  impulfe  of  the  air  in  the 
former  cafe.  Thus  refiftance  and  impulfe  are  equal  and 
315  contrary. 

Air  mo-  Jf  the  air  be  moving  twice  as  fall,  its  particles  will 
ving  with  •  double  impulle :  but  in  this  cafe  a  double  num- 
velocity  her  °f  particles  will  exert  their  impulie  m  the  lame  time : 
will  gene-  the  impulfe  will  therefore  be  fourfold  and  in  general 
rally  impel  it  will  be  as  the  fquare  of  the  velocity  :  or  if  the  air 
f$uare  of  an<^  body  be  both  in  motion,  the  impulie  and  refiftance 
that  velo-  w1'^  be  proportional  to  the  iquare  of  the  relative  velo¬ 
city.  city. 

This  is  the  firft  propofition  on  the  fubjeCt,  and  it  ap¬ 
pears  very  confonant  to  reafon.  There  will  therefore 
be  fome  analogy  between  the  force  of  the  air’s  impulfe 
or  the  refiftance  of  a  body,  and  the  weight  of  a  column 
of  air  incumbent  on  the  furface ;  for  it  is  a  principle 
in  the  aCtion  of  fluids,  that  the  heights  of  the  columns 
of  fluid  are  as  the  fquares  of  the  velocities  which  their 
peffures  produce.  Accordingly  the  fecond  propofition 
is,  that  the  abfolute  impulfe  of  a  ftream  of  air,  blowing 
perpendicularly  on  any  furface,  is  equal  to  the  weight 
cf  a  column  of  air  which  has  that  furface  for  its  bafe, 
and  for  its  height  the  fpace  through  which  a  body  mult 
fall  in  order  to  acquire  the  velocity  of  the  air. 

Thirdly,  Suppofe  the  furface  AC  equal  to  a  C  no 
longer  to  be  perpendicular  to  the  ftream  of  air,  but  in¬ 
clined  to  it  in  the  angle  ACD,  which  we  lhall  call  the 
angle  of  incidence ;  then,  by  the  refolution  of  forces,  it 
follows,  that  the  action  of  each  particle  is  diminilhed  in 
the  proportion  of  radius  to  the  fine  of  the  angle  of  in¬ 
cidence,  or  of  AC  to  AL,  AL  being  perpendicular  to 
CD. 

Again  :  Draw  AK  parallel  to  CD.  It  is  plain  that 
no  air  lying  farther  from  CD  than  KA  is  will  ftrike 
the  plane.  The  quantity  of  impulfe  therefore  is  dimi¬ 
nilhed  ftill  farther  in  the  proportion  @f  a  C  to  ICC,  or 
of  AC  to  AL.  Therefore,  on  the  whole,  the  abfolute 
impulfe  is  diminilhed  in  the  proportion  of  AC*  to  AL*  : 
hence  the  propofition,  that  the  impulfe  and  refiftance  of 
a  given  furface  are  in  the  proportion  of  the  fquare  of  the 
fine  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  in  the  direction  PL,  per¬ 
pendicular  to  the  impelled  furface,  and  the  furface  tends 
to  move  in  this  direction  :  but  fuppofe  it  moveable  only 
in  fome  other  direction  PO,  or  that  it  is  in  the  direction 
PQ  that  we  wilh  to  employ  this  impulfe,  its  action  is 
therefore  oblique  j  and  if  wre  wilh  to  know  the  intenfity 
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of  the  impulfe  in  this  direction,  it  mull  be  diminilhed  Velocity  of 
ftill  farther  in  the  proportion  of  radius  to  the  coline  of  the  Wind, 
angle  LPG  or  fine  of  CPO.  Hence  the  general  pro-  v 
polition  :  The  effective  impulfe  is  as  the  furface,  as  the 
fquare  of  the  velocity  of  the  wind,  as  the  fquare  of  the  fine 
of  the  angle  of  incidence,  and  as  the  fine  of  the  obliquity 
jointly,  which  we  may  exprefs  by  the  lymbol  R  —  S‘\  *• 
jin.1'  !•  jin.  O  ;  and  as  the  impulfe  depends  on  the  den- 
fity  of  the  impelling  fluid,  we  may  take  in  every  circum- 
ftance  by  the  equation  RrrS'D-V*’  fn1  1-jin.  O.  If 
the  impulfe  be  eftimated  in  the  direction  of  the  ftream, 
the  angle  of  obliquity  ACD  is  the  fame  with  the  angle 
of  incidence,  and  the  impulfe  in  this  direction  is  as  the 
furface,  as  the  Iquare  of  the  velocity,  and  as  the  cube  of 
the  angle  of  incidence  jointly. 

It  evidently  follows  from  thefe  premifes,  that  if  AC  A' 
be  a  wedge,  of  which  the  bafe  AA'  is  perpendicular  to 
the  wind,  and  the  angle  ACA'  bifeCted  by  its  direCHon, 
the  direCt  or  perpendicular  impulfe  on  the  bale  k  to  the 
oblique  impulfe  on  the  lides  as  radius  to  the  fquare  of 
the  fine  of  half  the  angle  ACA'. 

The  fame  mult  be  affirmed  of  a  pyramid  or  cone 
AC-A',  of  which  the  axis  is  in  the  direction  of  the 
wind. 

If  ACA'  (fig.  87.)  reprefent  the  feCtion  of  a  folid,  Fig.  87. 
produced  by  the  revolution  of  a  curve  line  APC  round 
the  axis  CD,  which  lies  in  the  direction  of  the  wind,  the 
impulfe  on  this  body  may  be  compared  with  the  direct 
impulfe  on  this  bafe,  or  the  refiftance  to  the  motion  of 
this  body  through  the  air  may  be  compared  with  the 
direCt  refiftance  of  its  bafe,  by  refolving  its  furface  into 
elementary  planes  P p,  which  are  coincident  with  a  tan¬ 
gent  plane  PR,  and  comparing  the  impulfe  on  P p  with 
the  direct  impulfe  on  the  correfponding  part  K  k  of  the 
bafe. 

In  this  way  it  follows  that  the  impulfe  on  a  fphere 
is  one  half  of  the  impulfe  on  its  great  circle,  or  on  the 
bafe  of  a  cylinder  of  equal  diameter. 

We  lhall  conclude  this  Iketch  of  the  doCtrine  with  a 
very  important  propofition  to  determine  the  moft  advan¬ 
tageous  polition  of  a  plane  furface,  when  required  to 
move  in  one  direction  while  it  is  impelled  by  the  wind 
blowing  in  a  different  direction.  Thus,  6 

Let  AB  (fig.  88.)  be  the  fail  of  a  Ihip,  CA  the  di- important 
region  in  which  the  w  ind  blow's,  and  AD  the  line  of  inference 
the  fhip’s  courfe.  It  is  required  to  place  the  yard  AC  froin  ?his 
in  fuch  a  polition  that  the  impulfe  of  the  wind  upon  the  do<-trmc' 
fail  may  have  the  greateft  effect  poflible  in  impelling 
the  Ihip  along  AD. 

Let  AB,  Ab,  be  two  pofitions  of  the  fail  very  near  Fig.  88. 
the  bell  polition,  but  on  oppofite  fides  of  it.  Draw  BE, 
b  e,  perpendicular  to  CA,  and  BF,  b  f  perpendicular  to 
AD,  calling  AB  radius  j  it  is  evident  that  BE,  BF, 
are  the  lines  of  impulfe  and  obliquity,  and  that  the  ef¬ 
fective  impulfe  is  BE*  x BF,  or  be*  x bf.  This  muft  be 


a  maximum. 


Let  the  points  B,  b,  continually  approach  and  ulti¬ 
mately  coincide  ;  the  chord  b  B  will  ultimately  coincide 
with  a  ftraight  line  CBD  touching  the  circle  in  B  ;  the 
triangles  CBE,  cbe  are  fimilar,  as  alfo  the  triangles 
DBF,  D b f:  therefore  BE*  :  £<?*=: BC*  :  be1,  and 
BF  :  b /— BD  :  6  D  ;  and  BE*  X  BF  :  b  X  6/=CB*  X 
BD  :  c  b *  x^D.  Therefore  when  AB  is  in  the  belt  po- 
fition,  fo  that  BE2  X  BF  is  greater  than  b  e 1  X  bf  wre 
lhall  have  CB  x  BD  greater  than  C b*  X  bT),  or  cB*  XBD 
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Telocity  ofis  alfo  a  maximum.  This  we  know  to  be  the  cafe  when 
Wmd.  CB^i2BD  :  therefore  the  fail  mud  be  fo  placed  that 
’  'v  1  the  tangent  of  the  angle  of  incidence  thall  be  double  of 
the  tangent  of  the  angle  of  the  fail  and  keel. 

In  a  common  windmill  the  angle  CAD  is  neceffarily 
a  right  angle  }  for  the  fail  moves  in  a  circle  to  which 
the  wind  is  perpendicular  :  therefore  the  belt  angle  of 
the  fail  and  axle  will  be  54°.44  nearly. 

Such  is  the  theory  of  the  refidance  and  impuTls  of 
the  air.  It  is  extremely  fimple  and  of  eafiy  application. 
In  all  phyfical  theories  there  are  affumptions  which  de¬ 
pend  on  other  principles,  and  thofe  on  the  judgement  of 
the  natural! It  ;  fo  that  it  is  always  proper  to  confront 
the  theory  with  experiment.  There  are  even  circum- 
itances  in  the  prefent  cafe  which  have  not  been  attended 
to  in  the  theory.  When  a  dream  of  air  is  obdru^tedby 
a  folid  body,  or  when  a  folid  body  moves  along  in  air, 
the  ah-  is  condenfed  before  it  and  rarefied  behind.  There 
is  therefore  a  preffure  on  the  anterior  parts  arifing  from 
this  want  of  equilibrium  in  the  elafticity  of  the  air. 
This  mud  be  fuperadded  to  the  force  arifing  from  the 
impetus  or  inertia  of  the  air.  We  cannot  tell  with  pre- 
oidon  what  may  be  the  amount  oi  this  condenfation  $ 
it  depends  on  the  velocity  with  which  any  condenfation 
diifufes  itfelf. 

Alfo,  if  the  motion  be  fo  rapid  that  the  preffure  of 
the  atmofphere  cannot  make  the  air  immediately  occupy 
the  place  quitted  by  the  body,  it  will  fudain  this  pref- 
3t7  fure  on  its  fore  part  to  be  added  to  the  other  forces. 
Account  of  Experiments  on  this  fubjed  are  by  no  means  nume- 
the  princi-  rf)us  .  at  ieaft  fuch  experiments  as  can  be  depended  on 
pa!  ex  peri-  for  thc  foundation  0f  any  pradical  application.  The 
tMs*  fab-  fird  that  have  this  charader  are  thofe  publilhed  by  Mr 
jed.  Robins  in  1742  in  his  treatife  on  Gunnery.  They  were 
repeated  with  fome  additions  by  the  Chevalier  Borda, 
and  fome  account  of  them  pub jji died  in  the  Memoirs  of 
the  Academy  of  Sciences  in  1763.  In  the  Philofo- 
phical  Tranfadions  of  the  Royal  Society  of  London, 
vol.  lxxiii.  there  are  fome  experiments  of  the  fame  kind 
on  a  larger  fcale  by  IVIr  Edgeworth.  *lhefe  were^  all 
made  in  the  way  defcribed  in  our  account  of  Mr  Robins’s 
improvements  in  gunnery.  Bodies  were  made  to  move 
with  determined  velocities,  and  the  refidances  were 
meafured  by  weights. 

In  all  thefe  experiments  the  refidances  were  found 
very  exadly  m  the  proportion  of  the  fquares  of  the  ve¬ 
locities  ;  but  they  were  found  confiderably  greater  than 
the  weight  of  the  column  of  air,  whofe  height  would 
produce  the  velocity  in  a  falling  body.  Mr  Robins’s 
experiments  on  a  fquare  of  16  inches,  defcribing  2$.2 
feet  per  fecond,  indicate  the  refidance  to  be  to  this 
weight  nearly  as  4  to  3.  Eorda’s  experiments  on  the 
fame  furface  date  the  difproportion  dill  greater. 

The  refidances  are  found  not  to  be  in  the  proportion 
of  the  furfaces,  but  increafe  confiderably  fader.  Sur¬ 
faces  of  9,  16,  36,  and  81  inches,  moving  with  one  ve¬ 
locity,  had  refidances  in  the  proportion  of  9,  17L  42Z> 
and  104-!. 

Now  as  this  deviation  from  the  proportion  of  the  fur- 
faces  increafes  with  great  regularity,  it  is  mod  probable 
that  it  continues  to  increafe  in  furfaces  of  dill  greater 
extent  5  and  thefe  are  the  mod  generally  to  be  met 
with  in  practice  in  the  a&ion  of  wind  on  drips  and  mills. 

Borda’s  experiments  on  81  inches  diow  that  the  im- 
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pulfe  of  wind  moving  one  foot  per  fccond  is  about  Velocity  of 
of  a  pound  on  a  fquare  foot.  Therefore  to  find  the  ,  Wincl-  t 
im pulfe  on  a  foot  correfponding  to  any  velocity,  divide 
the  fquare  of  the  velocity  by  500,  and  we  obtain  the 
impulle  in  pounds.  Mr  Roufe  oi  Leicederdiire  made 
many  experiments,  which  are  mentioned  with  great  ap¬ 
probation  by  Mr  Smeaton.  Ilis  great  fagacity  and  ex¬ 
perience  in  the  ere&ion  of  windmills  oblige  us  to  pay  a 
conliderable  deference  to  his  judgement.  Thefe  experi¬ 
ments  confirm  our  opinion,  that  the  impulfes  increafe 
fader  than  the  furfaces.  The  following  table  was  cal¬ 
culated  from  Mr  Roufe’s  obfervations,  and  may  be  con- 
fidered  as  pretty  near  the  truth. 


Vc-Io  ity 

Tm pulfe  on  a 

in  Fee  t. 

Foot  in  Pom  ds. 

O 

0,000 

IO 

0,2  29 

20 

'  0,915 

3° 

2,059 

40 

3,660 

5° 

5-7 !  8 

60 

87234 

7° 

1 1,207 

80 

14.638 

90 

18,526 

100 

22,872 

1 10 

27,675 

1 20 

32,926 

130 

38.654 

140 

44>83° 

150 

50462 

If  we  multiply  the  fquare  of  the  velocity  in  feet  by 
16,  the  produdl  will  be  the  impulfe  or  refidance  on  a 
fquare  foot  in  grains,  according  to  Mr  Roufe's  numbers. 

The  greated  deviation  from  the  theory  occurs  in  the 
oblique  impulfes.  Mr  Robins  compared  the  refidance 
of  a  wedge,  whofe  angle  was  90°,  with  the  refidance 
of  its  bafe  ;  and  indead  of  finding  it  lefs  in  the  propor¬ 
tion  of  sjl.  to  I,  as  determined  by  the  theory,  he  found 
it  greater  in  the  proportion  of  55  to  68  nearly  *,  and 
when  he  formed  the  body  into  a  pyramid,  of  which  the 
fides  had  the  fame  furface  and  the  fame  inclination  as 
the  fides  of  the  wedge,  the  refidance  of  the  bafe  and 
face  were  now  as  55  to  39  nearly  :  fo  that  here  the 
fame  furface  with  the  fame  inclination  had  its  refidance 
reduced  from  68  to  39  by  being  put  into  this  form. 
Similar  deviations  occur  in  the  experiments  of  the  Che¬ 
valier  Borda  }  and  it  may  be  colle&ed  from  both,  that 
the  refidances  diminidi  more  nearly  in  the  proportion  of 
the  fines  of  incidence  than  in  the  proportion  of  the 
fquares  of  thofe  fines. 

The  irregularity  in  the  refidance  of  curved  furfaces 
is  as  great  as  in  plane  furfaces.  In  general,  the  theory 
gives  the  oblique  impulfes  on  plane  furfaces  much  too 
fmall,  and  the  impulfes  on  curved  furfaces  too  great. 
The  refidance  of  a  fphere  does  not  exceed  the  fourth 
part  of  the  refidance  of  its  great  circle,  indead  of  being 
its  half ;  but  the  anomaly  is  fuch  as  to  leave  hardly  any 
room  for  calculation.  It  would  be  very  defirable  to 
have  the  experiments  on  this  fubjeft  repeated  in  a  great¬ 
er  variety  of  cafes,  and  on  larger  furfaces,  fo  that  the, 
errors  of  the  experiments  may  be  of  lefs  confequence„ 
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It  is  of 
great  con- 


Refiftance  Tift  tins  matter  be  reduced  to  fome  rule,  the  art  of 
of  Air  in  wor^ing  Hiips  muff  remain  very  imperfedl,  as  muft  alfo 
Gunnery.  conftru6tion  of  windmills. 

The  cafe  in  which  we  are  moll  interefled  in  the 
knowledge  of  the  refiftance  of  the  air  is  the  motion  of 
bullets  and  fhells.  Writers  on  artillery  have  long  been 
knowThe^  of  the  great  effeft  of  the  air’s  refiftance.  It 

refiftance  feems  to  have  been  this  confideration  that  chiefly  enga- 
of  air  in  ged  Sir  Ifaac  Newton  to  conftder  the  motions  of  bodies 
the  motion  in  a  reflfting  medium.  A  propofttion  or  two  wrould 
of  bullets,  |iaye  fufHced  for  fhowing  the  incompatibility  of  the  pla¬ 
netary  motions  with  the  fuppofttion  that  the  celeftial 
fpaces  were  filled  with  a  fluid  matter ;  but  he  has  with 
great  folicitude  confidered  the  motion  of  a  body  pro¬ 
jected  on  the  furface  of  the  earth,  and  its  deviation 
from  the  parabolic  track  aftigned  by  Galileo.  Pie  has 
bellowed  more  pains  on  this  problem  than  any  other  in 
his  whole  work  j  and  his  inveftigation  lias  pointed  out 
almoft  all  the  improvements  which  have  been  made  in 
the  application  of  mathematical  knowledge  to  the  ftudy 
of  nature.  Nowhere  does  his  fagacity  and  fertility  of 
refource  appear  in  fo  ftrong  a  light  as  in  the  fecond 
book  of  the  Principle ,  which  is  almoft  wholly  occupied 
by  this  problem.  The  celebrated  mathematician  John 
Bernouilli  engaged  in  it  as  the  ftneft  opportunity  of  dif- 
playing  his  fuperiority.  A  miftake  committed  by  New¬ 
ton  in  his  attempt  to  a  folution  was  matter  of  triumph 
to  him ;  and  the  whole  of  his  performance,  though  a 
piece  of  elegant  and  elaborate  geometry,  is  greatly  hurt 
by  his  continually  bringing  this  miftake  (which  is  a 
mere  trifle)  into  view.  The  difficulty  of  the  fubjeCt  is 
fo  great,  that  fubfequent  mathematicians  feem  to  have 
kept  aloof  from  it  j  and  it  has  been  entirely  overlooked 
by  the  many  voluminous  writers  who  have  treated  pro- 
fefledly  on  military  projectiles.  They  have  fpoken  in¬ 
deed  of  the  refiftance  of  the  air  as  affeCting  the  flight  of 
fhot,  but  have  faved  themfelves  from  the  tafk  of  invef- 
tigating  this  effeCt  (a  tafk  to  which  they  were  unequal), 
by  fuppofmg  that  it  was  not  fo  great  as  to  render  their 
theories  and  practical  deductions  very  erroneous.  Mr 
Robins  was  the  firft  wTho  ferioufly  examined  the  fubjeCt. 
He  fhowed,  that  even  the  Newtonian  theory  (which  had 
been  corrected,  but  not  in  the  fmalleft  degree  improved 
or  extended  in  its  principles)  was  fufRcient  to  ftiow 
that  the  path  of  a  cannon  ball  could  not  refemble  a  pa¬ 
rabola.  Even  this  theory  fhowed  that  the  refiftance  was 
more  than  eight  times  the  weight  of  the  ball,  and  fhould 
produce  a  greater  deviation  from  the  parabola  than  the 
parabola  deviated  from  a  ftraight  line. 

This  Ample  but  Angular  obfervation  wras  a  ftrong 
proof  how  faulty  the  profeffed  writers  on  artillery  had 
:  TillT  keen>  in  rather  amuftng  themfelves  with  elegant  but  ufe- 
in  this1  re-  applications  of  eafy  geometry,  than  in  endeavouring 

to  give  their  readers  any  ufeful  information.  He  add¬ 
ed,  that  the  difference  between  the  ranges  by  the  New¬ 
tonian  theory  and  by  experiment  was  fo  great,  that 
the  refiftance  of  the  air  muft  be  vaftly  fuperior  to  what 
that  theory  fuppofed.  It  was  this  which  fuggefted  to 
him  the  neceflity  of  experiments  to  afeertain  this  point. 
We  have  feen  the  refult  of  thefe  experiments  in  mode¬ 
rate  velocities ;  and  that  they  were  fufficient  for  calling 
the  whole  theory  in  queftion,  or  at  leaft  for  rendering  it 
ufelefs.  It  became  neceffary  therefore  to  fettle  every 
point  by  means  of  a  dired  experiment.  Here  was  a 
great  difficulty.  How  fhall  we  meafure  either  thefe 
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great  velocities  which  are  obfetved  in  the  motions  of  Refiftance' 
cannon-fhot,  or  the  reftftances  which  thefe  enormous  of  Air  in 
velocities  occaflon  ?  Mr  Robins  had  the  ingenuity  to  do 
both.  The  method  which  he  took  for  meafuring  the  ve¬ 
locity  of  a  mufket-ball  was  quite  original  \  and  it  was 
fufceptible  of  great  accuracy.  We  have  already  given 
an  account  of  it  under  the  article  Gunnery.  Having 
gained  this  point,  the  other  was  not  difficult.  In  the 
moderate  velocities  he  had  determined  the  reftftances  by 
the  forces  which  balanced  them,  the  weights  which  kept 
the  refilled  body  in  a  ftate  of  uniform  motion.  In  the 
great  velocities,  he  propofed  to  determine  the  reftftances 
by  their  immediate  effects,  by  the  retardations  which  they 
occaftoned.  This  was  to  be  done  by  firft  afeertaining 
the  velocity  of  the  ball,  and  then  meafuring  its  velocity 
after  it  had  palled  through  a  certain  quantity  of  air.  The 
difference  of  thefe  velocities  is  the  retardation,  and  the 
proper  meafure  of  the  refiftance  •,  for,  by  the  initial  and 
Anal  velocities  of  the  ball,  we  learn  the  time  which  was 
employed  in  paffing  through  this  air  with  the  medium 
velocity.  In  this  time  the  air’s  refiftance  diminifhed  the 
velocity  by  a  certain  quantity.  Compare  this  with  the 
velocity  which  a  body  projected  direCtly  upwards  would 
lofe  in  the  fame  time  by  the  refiftance  of  gravity.  The 
two  forces  muft  be  in  the  proportion  of  their  effeCts. 

Thus  we  learn  the  proportion  of  the  refiftance  of  the  air 
to  the  weight  of  the  ball.  It  is  indeed  true,  that  the 
time  of  paffing  through  this  fpace  is  not  accurately  had 
by  taking  the  arithmetical  medium  of  the  initial  and 
final  velocities,  nor  does  the  refiftance  deduced  from  this 
calculation  accurately  correfpond  to  this  mean  velocity  *, 
but  both  may  be  accurately  found  by  the  experiment  by 
a  very  trou’olefome  computation,  as  is  fhown  in  the  5th 
and  6th  propofitions  of  the  fecond  book  of  Newton’s 
Principle.  The  difference  between  the  quantities  thus 
found  and  thofe  deduced  from  the  Ample  procefs  is  quite 
trifling,  and  far  within  the  limits  of  accuracy  attain¬ 
able  in  experiments  of  this  kind  }  it  may  therefore  be 
fafely  negleCted. 

Mr  Robins  made  many  experiments  on  this  fubjeCt  $  jyir  Robins 
but  unfortunately  he  has  publifhed  only  a  very  few,  fuch  made  many 
as  were  fufficient  for  afeertaining  the  point  he  had  inexPeri" 
view.  He  intended  a  regular  work  on  the  fubjeCt,  in 
which  the  gradual  variations  of  refiftance  correfpondingj^ 
to  different  velocities  fhould  all  be  determined  by  expe¬ 
riment  :  but  he  was  then  newly  engaged  in  an  import¬ 
ant  and  laborious  employment,  as  chief  engineer  to  the 
Eaft  India  Company,  in  whole  fervice  he  w^ent  out  to 
India,  where  he  died  in  lefs  than  two  years.  It  is  to  be 
regretted  that  no  perfon  has  profecuted  thefe  experiments. 

It  would  be  neither  laborious  nor  difficult,  and  would 
add  more  to  the  improvement  of  artillery  than  any  thing 
that  has  been  done  fince  Mr  Robins’s  death,  if  we  except 
the  profecution  of  his  experiments  on  the  initial  veloci¬ 
ties  of  cannon-fhot  by  Dr  Charles  Hutton  royal  profeffor 
at  the  Woolwich  Academy.  It  is  to  be  hoped  that  this 
gentleman,  after  having  with  fuch  effeCt  and  fuccefs  ex¬ 
tended  Mr  Robins’s  experiments  on  the  initial  velocities 
of  mufket-fhot  to  cannon,  will  take  up  this  other  fubjeCt, 
and  thus  give  the  art  of  artillery  all  the  fcientific  foun¬ 
dation  which  it  can  receive  in  the  prefent  ftate  of  our 
mathematical  knowledge.  Till  then  we  muft  content 
ourfelves  with  the  practical  rules  which  Robins  has  de¬ 
duced  from  his  own  experiments.  As  he  has  not  given 
us  the  mode  of  deduction,  we  mujt  compare  the  refults 
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with  experiment.  He  has  indeed  given  a  very  extenfive 
companion  with  the  numerous  experiments  made  both  in 
Britain  and  on  the  continent }  and  the  agreement  is  very 
great.  His  learned  commentator  Euler  has  been  at  no 
pains  to  inveftigate  thefe  rules,  and  has  employed  him- 
felf  chiefly  in  detefting  errors,  mo  ft  of  which  are  fup- 
pofed,  becaufe  he  takes  for  a  finifhed  work  what  Mr 
Robins  only  gives  to  the  public  as  a  liafty  but  ufeful 
Iketch  of  a  new  and  very  difficult  branch  of  fcience. 

'jPhe  general  refult  of  Robins's  experiments  on  the  re¬ 
tardation  of  mufket-lliot  is,  that  although  in  moderate 
velocities  the  refinance  is  fo  nearly  in  the  duplicate  pro¬ 
portion  of  the  velocities  that  we  cannot  obferve  any  de¬ 
viation,  yet  in  velocities  exceeding  200  feet  per  fecond 
the  retardations  increafe  fafler,  and  the  deviation  from 
this  rate  increafes  rapidly  with  the  velocity.  He  aferibes 
this  to  the  caufes  already  mentioned,  viz.  the  condenfa- 
tion  of  the  air  before  the  ball  and  to  the  rarefadion  be¬ 
hind,  in  confequence  of  the  air  not  immediately  occu¬ 
pying  the  fpace  left  by  the  bullet.  This  increafe  is  fo 
great 
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that  if  the  refinance  to  a  ball  moving  with  the 
velocity  of  1700  feet  in  a  fecond  be  computed  on  the 
fuppofition  that  the  refiftance  obferved  in  moderate  ve¬ 
locities  is  increafed  in  the  duplicate  ratio  of  the  velocity, 
it  will  be  found  hardly  one- third  part  of  its  real  quanti¬ 
ty.  He  found,  for  inftance,  that  a  ball  moving  through 
-1670  feet  in  a  fecond  loft  about  I  25  feet  per  fecond  of  its 
velocity  in  palling  through  50  feet  of  air.  This  it  muft 
have  done  in  the  r~  of  a  fecond,  in  which  time  it  would 
have  loft  one  foot  if  proje<fted  directly  upwards ; from  wdnch 
it  appears  that  the  refiftance  wTas  about  1 25  times  its 
weight,  and  more  than  three  times  greater  than  if  it  had 
increafed  from  the  refiftance  in  fmall  velocities  in  the  du¬ 
plicate  ratio  of  the  velocities.  He  relates  other  experi¬ 
ments  which  (howT  fimilar  refults. 

But  he  alfo  mentions  a  Angular  circumftance,  that  till 
the  velocities  exceed  1100  feet  per  fecond,  the  refiftan- 
ces  increafe  pretty  regularly,  in  a  ratio  exceeding  the 
duplicate  ratio  of  the  velocities  }  but  that  in  greater  ve¬ 
locities  the  refinances  become  fuddenly  triple  of  wrhat 
they  would  have  been,  even  according  to  this  law  of  in¬ 
creafe.  He  thinks  this  explicable  by  the  vacuum  which 
is  then  left  behind  the  ball,  it  being  well  known  that 
air  rufties  into  a  vacuum  with  the  velocity  of  1 132  feet 
per  fecond  nearly.  Mr  Euler  controverts  this  conclu- 
fion,  as  inconfiftent  with  that  gradation  which  is  obferved 
in  all  the  operations  of  nature  j  and  fays,  that  although 
the  vacuum  is  not  produced  in  fmaller  velocities  than 
this,  the  air  behind  the  ball  muft  be  fo  rare  (the  fpace 
being  but  imperfectly  filled),  that  the  prefture  on  the 
anterior  part  of  the  ball  muft  gradually  approximate  to 
that  preffure  which  an  abfolute  vacuum  would  produce 
but  this  is  like  his  other  criticifms.  Robins  does  no¬ 
where  affert  that  this  fudden  change  of  refiftance  hap¬ 
pens  in  the  tranfition  of  the  velocity  from  1132  feet  to 
that  of  1131  feet  11  inches  or  the  like,  but  only  that 
it  is  very  hidden  and  very  great.  It  may  be  ftri£tly 
demonftrated,  that  fuch  a  change  muft  happen  in  a  nar¬ 
row  enough  limit  of  velocities  to  juftify  the  appellation 
of  hidden  :  a  fimilar  fa£t  may  be  obferved  in  the  motion 
of  a  folid  through  water.  If  it  be  gradually  accelera¬ 
ted,  the  water  will  be  found  nearly  to  fill  up  its  place, 
till  the  velocity  arrives  at  a  certain  magnitude,  corre- 
fponding  to  the  immerfion  of  the  body  in  the  water  •, 
and  then  the  fmalleft  augmentation  of  its  mo  Ron  imme- 
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diately  produces  a  void  behind  it,  into  which  the  water  Refiftance 
rufhes  in  a  violent  manner  and  is  dafhed  into  froth.  A  Qunnery# 
gentleman,  who  has  had  many  opportunities  for  fuch  ob 
fevvations,  allures  us,  that  when  handing  near  the  line  of 
direction  of  a  cannon  difeharging  a  ball  with  a  large 
allotment  of  powder,  fo  that  the  initial  velocity  certain¬ 
ly  exceeded  1100  feet  per  fecond,  he  always  obferved  a 
very  fudden  diminution  of  the  noife  which  the  bullet 
made  during  its  paffage.  Although  the  ball  was  coming 
towards  him,  and  therefore  its  noife,  if  equable,  would 
be  continually  increafing,  he  obferved  that  it  was  loudeft 
at  firft.  That  this  continued  for  a  fecond  or  two,  and 
fuddenly  diminifhed,  changing  to  a  found  which  was 
not  only  weaker,  but  differed  in  kind,  and  gradually  in« 
creafed  as  the  bullet  approached  him.  He  faid,  that  the 
firft  noife  was  like  the  hiding  of  red-hot  iron  in  water, 
and  that  the  fubfequent  noife  rather  refembled  a  hazy 
whittling.  Such  a  change  of  found  is  a  neceffary  confe¬ 
quence  of  the  different  agitation  of  the  air  in  the  two 
cafes.  We  know  alfo,  that  air  rufhing  into  a  void,,  as 
when  we  break  an  exhaufted  bottle,  makes  a  report  like 
a  mufkcl. 

Mr  Robins’s  affertion  therefore  has  every  argument 
for  its  truth  that  the  nature  of  the  thing  will,  admit. 

But  we  are  not  left  to  this  vague  reafoning  :  his  expe¬ 
riments  (how  us  this  diminution  of  refiftance.  It  clear¬ 
ly  appears  from  them,  that  in  a  velocity  of  1700  feet 
the  refiftance  is  more  than  three  times  the  refiftance  de¬ 
termined  by  the  theory  which  he  fuppofes  the  common 
one.  When  the  velocity  was  1065  feet,  the  adlual  re¬ 
fiftance  was  T-y  of  the  theoretical  *,  and  when  the  velo-^ 
city  was  400  feet,  the  adual  refiftance  was  about  4  of 
the  theoretical.  That  he  affumed  a  theory  of  refiftance 
which  gave  them  all  too  fmall,  is  of  no  confequence  in 

the  prefent  argument.  3*3 

Mr  Robins,  in  fumming  up  the  refults  of  his  obier-Rule  by 
vations  on  this  fubj eft,  gives  a  rule  very  eafily  remem- Robins  for 
bered  for  computing  the  refiftances  to  thofe  very  rapid 
motions.  It  has  been  already  mentioned  m  the  article  and  very 
Gunnery,  but  we  repeat  it  here,  in  order  to  accommo- rapid  mo-  - 
date  it  to  the  quantities  which  have  been  determined  in  dons, 
fome  degree  by  experiment. 

A  C  B  E> 

Let  AB  reprefent  the  velocity  of  1700  feet  per  fecond, 
and  AC  any  other  velocity.  Make  BD  to  AD  as  the 
refiftance  given  by  the  ordinary  theory  to  the  refiftance 
actually  obferved  in  the  velocity  1700  :  then  will  CD 
be  to  AD  as  the  refiftance  aftigned  by  the  ordinary 
theory  to  the  velocity  AC  is  to  that  which  really  corre- 
fponds  to  it. 

To  accommodate  this  to  experiment,  recollect  *  that  a  *See  Gmu 
fphere  of  the  fize  of  a  1 2  pound  iron  (hot,  moving  25  feet  nery,  n° 
in  a  fecond,  had  a  refiftance  of  of  a  pound.  Augment 
this  in  the  ratio  of  25*  to  1700%  and  w>e  obtain  .210 
nearly  for  the  theoretical  refiftance  to  this  velocity  j 
but  by  comparing  its  diameter  of  4-J  inches  with  the 
diameter  of  the  leaden  ball,  which.  had  a  refiftance  of  at 
leaft  1 1  pounds  wfith  this  velocity,  we  conclude  that  the 
1 2  pound  fhot  wrould  have  nad  a  refiftance  of  39^  pounds . 
therefore  BD  5  AD— 210  :  396,  and  AB  :  AD=i86  : 

396  5  and  AB  being  1700,  AD  will  be  3613. 

Let  AD”tf,  AC=xy  and  let  R  be  the  refiftance  to  a 
12  pound  iron  fhot  moving  one  foot  per  fecond,  and 
r  the  refiftance  (in  pounds)  wanted  for  the  velocity  x  ; 
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Mr  Robins’s  experiments  give 


R~ - -  very  neatly*  This 

.  *375° 

which  is  nearly  one  fourth. 

0.26323^  x*  _ 

* —  -  or  very  nearly 


gives  R a=  0,263235, 
Thus  our  formula  becomes 


fallir 


3613— v  7  J4 (3613— x)> 

fhort  of  the  truth  about  TVh  part.  The  fimplicity  of 
the  formula  recommends  it  to  our  ufe,  and  when  we  in- 
creafe  its  refult  it  is  incomparably  nearer  to  the 
true  refult  of  the  theory  as  corrected  by  Mr  Robins  than 
we  can  hope  that  the  theory  is  to  the  adlual  refinance. 
We  can  eafily  fee  that  Mr  Robins’s  correction  is  only  a 
fagacious  approximation.  If  we  fuppofe  the  velocity  3613 
feet,  a  very  poflible  thing,  the  refiftance  by  this  formula 
is  infinite,  which  cannot  be.  We  may  even  fuppofe  that 
the  refinance  given  by  the  formula  is  near  the  truth  only 
in  fuch  velocities  as  do  not  greatly  exceed  1700  feet 
per  fecond.  No  military  projeCtile  exceeds  2200, 
and  it  is  great  folly  to  make  it  fo  great,  becaufe  it  is 
reduced  to  1 700  almoft  in  an  infiant,  by  the  enormous 
refinance. 

The  refiftance  to  other  balls  will  be  made  by  taking 
them  in  the  duplicate  ratio  of  the  diameters. 

The  difeuf-  .  It  has  been  already  obferved,  that  the  firfi  mathema- 
fions  of  ma- ticians  of  Europe  have  lately  employed  themfelves  in  im- 
rns^ot  eaii  Prov*ng  ^is  theory  °f  the  motion  of  bodies  in  a  refifl- 
ly  applied. "  medium  but  their  difeufiions  are  fuch  as  few  ar- 
tilleriils  can  underftand.  The  problem  can  only  be 
folved  by  approximation,  and  this  by  the  quadrature  of 
very  complicated  curves.  They  have  not  been  able 
therefore  to  deduce  from  them  any  praClical  rules  of 
325  eafy  application,  and  have  been  obliged  to  compute 
Borda’s  and  tables  fuited  to  different  cafes.  Of  thefe  performances, 
Robms's  that  0f  Chevalier  Rorda,  in  the  Memoirs  of  the  A- 
cademy  of  Sciences  for  1769,  feems  the  befi  adapted  to 
military  readers,  and  the  tables  are  undoubtedly  of  con- 
fidefable  ufe  3  but  it  is  not  too  much  to  fay,  that  the 
hm pie  rules  of  Mr  Robins  are  of  as  much  fervice,  and 
are  more  eafily  remembered  :  befides,  it  muft  be  obfer¬ 
ved,  that  the  nature  of  military  fervice  does  not  give 
room  for  the  application  of  any  very  precife  rule.  The 
only  advantage  that  we  can  derive  from  a  perfed  theory 
would  be  an  improvement  in  the  conftrudion  of  pieces 
of  ordnance,  and  a  more  judicious  appropriation  of  certain 
velocities  to  certain  purpofes.  The  fervice  of  a  gun  or 
mortar  mufl  always  be  regulated  by  the  eye. 

There  is  another  motion  of  which  air  and  other  elafiic 
fluids  are  fufceptible,  viz.  an  internal  vibration  of  their 
particles,  or  undulation,  by  which  any  extended  portion 
of  air  is  difiributed  into  alternate  parcels  of  condenfed 
and  rarefied  air,  wrhich  are  continually  changing  their 
condition  without  changing  their  places.  By  this  change 
the  condenfation  which  is  produced  in  one  part  of  the  air 
is  gradually  transferred  along  the  mafs  of  air  to  the  great- 
ell  diflances  in  all  diredions.  It  is  of  importance  to  have 
fome  diftind  conception  of  this  motion.  It  is  found  to 
be  by  this  means  that  diftant  bodies  produce  in  us  the 
fenfation  of  found.  See  Acoustics.  Sir  Ifaac  Newton 
treated  this  fubjed  with  his  accuftomed  ingenuity,  and 
has  given  us  a  theory  of  it  in  the  end  of  the  fecond  book 
of  his  Principia.  This  theory  has  been  objected  to  with 
refped  to  the  conduct  of  the  argument,  and  other  expla¬ 
nations  have  been  given  by  the  moft  eminent  mathema¬ 
ticians.  Though  they  appear  to  differ  from  Newton’s, 
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their  refults  are  precifely  the  fame  j  but,  on  a  clofe  ex*.  UntMation 
mmation,  they  differ  no  more  than  John  Bernoubti’s  of>  Air. 
theoiem  of  centripetal  forces  differs  from  Newton’s  v 
viz.  the  one  being  exprefled  by  geometry  and  the  other 
by  literal  analyfis.  The  celebrated  De  la  Grange  redu¬ 
ces  Newton’s  in  vefiigation  to  a  tautological  propofiticn. 

01  identical  equation ;  but  Mr  \  oung  of  Trinity  college, 

Dunlin,  has,  by  a  different  turn  of  exprefiion,  freed  New¬ 
ton’s  method  from  this  objection.  We  fhall  not  repeat 
it  here,  but  refer  our  mathematical  readers  to  the  article 
Acoustics,  as  it  is  not  our  bufinefs  at  prefent  to  confider 
its  connexion  with  found. 

But  fince  Newton  publifhed  this  theory  of  aerial  un-  Ra/bJen 
dulations,  and  of  their  propagation  along  the  air,  and  ufed  to  ex- 
fince  the  theory  has  been  fo  correded  and  improved  asP  aln  a  va- 
to  be  received  by  the  mod  accurate  philofophers  as  a  ritty  of  na’ 
branch  of  natural  philofophy  fufceptible  of  rigid  de- tUral  phe’ 
monftration,  it  has  been  freely  reforted  to  by  many nomenJU 
writers  on  other  parts  of  natural  fcience,  who  did  not 
Profefs  to  be  mathematicians,  but  made  ufe  of  it  for 
explaining  phenomena  in  their  own  line  on  the  autho¬ 
rity  of  the  mathematicians  themfelves.  I  earning  from 
them  that  this  vibration,  and  the  qvaquaverfum  propa¬ 
gation  of  the  pulfes,  were  the  neceffary  properties  of  an 
elaftic  fluid,  and  that  the  rapidity  of  this  propagation 
had  a  certain  aflignable  proportion  to  the  elafticity  and 
denfity  of  the  fluid,  they  freely  made  ufe  of  thefe  corn- 
cefiions,  and  have  introduced  elafiic  vibrating  fluids  in¬ 
to.  many  fads,  where  others  would  fufpeci  no  fuch 
thing,  and  have  attempted  to  explain  by  their  means 
many  abftrufe  phenomena  of  nature.  Alt  hers  are  every¬ 
where  introduced,  endued  with  great  elafticity  and  te¬ 
nuity.  Vibrations  and  pulfes  are  fuppofed  in  this  aether, 
and  thefe  are  offered  as  explanations.  The  dodrines 
of  animal  fpirits  and  nervous  fluids,  and  the  whole 
mechanical  fyflem  of  Hartley,  by  which  the  operations 
of  the  foul  are  faid  to  be  explained,  have  their  foun¬ 
dation  in  this  theory  of  aerial  undulations.  If  thefe 
fancied  fluids,  and  their  internal  vibrations,  really  ope¬ 
rate  in  the  phenomena  aferibed  to  them,  any  explana¬ 
tion  that  can  be  given  of  the  phenomena  from  this 
principle  mufl  be  nothing  elfe  than  fhowing  that  the 
legitimate  confidences  of  thefe  undulations  are  fimilar 
to.  the  phenomena  5  or,  if  we  are  no  more  able  to  fee 
this  lafl  flep  than  in  the  cafe  of  found  (which  wre  know 
to  be  one  confequence  of  the  aerial  undulations,  although 
we  cannot  tell  how),  we  mufl  be  able  to  point  out,  as  in 
the  cafe  of  found,  certain  conflant  relations  between 
the  general  laws  of  thefe  undulations  and  the  general 
laws  of  the  phenomena.  It  is  only  in  this  way  that  we 
think  ourfelves  intitled  to  fay  that  the  aerial  undulations 
are  caufes,  though  not  the  only  caufes,  of  found  ;  and 
it  is  becaufe  there  is  no  fuch  relation,  but,  on  the  con¬ 
trary,  a  total  diflimilarity,  to  be  obferved  between  the 
laws  of  elafiic  undulations  and  the  laws  of  the  propaga¬ 
tion  of  light,  that  we  afiert  with  confidence  that  ethe¬ 
real  undulations  are  not  the  caufes  of  vifion. 

Explanations  of  this,  kind  fuppofe,  therefore,  in  the  But'lhe  a»- 
firft  place,  that  the  philofopher  who  propofes  them  un- plication  ‘ 
derftands  precifely  the  nature  of  thefe  undulations  \  in not  bein^ 
the  next  place,  that  he  makes  his  reader  fenfible  of  m^le  with 
thofe  circumflances  of  them  which  are  concerned  in  the  Vifion 
e{fe6l  to  be  explained  ;  and,  in  the  third  place,  that  * 

he  makes  the  reader  underftand  how  this  circumftance 
of  the.  vibrating  fluid  is  conn eded  with  the  phenome¬ 
non,  either  by  fhowing  it  to  be  its  mechanical  caufe, 
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as  when  the  philofopher  explains  the  refounding  of  a 
rauiical  chord  to  a  flute  or  pipe  which  gave  the  fame 
tone  ;  or  by  (bowing  that  this  circumftance  of  the  un¬ 
dulation  alwavs  accompanies  the  phenomenon,  as  when 
the  philofopher  (hows  that  233  vibrations  of  air  in  a 
fecond,  in  whatever -manner  or  by  wnatever  caule  they 
are  produced  always  are  followed  by  the  fenfation  of 
the  tone  C  in  the  middle  of  the  harplichord. 

•  But  here  we  muft  obferve,  that,  with  the  exception 
of  Euler’s  unfuccefsful  attempt  to  explain  the  optical 
phenomena  by  the  undulations  of  ether,  we  have  met 
with  no  explanation  of  natural  phenomena,  by  means  ot 
elaftic  and  vibrating  fluids,  where  the.  author  has.  to 
much  as  attempted  any  one  of  thefe  three  things,  loin- 
d'fpenfablv  requifite  in  a  logical  explanation.  1  hey 
have  talked  of  vibrations  without  defcnbmg  them,  or 
giving  the  reader  the  leal!  notion  of  what  kind  they  are ; 
and  in  no  inftance  that  we  can  recolleft  have  they 
(howed  how  fuch  vibrations  could  have  any  influence  in 
the  nhenomenon.  Indeed,  by  not  deferring  with  pre- 
ciflon  the  undulations,  they  were  freed  from  the  tai*  ot 
fl'owing  them  to  be  mechanical  caufes  of  the  phenome¬ 
non  ;  and  when  any  of  them  fliow.  any  analogy  between 
the  general  laws  of  elaftic  undulations  and  the  general 
laws  of  the  phenomenon,  the  analogy  is  fo  vague,  mdi- 
(linft,  or  partial,  that  no  perfon  of  common  prudence 
would  receive  it  as  argument  in  any  cafe  in  which  he 
was  much  ir.terefted. 

•  We  think  it  our  duty  to  remonftrate  againlt  this  ho- 
venly  way  of  writing  :  we  would  even  hold  it  up  to  re¬ 
probation.  It  has  been  chiefly  on  this  faithlefs  founda¬ 
tion  that  the  blind  vanity  of  men  lias  railed  that  de¬ 
grading  fvftem  of  opinions  called  Materialism,  by 
which  the"  affections  and  faculties  of  the  foul  of  man  have 
been  refolved  into  vibrations  and  pulfes  of  ether. 

We  alfo  think  it  our  duty  to  give  fome  account  <M 
this  motion  of  elaftic  fluids.  It  muft  be  fuch  an  account 
as  (hall  be  underllood  by  thofe  who  are  not  mathemati¬ 
cians,  becaufe  thofe  only  are  in  danger  of  being  milled 
by  the  improper  application  of  them.  Mathematical 
difeuftion  is,  however,  unavoidable  in  a  (object  purely 
mathematical  •,  but  we  (hall  introduce  nothing  that  may 
not  be  eafily  underftood  or  confided  m;  and  we  trait 
that  mathematical  readers,  will  excufe  us  , or  a  mode  of 
reafoning  which  appears  to  them  lax  and  inelegant. 

Th^  firft  thing  incumbent  on  us  is  to  mow  how  elaitic 
fluids  differ  from  the  unelaftic  in  the  propagation  of  any 
agitation  of  their  parts.  When  a  long  Lube  is  filled 
-with  water,  and  any  one  part  of  it  putlied  out  of  its 
place,  the  whole  is  inlfantly  moved  like  a  folid  ma  s. 
But  this  is  not  the  cafe  with  air.  If  a  door  be  fuddenly 
(hut,  the  window  at  the  farther  end  of  a  long  and  clofe 
room  will  rattle  5  but  fome  time  will  elapfe  between  the 
(hutting  of  the  door  and  the  motion  of  the  window. 
If  fome  light  duft  be  lying  on  a  braced  drum,,  and  an¬ 
other  be  violently  beat  at  a  little  diftance  Irom  it,  an  at¬ 
tentive  obferver  will  fee  the  duft  dance  up  from  the 
parchment  j  but  this  will  be  at  the  mllant  he  bears  the 
found  of  the  ftroke  on  the  other  drum  and  a  ienfible 
time  after  the  ftroke.  Many  fuch  familiar  faffs  (how 
that  the  agitation  is  gradually  communicated  along  the 
air  ;  and  therefore  that  when  one  particle  is  agitated  by 
any  fenfible  motion,  a  finite  time,  however  (mail,  mult 
elanfe  before  the  adjoining  particle  is  agitated  111  the 
fame  manner.  This  would  not  be  the  cafe  in  water  ll 
VOL.  XVI.  Part  II. 


729 

water  be  perfectly  incompreflible.  We  think  that  this  Undulation 
may  be  made  intelligible  with  very  little  trouble. 
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Let  A,  B,  C,  D,  &c,  be  a  row  of  aerial  particles, 
at  fucli  diftances  that  their  elafticity  juft  balances  the 
preffure  of  the  atmofphere  j  and  let  us  fuppofe  (as  is 
deducible  from  the  obferved  denfity  of  air  being  pro¬ 
portional  to  the  comprefting  force)  that  the  elafticity  of 
the  particles,  by  which  they  keep  each  other  at  a  dil- 
tance,  is  as  their  diftances  inverfely.  Let  us  farther  fup¬ 
pofe  that  the  particle  A  has  been  carried,  with  an  uni* 
form  motion,  to  a  by  fome  external  force.  It  is  evident 
that  B  cannot  remain  in  its  prefent  ftate  j  for  being 
now  nearer  to  a  than  to  C,  it  is  propelled  towards  C  by 
the  excefs  of  the  elafticity  of  A  above  the  natural  elafti¬ 
city  of  C.  Let  E  be  the  natural  elafticity  of  the  par¬ 
ticles,  or  the  force  correiponding  to  the  diftance  BC  or 
BA,  and  let  E  be  the  force  which  impels  B  towards 
C,  and  let /  be  the  force  exerted  by  A  when  at  a. 
We  have 


E  :/— Bfl  :  BC,  =Bu  BA  •, 
and  E  :  f — E=B  a  :  BA— B  nz=B  a 
or  E  :  F=  B  a  :  A  a. 


:  A  a; 


Now  in  fig.  89.  let  ABC  be  the  line  joining  three  Fig.  S9. 
particles,  to  which  draw  FG,  PH  parallel,  and  IAF, 

HBG  perpendicular.  Take  IF  or  HG  to  reprefent  the 
elafticity  correfponding  to  the  diftance. AB.  Let  the 
particle  A  be  fuppofed  to  have  been  carried  with  an  uni¬ 
form  motion  to  a  by  fome  external  force,,  and  draw 
R  a  M  perpendicular  to  RG,  and  make  FI  :  RM= 

B  a  :  BA.  We  (hall  then  have  FI  :  PM=B  a  ■.  An; 
and  PM  will  reprefent  the  force  with  which  the  particle 
B  is  urged  towards  C.  Suppofe  this  conftruffion  to  be 
made  for  every  point  of  the  line  AB,  and  that  a  point 
M  is  thus  determined  for  each  of  them,  mathematicians 
know  that  all  thefe  points  M  lie  in  the  curve  of  a  hy¬ 
perbola,  of  which  EG  and  GH  are  the  afymptotes.  It 
is  alfo  known  by  the  elements  of  mechanics,  that  fince 
the  motion  of  A  along  AB  is  uniform,  A  a  or  IP  may 
be  taken  to  reprefent  the  time  of  deferibing  A  a  ;  and 
that  the  area  IPM  reprefents  the  whole  velocity  which 
B  has  acquired  in  its  motion  towards  C  when  A  has 
come  to  a,  the  force  urging  B  being  always  as  the  por¬ 
tion  PM  of  the  ordinate. 

Take  GX  of  any  length  in  HG  produced,  and  let 
GX  reprefent  the  velocity  which  the  uniform  aCtion  of 
the  natural  elafticity  IF  could  communicate  to  the  par¬ 
ticle  B  during  the  time  that  A  would  uniformly  deferibe 
AB.  Make  GX  to  GY  as  the  reCtangle  IFGH  to  the 
hyperbolic  fpace  IFRM,  and  draw  YS  cutting  MR  pro¬ 
duced  in  S,  and  draw  FX  cutting  MR  in  T.  It  is 
known  to  the  mathematicians  that  the  point  S  is  in  a 
curve  line  FS  j*  called  the  logorithtnic  curve ;  of  which 
the  leading  property  is,  that  any  line  RS  parallel  to 
GX  is  to  GX  as  the  reffangle  IFGH  is  to  the  hy¬ 
perbolic  fpace  IFRM,  and  that  bX  touches  the  curve 
in  F.  ^ 

This  being  the  cafe,  it  is  plain,. that  becaufe  RT  in- 
creafes  in  the  fame  proportion  with  FR,  or  with  the 
reCtangle  IFRP,  and  RS  increafes  in  the  proportion  of 
the  fpace  IFRM,  TS  increafes  in  the  proportion  of  the 
fpace  1PM.  Therefore  TS  is  proportional  to  the  velocity 
F  4  Z  of 
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V  °'  ^1I%  ,  the  velocity  which  the  uniform  aclion  of  the  natural 
elafticity  would  communicate  to  B  in  the  fame  time. 
Then  fince  FT  is  as  the  time,  and  TS  is  as  the  velocity, 
the  area  FTS  will  be  as  the  fpace  deferibed  by  B 
(urged  by  the  variable  force  PM)  ^  while  A,  urged  by 
the  external  force,  deferibes  A  a ;  and  the  triangle 
FRT  will  reprefent  the  fpace  which  the  uniform  aflion 
of  the  natural  elaflicity  would  caufe  B  to  deferibe  in  the 
fame  time. 

And  thus  it  is  plain  that  thefe  three  motions  can  be 
compared  together  :  the  uniform  motion  of  the  agitated 
particle  A,  the  uniformly  accelerated  motion  which  the 
natural  elafticity  wTould  communicate  to  B  by  its  con¬ 
stant  a&ion,  and  the  motion  produced  in  B  by  the  agi¬ 
tation  of  A.  But  this  comparifon,  requiring  the^  qua¬ 
drature  of  the  hyperbola  and  logarithmic  curve,  would 
lead  us  into  mod  intricate  and  tedious  computations. 
Of  thefe  we  need  only  give  the  refult,  and  make  fome 
other  comparifons  which  are  palpable. 

Let  A  a  be  fuppofed  indefinitely  fmall  in  comparifon 
of  AB.  The  fpace  deferibed  by  A  is  therefore  inde¬ 
finitely  fmall  j  but  in  this  cafe  we  know  that  the  ratio 
of  the  fpace  FRT  to  the  rectangle  IFRP  is  indefinitely 
fmall.  There  is  therefore  no  comparifon  between  the 
agitation  of  A  by  the  external  force,  and  the  agitation 
which  natural  elafticity  would  produce  on  a  fingle  par¬ 
ticle  in  the  fame  time,  the  laft  being  incomparably 
Smaller  than  the  firft.  And  this  fpace  FRT  is  incompa¬ 
rably  greater  than  FTS  \  and  therefore  the  fpace  which 
B  would  deferibe  by  the  uniform  action  of  the  natural 
elafticity  is  incomparably  greater  than  what  it  would  de¬ 
feribe  in  confequence  of  the  agitation  of  A. 

From  this  reafoning  we  fee  evidently  that  A  muft  be 
fenfibly  moved,  or  a  finite  or  meafurable  time  muft  elapfe 
before  B  acquires  a  meafurable  motion.  In  like  manner 
B  muft  move  during  a  meafurable  time  before  C  ac¬ 
quires  a  meafurable  motion,  &c.  ;  and  therefore  the 
agitation  of  A  is  communicated  to  the  diftant  particles 
in  gradual  fucceftion. 

By  a  farther  comparifon  of  thefe  fpaces  we  learn  the 
time  in  which  each  fucceeding  particle  acquires  the  very 
agitation  of  A.  If  the  particles  B  and  C  only  are  con- 
fidered,  and  the  motion  of  C  negle&ed,  it  will  be  found 
that  B  has  acquired  the  motion  of  A  a  little  before  it 
has  deferibed  y  of  the  fpace  deferibed  by  A  \  but  if  the 
motion  of  C  be  confidered,  the  acceleration  of  B  muft 
be  mcreafed  by  the  retreat  of  C,  and  B  muft  deferibe  a 
greater  fpace  in  proportion  to  that  deferibed  by  A.  By 
computation  it  appears,  that  when  both  B  and  C  have 
acquired  the  velocity  of  A,  B  has  deferibed  nearly  -J  of 
A’s  motion,  and  C  more  nearly  y.  Extending  this  to 
D,  we  fttail  find  that  D  has  deferibed  ftill  more  nearly 
y  of  A’s  motion.  And  from  the  nature  of  the  compu¬ 
tation  it  appears  that  this  approximation  goes  on  rapid¬ 
ly  :  therefore,  fuppofing  it  accurate  from  the  very  firft 
particle,  it  follows  from  the  equable  motion  of  A,  that 
each  fucceeding  particle  moves  through  an  equal  fpace 
in  acquiring  the  motion  of  A. 

The  conclufion  which  we  muft  draw  from  all  this  is, 
that  when  the  agitation  of  A  has  been  fully  communi¬ 
cated  to  a  particle  at  a  fenfible  diftance,  the  intervening 
particles,  all  moving  forward  with  a  common  velocity, 
are  equally  compreffed  as  to  fenfe,  except  a  very  few  of 
the  firft  particles  5  and  that  this  communication,  or  this 


propagation  of  the  original  agitation,  goes  on  with  anUnduJ&ticfi 
uniform  velocity.  of  Air. 

Thefe  computations  need  not  be  attended  to  bv  fuch 
as  do  not  wifh  for  an  accurate  knowledge  of  the  precife 
agitation  of  each  particle.  It  is  enough  for  fuch 
readers  to  fee  clearly  that  time  muft  efcape  between  the 
agitation  of  A  and  that  of  a  diftant  particle  ;  and  this 
is  abundantly  manifeft  from  the  incomparability  (excufe 
the  term)  of  the  nafeent  re&angle  IFRP  with  the  naf- 
'cent  triangle  FRT,  and  the  incomparability  of  FRT 
with  FTS. 

What  has  now  been  fhown  of  the  communication  of 
any  fenfible  motion  A  a  muft  hold  equally  with  refpeff 
to  any  change  of  this  motion.  Therefore  if  a  tremulous 
motion  of  a  body,  fuch  as  a  fpring  or  bell,  ftiould  agi¬ 
tate  the  adjoining  particle  A  by  pufhing  it  forward  in 
the  dire<ftion  AB,  and  then  allowing  it  to  come  back 
again  in  the  dire&ion  BA,  an  agitation  fimilar  to  this 
will  take  place  in  all  the  particles  of  the  row  one  after 
the  other.  Now  if  this  body  vibrate  according  to  the  Nev  ton's 
law  of  motion  of  a  pendulum  vibrating  in  a  cycloid,  the  demonftra- 
neighbouring  particle  of  air  will  of  necefftty  vibrate  In1*01?011 
the  lame  manner  }  and  then  Newton’s  dem 011ft ration 
art.  Acoustics  needs  no  apology.  Its  only  deficiency  toeS;  * 
was,  that  it  feemed  to  prove  that  this  would  be  the  way 
in  which  every  particle  would  of  neceftity  vibrate  \ 

'which  is  not  true,  for  the  fucceftive  parcels  of  air  will 
be  differently  agitated  according  to  the  original  agita¬ 
tion.  Newton  only  wants  to  prove  the  uniform  propa¬ 
gation  of  the  agitations,  and  he  fele&s  that  form  which 
renders  the  proof  eafieft.  He  proves,  in  the  moft  unex¬ 
ceptionable  manner,  that  if  the  particles  of  a  pulfe  of 
air  are  really  moving  like  a  cycloidal  pendulum,  the 
forces  a&ing  on  each  particle,  in  confequence  of  the 
compreftion  and  dilatation  of  the  different  parts  of  the 
pulfe,  are  precifely  fuch  as  are  neceffary  for  continuing 
this  motion,  and  therefore  no  other  forces  are  required. 

Then  fince  each  particle  is  in  a  certain  part  of  its  path, 
is  moving  in  a  certain  direction,  and  with  a  certain  ve¬ 
locity,  and  urged  by  a  determined  force,  it  mujl  move 
in  that  very  manner.  The  obje&ion  ftarted  by  John 
Bernouilli  againft  Newton’s  demonftration  (in  a  fingle 
line)  of  the  elliptical  motion  of  a  body  urged  by  a  force 
in  the  inverfe  duplicate  ratio  of  the  diftance  from  the 
focus,  is  precifely  the  fame  with  the  obje&ion  againft 
Newton’s  demonftration  of  the  progrefs  of  aerial  undu¬ 
lations,  and  is  equally  futile. 

It  muft,  however,  be  obferved,  that  Newton’s  demon¬ 
ftration  proceeds  on  the  fuppofition  that  the  linear  agita-* 
tions  of  a  particle  are  incomparably  fmaller  than  the  ex¬ 
tent  of  an  undulation.  This  is  not  ftri&ly  the  cafe  in 
any  inftance,  and  in  many  it  is  far  from  being  true.  In 
a  pretty  ftrong  twang  of  a  harpfichord  wire,  the  agita¬ 
tion  of  a  particle  may  be  near  the  50th  part  of  the  ex¬ 
tent  of  the  undulation.  This  muft  difturb  the  regula¬ 
rity  of  the  motion,  and  caufe  the  agitations  in  the  re¬ 
mote  undulations  to  differ  from  thofe  in  the  firft  pulfe* 

In  the  explofion  of  a  cannon,  the  breaking  of  an  ex- 
haufted  bottle,  and  many  inftances  which  may  be  given, 
the  agitations  are  ftill  greater.  The  commentators  on 
Newton’s  Prmcipia ,  Le  Sueur  and  Jacquier,  have  fhown, 
and  Euler  more  clearly,  that  when  the  original  agita¬ 
tions  are  very  violent,  the  particles  of  air  will  acquire  a 
fubordinate  vibration  compounded  with  the  regular  cy¬ 
cloidal  vibration,  and  the  progrefs  of  the  pulfes  will  be 

fome  what 
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It  is 

ftrengthen 


Undulation  fotnewhat  more  rapid  ;  but  the  intricacy  of  the  calculus 
of  Air.  is  f0  great,  that  they  have  not  been  able  to  determine 
with  any  tolerable  precifion  what  the  change  of  velocity 

will  be.  . 

All  this,  however,  is  fully  confirmed  by  experiment 
urengvucw-  on  founds.  The  found  of  a  cannon  at  10  or  20  miles 
ed  by  com-  diftance  does  not  in  the  leafl  refemble  its  found  when 
pRungthc  jn  this  Cafe  it  is  a  loud  inftantaneous  crack,  to 

cannon  which  we  can  aflign  no  mufical  pitch  :  at  a  diftance,  it 
near  and  at  is  a  grave  found,  of  which  we  can  tell  the  note  j  and  it 
a  diftance.  beg£s  foftly,  fwells  to  its  greateft  loudnefs,  and  then 
dies  away  growling.  The  fame  may  be  faid  of  a  clap 
of  thunder,  which  we  know  to  be  a  loud  fnap  ol  ftill 
lefs  duration.  It  is  highly  probable  that  the  appreciable 
tones  which  thofe  diflan t  founds  afford  are  produced  by 
the  continuance  of  thefe  fubordinate  vibrations  whicii 
are  added  together  and  fortified  in  the  fucceflive  pulfes, 
though  not  perceptible  in  the  fir  ft,  in  a  way  fomewhat 
refembling  the  refonance  of  a  mufical  chord.  Newton  s 
explanation  gathers  evidence  therefore  from  this  cir- 
cumftance.  And  we  mull  further  obferve,  that  all  ela- 
ftic  bodies  tremble  or  vibrate  almoft  precifely  as  a  pen¬ 
dulum  fwinging  in  a  cycloid,  unlefs  their  vibrations  are 
uncommonly  violent  *,  in  which  cafe  they  ate  quickly  re¬ 
duced  to  a  moderate  quantity  by  the  refiftance  of  the 
air.  The  only  very  loud  founds  which. we  can  produce 
in  this  way  are  from  great  bells  j  and  in  thefe  the  .ut- 
moft  extent  of  the  vibration  is  very  fmall  in  companion 
with  the  breadth  of  the  pulfe.  The  velocity  of  theie 
founds  has  not  been  compared  with  that  of  cannon,,  or 
perhaps  it  would  be  found  lefs,  and  an  ob]e£lion  againft 
Newton’s  determination  removed.  He  gives  969  feet 
per  fecond,  Experiment  1 147. 

But  it  is  alfo  very  probable,  that  in  the  propagation 
non  ,n  an  through  the  air,  the  agitation  gradually  and  rapidly  ap- 
probability  proaches  to  this  regular  cycloidal  form  in  the  lucceiiive 
inthefuc  lf  ;nthe  fame  way  as  we  obferve  that  whatever  is 
Ce  the  form  of  agitation  in  the  middle  of  a  fmooth  pond  of 

water,  the  fpreading  circles  are  always  of  one  gentle 
form  without  afperities.  In  like  manner,  into  whatever 
form  we  throw  a  ftretched  cord  bv  the  twang  which  we 
<rive  it,  it  almoft  immediately  makes  fmooth  undulations, 
keeping  itfelf  in  the  {hape  of  an  elongated  trochoid. 
Of  this  laft  we  can  demonftrate  the  neceffity,  becaufe 
the  cafe  is  Ample.  In  the  wave,  the  inveftigation  is 
next  to  impoftible  ;  but  we  fee  the  faft.  We  may 
therefore  prefume  it  in  air.  And  accordingly  We  know 
that  any  noife,  however  abrupt  and  jarring,  near  at 
hand,  is  fmooth  at  a  diftance.  Nothing  is  more  rough 
■and  harrtt  than  the  feream  of  a  heron  ;  but  at  halt  a 
'mile’s  diftance  it  is  foft.  The  ruffle  of  a  drum  is  alio 
fmooth  at  a  diftance. 

Fig.  90.  fhows  the  fucceflive  fituations  of  the  particles 
of  a  row.  Each  line  of  the  figure  fhows  the  fame  parti¬ 
cles  marked  with  the  fame  letters  5  the  firft  particle  a 
being  fuppofed  to  be  removed  fucceffively  from  its  qui- 
efeent  fituation  and  back  to  it  again.  The  marK  X  is 
put  on  that  part  of  each  line  where  the  agitated  particles 
are  at  their  natural  diftances,  and  the  air  is  of  the  natu¬ 
ral  denfity.  The  mark  1  is  put  where  the  air  is  moft  01 
all  comprefled,  and  *.  where  it  is  moft  of  all  dilated  j 
Ihe  curve  line  drawn  through  the  lowed  line  of  the.  fi¬ 
gure  is  intended  to  reprefent  the  denfity  in  every  point, 
by  drawing  ordinates  to  it  from  the  ftraigbt  line  t  the 
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ordinates  below  the  line  indicate  a  rarity,  and  thofe  Undulation 

above  the  line  a  denfity,  greater  than  common.  - - - - a 

It  appears  that  when  a  has  come  back  to  its  natural 
fituation,  the  part  of  greateft  denfity  is  between  the 
particles  i  and  k,  and  the  greateft  rarity  between  e 

311  We  have  only  to  add,  that  the  velocity  of  this  pro¬ 
pagation  depends  on  the  elafticity  and  denfity  of  the 
fluid.  If  thefe  vary  in  the  fame  proportion,  that  is,  it 
the  fluid  has  its  elafticity  proportional  to  its  denfity,  the 
velocity  will  remain  the  fame.  If  the  elafticity  or  den¬ 
fity  alone  be  changed,  the  velocity  of  the  undulations 
will  change  in  the  direa  fubduplicate  ratio  of  the  eiaiti- 
city  and  the  inverfe  iubduplicate  ratio  of  the  denfit)  ; 
for  fhould  the  elafticity  be  quadrupled,  the  quantity  ot 
motion  produced  by  it  in  any  given  time  will  be  qua¬ 
drupled.  This  will  be  the  cafe  if  the  velocity  be 
doubled  5  for  there  would  then  be  double  the  number  ot 
particles  doubly  agitated.  Should  the  denfity  be  qua¬ 
drupled,  the  elafticity  remaining  the  fame,  the  quantity 
of  motion  muft  remain  the  fame.  This  will  be  the  cafe 
if  the  velocity  be  reduced  to  one  half ;  for  this  will  pro¬ 
pagate  half  the  agitation  to  half  the  diftance,  which 
will  communicate  it  to  twice  the  number  of  particles, 
and  the  quantity  of  motion  will  remain  the  lame.  I  he 
fame  may  be  faid  of  other  proportions,  and  therefore 

Therefore  a  change  in  the  barometer  will 

not  affe<El  the  velocity  of  thk  undulations  in  air.j  but  they 
will  be  accelerated  by  heat,  which  diminiihes  its  denfity, 
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or  increafes  its  elafticity.  The  velocity  of  the  pulfes  in 
inflammable  air  muft  be  at  leaf!  thrice  as  great  becaule 
its  denfity  is  but  one-tenth  of  that  of  air  When  the  elalti- 

city  of  both  are  the  fame.  .  v M 

Let  us  now  attend  a  little  to  the  propagation  of  aerial  f 
pulfes  as  they  really  happen  5  for  this  hypothesis  ot  a  tion  of  ae^ 
fingle  row  of  particles  is  nowhere  to  be  obierved.  iial  pulfe3 

Suppofe  a  fphere  A,  fig.  91.  filled  with  condenfed  air,  as  they 
and  that  the  veflel  which  contains  it  is  fuddenly  anmhi-  oc- 
lated.  The  air  muft  expand  to  its  natural  dimenfions,  n  •  . 

fuppofe  BCD.  But  it  cannot  do  this  without  preffing 
afide  the  furrounding  air.  We  have  feen  that  in  any 
Jingle  row  of  particles  this  cannot  be  at  once  diffufed  to 
a  diftance,  but  muft  produce  a  condenfation  in  the  air 
adjoining ;  which  will  be  gradually  propagated  to  a  di¬ 
ftance.  Therefore  this  fphere  BCD  of  the  common 
denfity  will  form  round  it  a  (hell,  bounded  by  EFG,  of 
condenfed  air.  Suppofe  that  at  this  inftant  the  inner 
air  BCD  becomes  folid.  The  (hell  of  condenfed  air  can 
expand  only  outwards.  Let  it  expand  till  it  is  of  the 
common  denfity,  occupying  the  (hell  HIK.  This  ex- 
panfion,  in  like  manner,  muft  produce  a  (hell  ot  con¬ 
denfed  air  without  it :  at  this  inftant  let  HIK  become 
folid.  The  furrounding  (hell  of  condenfed  air  can  ex¬ 
pand  only  outward,  condenfitig  another  (hell  without  it. 

It  is  plain  that  this  muft  go  on  continually,  and  the  cen¬ 
tral  agitation  will  be  gradually  propagated  to  a  diftance 
in  all  directions.  But,  in  this  procefs,  it  is  not  the  fame 
numerical  particles  that  go  to  a  diftance.  1  hofe  of  the 
original  fphere  go  no  further  than  BCD,  thofe  ol  the 
ne^t  fhall  go  no  further  than  HIK,  Farther,  the 

expanfion  outwards  of  any  particle  will  be  more  mode¬ 
rate  as  the  diffufion  advances )  for  the  whole  motion  of 
4  Z  2  each 
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Undulation  each  fliell  cannot  exceed  the  original  quantity  of  mo- 
°  ir*  ,  f10n  ?  and  the  number  of  particles  in  each  fucceilive  (hell 
increafes  as  the  furface,  that  is,  as  the  fquare  of  the  di- 
ftance  from  the  centre  ;  therefore  the  agitation  of  the 
particles  will  decreafe  in  the  fame  ratio,  or  will  be  in 
the  inverfe  duplicate  ratio  of  the  diflance  from  the  cen¬ 
tre.  Each  fucceilive  (hell,  therefore,  contains  the  fame 
quantity  of  motion,  and  the  fucceilive  agitations  of  the 
particles  of  any  row  out  from  the  centre  will  not  be 
equal  to  the  original  agitation,  as  happens  in  the  folitary 
row.  .  But  this  does  not  affe£t  the  velocity  of  the  pro¬ 
pagation,  becaufe  all  agitations  are  propagated  equally 
fait.  ' 

We  fuppofed  the  air  A  to  become  folid  as  foon  as  it 
acquired  the  common  denfity ;  but  this  was  to  facilitate 
the  conception  of  the  diffuflon.  It  does  not  Hop  at  this 
bulk  ;  for  while  it  was  denier  it  had  a  tendency  to  ex¬ 
pand.  Therefore  each  particle  lias  attained  this  diflance 
with  an  accelerated  motion.  It  will,  therefore,  conti¬ 
nue  this  motion  like  a  pendulum  that  has  paifed  the  per¬ 
pendicular,^  till  it  is  brought  to  reft  by  the  air  without 
it  ;  and  it  is  now  rarer  than  common  air,  and  collapfes 
again  by  the  greater  elafticity  of  the  air  without  it. 
Ihis  outward  air,  therefore,  in  regaining  its  natural 
denfity,  mull  expand  both  ways.  It  expands  towards 
the  centre,  following  the  colkpfmg  of  the  air  within  it; 
and  it  expands  outwards,  condenflng  the  air  beyond  it. 
By  expanding  inwards,  it  will  again  coiidenfe  the  air 
within  it,  and  this  will  again  expand  ;  a  fimilar  motion 
happens  in  all  the  outward  fhells  ;  and  thus  there  is  pro¬ 
pagated  a  fucceflion  ot  condtnfed  and  rarefied  fhells  of 
air,  which  gradually  fwell  to  the  gieatefl  diflance. 

It  may  be  demonflrated,  that  when  the  central  air 
has  for  the  fecond  time  acquired  the  natural  denfity,  it 
will  be  at  reft,  and  be  difturbed  no  more  ;  and  that 
this  will  happen  to  all  the  fhells  in  fucceflion.  But  the 
demon  fixation  is  much  too  intricate  for  this  place  ;  we 
33S  mufi  ke  contented  with  pointing  out  a  fa£t  perfedly 
Application  analogous.  W  hen  wc  drop  a  fmall  pebble  into  water, 
of  the  fatf  we  fee  it  produce  a  feries  of  circular  waves,  which  go 

a^ebhf10^  al°n^  ^ur*ace  °**  ^moot^  water  t0  a  great  diitance, 
into  water.  becom*ng  more  an<3  more  gentle  as  they  recede  from  the 
'  centre ;  and  the  middle,  where  the  agitation  was  firft 
produced,  remains  perfectly  fmooth,  and  this  fmooth- 
nefs  extends  continually ;  that  is,  each  wave  when 
brought  to  a  level  remains  at  reft.  Now  tliefe  waves 
are.  produced  and  propagated  by  the  depreflion  and  ele¬ 
vation  made  at  the  centre.  The  elevation  tends  to  dif- 
fufe  itfelf ;  and  the  force  with  which  each  particle  of 
water  is  a&uated  is  a  force  adting  diredtly  up  and  down, 
and  is  proportional  to  the  elevation  or  depreflion  of  the 
particle.  This  hydroflatical  preffure  operates  prccifely 
in  the  fame  way  as  the  condenfation  and  rarefadtion  of 
the  air  ;  and  the  mathematical  invefligation  of  the  pro¬ 
pagation  of  the  circular  undulations  on  fmooth  water 
is  fimilar  in  every  Hep  to  that  of  the  propagation  of  the 
fpherical.wav.es  in  Hill  air.  For  this  we  appeal  to  New¬ 
ton’s  Frincipia ,  or  to  Euler’s  Opufcula ,  where  he  gives  a 
very  beautiful  invefligation  of  the  velocity  of  the  aerial 
pulfes  ;  and  to  fome  memoirs  of  de  la  Grange  in  the 
*  colledlions  of  the  academies  of  Berlin  and  Turin.  Thefe 
two  lafl  authors  have  made  the  invefligation  as  Ample 
as  feems  poflible,  and  have  freed  it  from  every  objedlion 
which  can  be  Hated  againfl  the  geometrical  one  of  their 
greater  teacher  Newton. 
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Havmg  faid  this  much  on  the  tuilarity  between  the  Ui  du/atioh 
weaves  on  water  and  the  aerial  und  lations,  we  fhall  have  of  Air. 
recourle  to  them,  as  affording  us  a  very  ienflble 
to  reprefent  many  affcdlions  of  the  other  which  it  ^7- 
would  be  extremely  difficult  to  explain.  We  neither  fee  ofvva^ 
nor  feel  the  aerial  undulations ;  and  they  behoved,  there-  are  ufeffl 
fore,  to  be  deferibed  very  abflradtedly  and  imptrfe#  ly.  explain- 
In  the  watery  wave  there  is  no  permanent  progrdllve il1g  thofe 
motion  of  the  water  from  the  centre.  Throw  a  Imnll  }yItof  air- 
of  cork  on  the  furface,  and  it  will  be  obferved  to  popple 
up  and  down  without  the  leaf!  motion  outwards,  in  like 
maimer,  the  particles  of  air  are  only  agitated  a  very 
little  outwards  and  inwards ;  which  motion  is  commu¬ 
nicated  to  the  particles  beyond  them,  while  they  them- 
fclves  come  to  refl,  unlefs  agitated  afrefh  ;  and  this  agi¬ 
tation  of  the  particles  is  inconceivably  fmall.  Even  the 
,  explofiqn  of  a  cannon  at  no  great  diflance  will*  but 
gently  agitate  a  feather,  giving  it  a  Angle  impulfe  out¬ 
wards,  and  immediately  after  another  inwards  or  to- 
-  wards  the  cannon.  W  hen  a  harpfichord  wire  is  forcibly 
twanged  at  a  few  feet  diflance,  the  agitation  of  the 
air  is  next  to  infen  Able.  It  is  not,  however,  nothing; 
and  it  differs  from  that  in  a  watery  wave  by  being  really 
outwards  and  inwards.  In  confequence  of  this,  when 
the  condeiifed  fliell  reaches  an  elaltic  body,  it  impels 
it  fkghtly.  If  its  elafticity  be  fueh  as  to  make  it  ac¬ 
quire  the  oppofite  fhape  at  the  inftant  that  the  next 
agitation  and  condeiifed  fhell  of  air  touches  it,  its  agi¬ 
tation  will  be  doubled,  and  a  third  agitation  will  increafe 
it,  and  lo  on,  till  it  acqure  the  agitation  competent, 
to.  that  e.f  the  fliell  of  air  which  reaches  it,  and  it  is 
thrown  into  fenjible  vibration,  and  gives  a  found  ex¬ 
tremely  faint  indeed,  becaufe  the  agitation  which  it  ac¬ 
quires  is  that  corre  (ponding  to  a  fliell  of  air  conAder- 
ably  removed  from  the  original  firing.  Hence  it  hap- 
*  pens  that  a  mufical  chord,  pipe,  or  bell,  will  caufe 
'another  to  refound,  whofe  vibrations  are  iibchroncus 
with  its  own ;  or  if  the  vibrations  of  the  one  coin¬ 
cides  with  every  fecond,  or  third,  or  fourth,  &c.  of  the 
other  ;  juft  as  we  can  put  a  very  heavy  pendulum  into 
fen  Able  motion  by  giving  it  a  gentle  puff  with  the 
breath  at  every  vibration,  or  at  every  fecond,  third,  or 
fourth,  &c.  A  drum  ftruck  in  the  neighbourhood  of 
another  drum  will  agitate  it  very  fenfibly;  for  here  the 
ftroke  depreffes  a  very  confiderable  furface,  and  pro¬ 
duces  an  agitation  of  a  confiderable  mafs  of  air  :  it  will 
even  agitate  the  furface  of  ftagnant  water.  The  explo- 
Aon  of  a  cannon  will  even  break  a  neighbouring  win¬ 
dow.  The  fliell  of  condenfed  air  which  comes  againfl 
the*glafs  has  a  great  furface  and  a  great  agitation:  the 
belt  fecurity  in  this  cafe  is  to  throw  up  the  fafh  ;  this 
admits  the  condenfed  air  into  the  room,  which  a6ts  on 
the  inflde  of  the  window,  balancing  part  of  the  external  >> 

impulfe. 

It  is  demonflrated  in  every  elementary  treatife  of  na-Forwaves 
tural  philofophy,  that  when  a  wave  on  water  meets  any  a*r  and 
plane  obftacle,  it  is  refle&ed  by  it  from  a  centre  equal-  ofw.ater 
ly  removed  behind  the  obftacle;  that  waves  radiating nyre^a’s 
from,  the  focus  of  a  parabola  are  reflected  in  waves  per- very  fimi- 
pendicular  to  its  axis ;  that  waves  radiating  from  cne lar- 
focus  of  an  ellipfe  are  made  to  converge  to  the  other 
focus,  &c.  &c.  All  this  may  be  affirmed  of  the  aerial 
undulations;  that  when  part  of  a  wave  gets  through  a 
hole  in  the  obftacle,  it  becomes  the  centre  of  a  new  fe¬ 
ries  of  waves;  that  Waves  bend  round  the  extremities 

of 
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Utilisation  of  an  obftacle  :  all'  this  happens-  in  the  ferial  undula- 
,  ot  Ur~  ;  tions.  And  kftly,  that  when  the  furface  of  water  is 
~st'  thrown  into  regular  u'ndulatio»s  by  onfe  agitation,  ano¬ 
ther  agitation  in  another  place  will  produce  other  re¬ 
gular  waves,  which  will  ovofs  the  former  without  di¬ 
sturbing  them  in  the  fmallelt  degree.  The  fame  thing 
happens  in  air  3  and  experiments  may  he  made  on  wa¬ 
ter  which  will  illuftrate  hr  the  mold  perfect  manner 
many  other  affections  of  the  aerial  pulfes,  which  we 
fliould  otherwife  conceive  very  imperfectly.  We  would 
recommend  to  our  curious  readers  to  make  fume  of 
thefe  experiments  in  a  large  vcffel  of  milk.  Take  a 
long  and  narrow  plate  of  lead,  which,  when  fet  on  the 
bottom  of  the  veffel  will  reach  above  the  furface  of  the 
milk  ;  bend  this  plate  into  a  parabola,  elliptical  or  other 
curve.  Make  the  undulations  by  dropping  milk  on  the 
focus  from  a  fmall  pipe,  which  will  caufe  the  agita¬ 
tions  to  fucceed  with  rapidity,  and  then  all  that  we  have 
faid  will  be  moft  diftinctly  feen,  and  the  experiment 
will  be  very  amufing  and  inftvuftive,  efpecially  to  the 
mufical  reader. 

Caution  to  We  would  now  requeft  all  who  make  or  read  expla- 
tlie  fup-  nations  of  natural  phenomena  by  means  of  vibrations  of 
p-. -tiers -if  _  ethers,  animal  Ipirits,  nervous  fluids,  &c.  to  fix  their 
m -i  fpiri ts 1_  attda li°n  on  the  nature  of  the  agitation  in  one  of  thefe 
undulations.  Let  him  confider  whether  this  can  pro¬ 
duce  the  phenomenon,  acting  as  any  matter  muff  aft,  by 
impulfe  or  by  preffure.  If  he  fees  that  it  can  produce, 
the  phenomenon,  he  will  be  able  to  point  out  the  very 
motion  it  will  produce,  both  in  quantity  and  direftion, 
in  the  fame  manner  as  Sir  Ifaac  Newton  has  pointed 
out  all  the  irregularities  of  the  moon’s  motion  produ¬ 
ced  by  the  difturbing  force  of  the  fun.  If  he  cannot 
do  this,  he  fails  in  giving  the  firrt  evidence  of  a  me¬ 
chanical  explanation  by  the  aftion  of  an  elatiic  vibrating 
fluid.  Let  him  then  try  to  point  out  fome  palpable  con- 
neftion  between  the  general  phenomena  of  elalfic  undu¬ 
lations  and  the  phenomenon  in  queflion  3  this  would  fhow 
an  accompaniment  to  have  at  leaf!  fome  probability.  It 
is  thus  only  we  learn  that  the  undulations  of  air  produce 
found :  we  cannot  tell  how  they  affeft  the  mechanifm 
of  the  ear  ;  but  we  fee  that  the  phenomena  of  found  al¬ 
ways  accompany  them,  and  that  certain  modifications 
of  the  one  are  regularly  accompanied  by  certain  modi¬ 
fications  of  the  other.  If  we  cannot  do  this  neither,  we 
have  derived  neither  explanation  nor  illuftration  from 
the  elaftic  fluid.  And  laftly,  let  him  remember  that 
even  if  he  fliould  be  able  to  (how  the  competency  of 
this  fluid  to  the  production  of  the  phenomenon,  the 
whole  is  ftill  an  hypothefis,  becaufe  we  do  not  know 
that  fuch  a  fluid  exiits. 

Th^ folly  We  will  venture  to  fay,  that  whoever  will  proceed  in 

of  appeal-  this  prudent  manner  will  foon  fee  the  futility  of  moft 
ing  to  futh  of  the  explanations  of  this  kind  which  have  been  given, 
fobftances  They  are  unfit  for  any  but  confummate  mathematicians  3 
„  e“  for  they  alone  really  underftand  the  mechanifm  of  ae¬ 
rial  undulations,  and  even  they  fpeak  of  them  with  he- 
fitation  as  a  tiling  but  imperfeftly  underftood.  But 
even  the  unlearned  in  this  fcience  can  fee  the  incom¬ 
patibility  of  the  hypothefes  with  many  things  which 
they  are  brought  to  explain.  To  take  an  inftance  of 
the  conveyance  of  fenfation  along  the  nerves 3  an  elaftic 
fluid  is  fiuppofed  to  occupy  them,  and  the  undula¬ 
tions  of  this  fluid  are  thought  to  be  -propagated  along 
the  nerves.  Let  us  juft  think  a  little  how  the  undula- 
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tidns  would  be  conveyed  along  -the  furface  of  a  canal  Air’s 
.which  was  completely  filled  up  with  reeds  and  bulrulhes,  Prefl~ure-  , 
or  let  us  make  the  experiment  on  fuch  a  canal :  we  may  ’  v 
reft  affured  that  the  undulations  in  the  one  cafe  will 
refembie  thofe  in  the  other  ;  and  we  may  fee  that  in  the 
canal  there  will  be  no  regular  or  fenfible  propagation  of 
the  waves. 

Let  thefe  observations  have  their  influence,  along 
with  others  which  we  have  made  on  other  occafions,  to 
wean  our  readers  from  this  falliionable  pronenefs  to  in¬ 
troduce  invifible  fluids  and  unknown  vibrations  into  our 
phyfical  difeuflions.  They  have  done  immenfe,  and  we 
fear  irreparable,  milcliief  in  fcience  ;  and  there  is  but  one 
phenomenon  that  has  ever  received  any  explanation  by 
their  means. 

.  This  may  fuflice  for  a  loofe  and  popular  account  of 
aerial  undulations  3  and  with  it  we  conclude  our  account 
of  the  motion,  impulfe,  and  refiftance  of  air. 

We  Ihall  now  explain  a  number  of  natural  appear¬ 
ances,  depending  on  its  preffure  and  elallicity,  appear¬ 
ances  not  fufticiently  general,  or  too  complicated  for  the 
purpofes  of  argument,  while  we  were  employed  in  the 
inveftigation  of  thefe  properties,  but  too  important  to  be 
paffed  over  in  filence.  r 

It  is  owing  to  the  preffure  of  the  atmofphere  that  xhe  air’s 
two  furfaces  which  accurately  fit  each  other  cohere  with  preffure  00 
fuch  force.  This  is  a  fact  familiarly  known  to  the  glafs- cafions  the 
grinders,  polilhers  of  marble,  &c.  A  large  lenle  or  fpe-  ^r['°n  °f 
cnlum,  ground  on  its  topi  till  it  becomes  very  fmooth,  faceg ac"cu_  ■ 
requires  more  than  any  man’s  ftrength  to  feparate  it  di-  rately  fit- 
reftly  from  the  tool.  If  the  furface  is  only  a  fquare  ting  each 
inch,  it  will  require  1 5  pounds  to  feparate  them  perpen-  ot^er » 
dicularly,  though  a  very  moderate  force  will  make  them 
Aide  along  each  other.  But  this  cohefion  is  not  ob¬ 
served  unlefs  the  furfaces  are  wetted  or  fmeared  with 
oil  or  greafe  3  otherwife  the  air  gets  between  them,  and 
they  feparate  without  any  trouble.  That  this  cohefion 
is  owing  to  the  atmofpheric  preffure,  is  evident  from  the 
eafe  with  which  the  plates  may  be  feparated  in  an  ex- 
haufted  receiver. 

To  the  fame  caufe  tve  muft  aferibe  the  very  ftrong  and’die  ad- 
adhefion  of  fnails,  periwinkles,  limpets,  and  other  uni-  hefion  of 
valve  (hells,  to  the  rocks.  The  animal  forms  the  rim  (nails,  &c. 
of  its  (hell,  fo  as  to  fit  the  (hape  of  the  rock  to  which  it t0  rocks* 
intends  to  cling.  It  then  fills  its  (hell  (if  not  already 
filled  by  its  own  body)  with  water.  In  this  condition 
it  is  evident  that  we  muft  aft  with  a  force  equal  to  15 
pounds  for  every  fquare  inch  of  touching  furface  be¬ 
fore  wc  can  detach  it.  This  may  be  illuftrated  by  fill¬ 
ing  a  drinking  glafs  to  the  brim  with  water  j  and  having 
covered  it  with  a  piece  of  thin  wet  leather,  whelm  it  on 
a  table,  and  then  try  to  pull  it  ftraight  up  ;  it  will  re¬ 
quire  a  conliderable  force.  But  if  we  expofe  a  fnaii  ad¬ 
hering  to  a  ftone  in  the  exhaufted  receiver,  tve  (hall  fee 
it  drop  off  by  its  own  weight.  In  the  fame  manner 
do  the  remora,  the  polypus,  the  lamprey,  and  many 
other  animals,  adhere  with  fuch  firmnefs.  Boys  fre¬ 
quently  amufe  themfelves  by  pulling  out  large  (tones 
from  the  pavement  by  means  of  a  circle  of  (tiff  wetted 
leather  fattened  to  a  firing.  It  is  owing  to  the  fame 
caufe  that  the  bivalve  (hell  fillies  keep  themfelves  fo 
firmly  (hut.  We  think  the  mufcular  force  of  an  oyfter 
prodigious,  becaufe  it  requires  fuch  force  to  open  it  5  but 
if  we  grind  off  a  bit  of  the  convex  (hell,  fo  as  to  make  a 
hole  in  it,  though  without  hurting  the  fifli  in  the  fmall- 

eft . 
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Effects  of  eft  degree,  it  opens  with  great  eafe,  as  it  does  alfo  in 
A^P-r.  vacuo. 

i  „ . -  i  The  preffure  of  the  air,  operating  in  this  way,  con* 

343  tributes  much  to  the  cohefion  of  bodies,  where  we  do 

Other  ef-  not  fufpedl  its  influence.  The  tenacity  of  our  mortars 
fedls  of  and  cements  would  frequently  be  ineffectual  without  this 
aftiftance. 


the  air’s 
preffure. 


It  is  owing  to  the  preffure  of  the  atmofphere  that  a 
calk  will  not  run  by  the  cock  unlefs  a  hole  be  opened  in 
feme  other  part  of  the  calk.  If  the  calk  is  not  quite 
full,  fome  liquor  indeed  will  run  out,  but  it  will  flop  as 
foon  as  the  diminilhed  elafticity  of  the  air  above  the  li¬ 
quor  is  in  equilibrio  (together  with  the  liquor)  with  the 
atmofpheric  preffure.  In  like  manner,  a  teapot  muff 
have  a  fmall  hole  in  its  lid  to  enfure  its  pouring  out  the 
tea.  If  indeed  the  hole  in  the  calk  is  of  large  dimen- 
lions,  it  will  run  without  any  other  hole,  becaufe  air 
will  get  in  at  the  upper  fide  of  the  hole  while  the  liquor 
runs  out  by  the  lower  part  of  it. 

On  the  fame  principle  depends  the  performance  of  an 
inftrument  ufed  by  the  fpirit  dealers  for  taking  out  a 
Plate  Sample  of  their  fpirits.  It  confifts  of  a  long  tinplate 
erceexxxr.  tube  AB  (fig.  74.),  open  a-top  at  A,  and  ending  in  a 
fig*  74*  fmall  hole  at  B.  The  end  B  is  dipped  into  the  fpirits, 
which  rifes  into  the  tube  \  then  the  thumb  is  clapt  on 
the  mouth  A,  and  the  whole  is  lifted  out  of  the  calk. 
The  fpirit  remains  in  it  till  the  thumb  be  taken  off  5  it 
344  is  then  allowed  to  run  into  a  glafs  for  examination. 

Why  fro  Its  It  feems  principally  owing  to  the  preffure  of  the  air 
inftantly  ^ro^s  immediately  occafion  a  feantinefs  of  water  in 

fcarcitTof  0ur  ^ountains  anc*  wells.  This  is  erroneoufly  accounted 
water/  for,  hy  fuppofing  that  the  water  freezes  in  the  boWTels 
of  the  earth.  But  this  is  a  great  miftake  :  the  molt 
intenfe  froff  of  a  Siberian  wdnter  would  not  freeze  the 
ground  two  feet  deep  \  but  a  very  moderate  frofl  will  con¬ 
solidate  the  whole  furface  of  a  country,  and  make  it 
impervious  to  the  air  j  efpecially  if  the  froft  has  been 
preceded  by  rain,  which  has  foaked  the  furface.  When 
this  happens,  the  water  which  wTas  filtering  through  the 
ground  is  all  arrefted  and  kept  fufpended  in  its  capil¬ 
lary  tubes  by  the  preffure  of  the  air,  in  the  very  fame 
manner  as  the  fpirits  are  kept  fufpended  in  the  inftru- 
ment  juft  now  deferibed  by  the  thumb’s  fhutting  the 
hole  A.  A  thaw  melts  the  fuperficial  ice,  and  allows 
the  water  to  run  in  the  fame  manner  as  the  fpirits  run 
343  when  the  thumb  is  removed. 

The  necef-  Common  air  is  neceffary  for  fupporting  the  lives  of 
fity  of  com-  moft  animals.  If  a  fmall  animal,  fuch  as  a  moufe  or 
,  bird,  be  put  under  the  receiver  of  an  air-pump,  and  the 
'  air  be  exhaufted,  the  animal  w  ill  quickly  be  thrown  into 
convulfions  and  fall  down  dead  •,  if  the  air  be  immedi¬ 
ately  readmitted,  the  animal  will  fometimes  revive,  efpe¬ 
cially  if  the  rarefa&ion  has  been  brifkly  made,  and  has 
not  been  very  great.  We  do  not  know  that  any  breath¬ 
ing  animal  can  bear  the  air  to  be  reduced  to  one-fourth 
of  its  ordinary  denfity,  nor  even  one- third  }  nor  have  we 
good  evidence  that  an  animal  will  ever  recover  if  the 
rarefa&ion  is  pufhed  very  far,  although  continued  for  a 
very  fhort  time. 

But  the  mere  prefence  of  the  air  is  by  no  means  fuf- 
ficient  for  preferring  the  lire  of  the  animal ;  for  it  is 
found,  that  an  animal  (hut  up  in  a  veffel  of  air  cannot 
live  in  it  for  any  length  of  time.  If  a  man  be  fhut  up 
in  a  box,  containing  a  wine  hogfhead  of  air,  he  cannot 
live  in  it  much  above  an  hour,  and  long  before  this  he 
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will  find  his  breathing  very  unfatisfa£lory  and  uneafy.  EffeTs  of 
A  gallon  of  air  will  fupport  him  about  a  minute.  A  Air's  Pre^ 
box  EF  (fig.  75.)  may  t*  made,  having  a  pipe  AB  in- ,  **ure‘  f 
ferted  into  its  top,  and  fitted  wTith  a  very  light  valve  at  pjg# 

B,  opening  upwards.  This  pipe  fends  off  a  lateral 
branch  a  D  r/C,  which  enters  the  box  at  the  bottom, 
and  is  alfo  fitted  with  a  light  valve  at  C  opening  up¬ 
wards.  If  a  perfon  breathe  through  the  pipe,  keeping 
his  noftrils  fhut,  it  is  evident  that  the  air  which  he  ex¬ 
pires  will  not  enter  the  box  by  the  hole  B,  nor  return 
through  the  pipe  CD  d ;  and  by  this  contrivance  he 
will  gradually  employ  the  whole  air  of  the  box.  With 
this  apparatus  experiments  can  be  made  without  any 
rilk  or  inconveniency,  and  the  quantity  of  air  neceffary 
for  a  given  time  of  eafy  breathing  may  be  accurately 
afeertained. 

How  the  air  of  our  atmofphere  produces  this  effeft, 
is  a  queftion  which  does  not  belong  to  mechanical  phi- 
lolbphy  to  inveftigate  or  determine.  We  can,  how- 
ever,  affirm,  that  it  is  neither  the  preffure  nor  the  elafti¬ 
city  of  the  air  w7hich  is  immediately  concerned  in  main¬ 
taining  the  animal  fundlions.  We  know  that  w*e  can 
live  and  breathe  with  perfedl  freedom  on  the  tops  of  the 
higheft  mountains.  The  valley  of  Quito  in  Peru,  and 
the  country  round  Gondar  in  Abyffinia,  are  fo  far  eleva¬ 
ted  above  the  furface  of  the  ocean,  that  the  preffure  and 
the  elafticity  of  the  air  are  one-third  lefs  than  in  the  low 
countries  5  yet  thefe  are  populous  and  healthy  places* 

And,  on  the  other  hand,  wre  know,  that  when  an  ani¬ 
mal  has  breathed  in  any  quantity  of  air  for  a  certain 
time  without  renewal,  it  will  not  only  be  fuffocated,  but 
another  animal  put  into  this  air  will  die  immediately  ; 
and  we  do  not  find  either  the  preffure  or  elafticity  of 
the  air  remarkably  diminilhed  :  it  is  indeed  diminilhed, 
but  by  a  very  fmall  quantity.  Reftoring  the  former 
preffure  and  elafticity  has  not  the  fmalleft  tendency  to 
prevent  the  death  of  the  animal :  for  an  animal  will  live 
no  longer  under  a  receiver  that  has  its  mouth  inverted 
on  w^ater,  than  in  one  fet  upon  the  pump-plate  covered 
with  leather.  Now  when  the  receiver  is  fet  on  water, 
the  preffure  of  the  atmofphere  a£ls  completely  on  the 
included  air,  and  preferves  it  in  the  fame  ftate  of  elafti- 
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In  Ihort,  it  is  known  that  the  air  which  has  already  The  nature 

ferved  to  maintain  the  animal  fundlions  has  its  chemical0^ air  . 
and  alimentary  properties  completely  changed,  and  is  no  ma^tainecT 
longer  fit  for  this  purpofe.  So  much  of  any  mafs  of  airan*imai 
as  has  really  been  thus  employed  is  changed  into  whatfun<ftions  is 
is  called  fixed  ait*  by  Dr  Black,  or  carbonic  acid  by  theftuite  alter- 
chemifts  of  the  Lavoifierian  fchool.  Any  perfon  mayec** 
be  convinced  of  this  by  breathing  or  blowing  through  a 
pipe  immerfed  in  lime  water.  Every  expiration  wall 
produce  white  clouds  on  the  water,  till  all  the  lime 
which  it  contains  is  precipitated  in  the  form  of  pure 
chalk.  In  this  cafe  we  know  that  the  lime  has  combi¬ 
ned  with  the  fixed  air.  ^ 

The  celebrated  Dr  Stephen  Hales  made  many  ex- Hales’s  ex* 
periments,  with  a  view  to  clear  the  air  from  the  periments 

noxious  vapour  which  he  fuppofed  to  be  emitted  fromto*cftore 
.v  1  1  1  *  its  tur  ner 

the  lunSS-  .  qualities, 

He  made  ufe  of  the  apparatus  which  we  have  been  &.c. 

juft  now  mentioning  •,  and  he  put  feveral  diaphragms 
ff,  &c.  of  thin  woollen  (luff  into  the  box,  and  moif- 
tened  them  with  various  liquids.  He  found  nothing  fo 
efficacious  as  a  folution  of  potafti.  We  now  under- 
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Effetf  6  of  ft  and  this  pcrfe#ly,  If  the  Solution  is  not  already  fa- 
Air’s  pref-  turated  with  fixed  air,  it  will  take  it  up  as  faft  as  it  is 
fure-  i  produced,  and  thus  will  purify  the  air :  a  folution  of 
V  cauftic  alkali  therefore  will  have  this  effe#  till  it  is  ren¬ 

dered  quite  mild. 

How^it  Thefe  experiments  have  been  repeated,  and  varied  in 
comes  to  many  circumftances,  in  order  to  afcertain  whether  this 
be  changed  fixed  air  was  really  emitted  by  the  lungs,  or  whether 
by  breath-  t]le  infpired  air  was  in  part  changed  into  fixed  air  by 
Te’ nature  *ts  combination  with  fome  other  fubftance.  This  is  a 
oHnfpira-6  queftion  which  comes  properly  in  our  way,  and  which 
tion,  6tc.  the  doctrines  of  pneumatics  enable  us  to  anfwer.  If 
the  fixed  air  be  emitted  in  fubftance  from  the  lungs,  it 
does  not  appear  how  a  renewal  of  the  air  into  which  it 
is  emitted  is  neceffary  :  for  this  does  not  hinder  the 
fubfequent  emiflion  \  and  the  bulk  of  the  air  w^ould  be 
increafed  by  breathing  in  it,  viz.  by  the  bulk  of  all  the 
fixed  air  emitted  *,  but,  on  the  contrary,  it  is  a  little  di- 
miniftied.  We  muft  therefore  adopt  the  other  opinion  ; 
and  the  difcoveries  in  modern  chemiftry  enable  us  to 
give  a  pretty  accurate  account  of  the  whole  procefs. 
Fixed  air  is  acknowledged  to  be  a  compound,  of  which 
one  ingredient  is  found  to  conftitute  about  three-eighths 
of  the  whole  atmofpheric  fluid  ;  we  mean  vital  air  or  the 
oxygen  of  Lavoifier.  When  this  is  combined  with  phlo- 
gifton,  according  to  the  do&rine  of  Stahl,  or  with  char¬ 
coal,  according  to  Lavoifier,  the  refulU  is  fixed  air  or 
carbonic  acid.  The  change  therefore  which  breathing 
makes  on  the  air  is  the  folution  of  this  matter  by  vital 
air*,  and  the  ufe  of  air  in  breathing  is  the  carrying  off 
this  noxious  principle  in  the  way  of  folution.  When 
therefore  the  air  is  already  fo  far  Saturated  as  not  to  dif- 
folve  this  fubftance  as  faft  as  it  is  fecreted,  or  muft  be 
fecreted  in  the  lungs,  the  animal  fuffers  the  pain  of  fuf- 
focation,  or  is  otherwife  mortally  affe&ed.  Suffocation 
is  not  the  only  confequence  \  for  we  can  remain  for  a 
number  of  feconds  without  breathing,  and  then  we  be¬ 
gin  to  feel  the  true  pain  of  fuffocation  but  thofe  who 
have  been  inftantaneoufly  ftruck  down  by  an  in fpi ration 
of  fixed  air,  and  afterwards  recovered  to  life,  complain¬ 
ed  of  no  fuch  pain,  and  feemed  to  have  fuffered  chiefly 
by  a  nervous  affe#ion.  It  is  faid  (but  we  will  not 
vouch  for  the  truth  of  it),  that  a  perfon  may  fafely  take 
a  full  infpiration  of  fixed  air,  if  the  paffages  of  the  nofe  be 
(hut ;  and  that  unlefs  thefe  nerves  are  (Simulated  by  the 
fixed  air,  it  is  not  inftantaneoufly  mortal.  But  thefe  are 
queftions  out  of  our  preffnt  line  of  inquiry.  They  are 
queftions  of  phyfiology,  and  are  treated  of  mother  places 
of  this  work.  See  Anatomy  and  Physiology  ;  fee 
alfo  Lungs  and  Respiration.  Our  bufinefs  is  to  explain 
in  what  manner  the  preffure  and  elafticity  of  the  air, 
combined  with  the  ftru&ure  and  mechanifm  of  the  bo¬ 
dy,  operate  in  producing  this  neceffary  fecretion  and  re¬ 
moval  of  the  matter  diffharged  from  the  lungs  in  the 
a#  of  breathing. 

It  is  well  afeertained,  that  the  fecretion  is  made  from 
the  mafs  of  blood  during  its  paffage  through  the  lungs. 
The  blood  delivered  into  the  lungs  is  of  a  dark  blackifh 
colour,  and  is  there  changed  into  a  florid  red.  In 
the  lungs  it  is  expofed  to  the  a#ion  of  the  air  in  a  pro- 
digioufly  extended  furface  :  for  the  lungs  confift  of  an 
inconceivable  number  of  fmall  veffels  or  bladders,  com¬ 
municating  with  each  other  and  with  the  windpipe. 
Thefe  are  filled  with  air  in  every  infpiration.  Thefe 
veffels  are  everywhere  in  conta#  with  minute  blood-vef- 
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fels.  The  blood  does  not  in  loio  come  into  immediate  rfrftsof 
contaa  with  the  air  *  and  it  would  feem  that  it  is  only  " 

the  thin  ferous  part  of  it  which  is  afted  on  by  the  air 
at  the  mouths  of  the  veffels  or' pores,  where  it  Hands  by 
capillary  attraction.  Dr  Prieftley  found,  that  venous 
blood  inclofcd  in  thin  bladders  and  other  membranes 
was  rendered  florid  by  keeping  the  bladders  in  contaa 
with  abundance  of  pure  vital  air.  Wc  know  alfo,  that 
breath  is  moift  or  damp,  and  mnjl  have  acquired  this 
moifture  in  the  lungs.  It  is  immaterial  whether  this 
fecretion  of  water  or  lymph  (as  the  anatomifts  call  it) 
be  furnifhed  by  mere  exudation  through  Ample  pores, 
or  by  a  vafcular  and  organic  fecretion  $  in  either  cafe, 
fome  ingredient  of  the  blood  comes  in  contaa  with  air 
in  the  lungs,  and  there  unites  with  it.  This  is  farther 
confirmed,  by  obferving,  that  all  breathing  animals  are 
warmer  than  the  furrounding  medium,  and  that  by  every 
procefs  in  which  fixed  air  is  formed  from  vital  air  heat 
is  produced.  Hence  this  folution  in  air  of  fomething 
from  the  blood  has  been  afligned  by  many  as  the  fource 
of  animal  heat.  We  touch  on  thefe  things  in  a  very 
tranfitory  way  in  this  place,  only  in  order  to  prove  that, 
for  the  fupport  of  animal  life,  there  muft  be  a  very  ex¬ 
tend  ve  application  of  air  to  the  blood,  and  that  this  is 
made  in  the  lungs. 

The  queftion  before  us  in  this  place  is,  How  is  this 
brought  about  by  the  weight  and  elafticity  of  the  air  ? 

This  is  done  in  twTo  ways  *  by  the  a#ion  of  the  muffles 
of  the  ribs,  and  by  the  a&ion  of  the  diaphragm  and  other 
muffles  of  the  abdomen.  The  thorax  or  cheft  is  a  great 
cavity,  completely  filled  by  the  lungs,  lhe  Tides  of 
this  cavity  are  formed  by  the  ribs.  Thefe  are  crooked 
or  arched,  and  each  is  moveable  round  its  two  ends,  one 
of  them  being  inferted  into  the  vertebrae  of  the  back, 
and  the  other  into  the  fternum  or  breaft-bone.  The  rib 
turns  in  a  manner  refembling  the  handle  of  a  drawer. 

The  infpe&ion  of  fig.  7 6.  will  illuftrate  this  matter  a  Fig.  7^ 
little.  Suppoff  the  curves  a  c  e,  bkfc  / g>  & c.  to  re- 
preffnt  the  ribs  moveable  round  the  extremities.  Each 
fucceeding  rib  is  more  bent  than  the  one  above  it,  and 
this  curvature  is  both  in  the  vertical  and  horizontal  di¬ 
rection.  Suppofe  each  fo  broad  as  to  projeCt  a  little 
over  its  inferior  like  the  tiles  of  a  roof.  It  is  evident, 
that  if  we  take  the  lower  one  by  its  middle,  and  draw 
it  out  a  little,  moving  it  round  the  line  np,  it  will  bring 
out  the  next  dm  h  along  with  it.  Alfo,  becaufe  the  di- 
ftance  of  the  middle  point  0  from  the  axis  of  motion  n p 
is  greater  than  the  diftance  of  m  from  the  axis  d //,  and 
becaufe  0  will  therefore  deffribe  a  portion  of  a  larger 
circle  than  m  does,  the  rib  nop  will  Aide  up  a  little  un¬ 
der  the  rib  dm  h,  or  the  rib  d  m  h  will  overlap  nop  a 
little  more  than  before  }  the  diftance  0  in  will  therefore 
be  diminished.  The  fame  muft  happen  to  all  the  fupe- 
rior  ribs  j  but  the  change  of  diftance  will  be  lcfs  and  lefs 
as  we  go  upwards.  Now,  inftead  of  this  great  breadth 
of  the  ribs  overlapping  each  other,  fuppoff  each  inferior 
rib  connected  with  the  one  above  it  by  threads  or  fibres 
fuffeptible  of  contraction  at  the  will  of  man.  The  arti¬ 
culations  e ,  i7,  of  the  firft  or  upper  rib  with  the  fpine  and 
fternum  are  fo  broad  and  firm,  that  this  rib  can  have 
little  or  no  motion  round  the  line  a  e  ;  this  rib  therefore 
is  as  a  fixture  for  the  ends  of  all  the  contracting  fibres  : 
therefore,  whenever  the  fibres  which  conneCt  the  ffcond 
rib  with  the  firft  rib  contra#,  the  ffcond  muft  rife  a 
little,  and  alfo  go  outward,  and  will  carry  the  lower 
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EfWls  of  ribs  along  with  it )  tlie  third  rib  will  rife  dill  farther  by 
'  Aifu/)iel"  ^le  contra<^*on  oi  the  mufcles  which  connect  it  with 
the  fecond,  and  fo  on  :  and  thus  the  whole  ribs  are  raif- 
ed  and  thrown  outward  (and  a  little  forward,  becaufe 
the  articulation  of  each  with  the  fpine  is  confiderably 
higher  than  that  with  the  iternum),  and  the  capacity  of 
the  thorax  is  enlarged  by  the  contraction  of  its  muicu- 
lar  covering.  The  direffion  of  the  mufcular  fibres  is 
very  oblique  to  the  direffion  of  the  circular  motion 
•  which  it  produces }  from  which  circumftance  it  follows, 
that  a  very  minute  contraction  of  the  mufcles  produces 
«  all  the  motion  which  is  neceffary.  This  indeed  is  not 
,  great  \  the  whole  motion  of  the  lowreft  ribs  is  lefs  than 
an  inch  in  the  molt  violent  infpiration,  and  the  whole 
contraction  of  the  mufcles  of  the  twelve  ribs  does  not 
exceed  the  eighth  part  of  an  inch,  even  fuppofing  the 
intercodal  mufcles  at  right  angles  to  the  ribs  }  and  be¬ 
ing  oblique,  the  contraction  is  ftill  lefs  (fee  Borelli, 
Sabatier,  Monro,  &c.).  It  would  feem,  that  the 
intenfity  of  the  contraCtive  power  of  a  mufcular  fibre  is 
eafily  obtained,  but  that  the  fpace  through  which  it  can 
be  exerted  is  very  limited \  for  in  molt  cafes  nature 
places  the  mufcles  in  fituations  of  great  mechanical  dif- 
advantage  in  this  refpeCt,  in  order  to  procure  other  con¬ 
veniences. 

But  this  is  not  the  whole  effeCt  of  the  contraction  of 
the  intercodal  mufcles :  fince  the  compound  aCtion  of  the 
tw  o  fets  of  mufcles,  which  crofs  each  other  from  rib  to 
rib  like  the  letter  X,  is  nearly  at  right  angles  to  the 
rib,  but  is  oblique  to  its  plane,  it  tends  to  pulh  the  ribs 
clofer  on  their  articulations,  and  t(hus  to  prefs  out  the 
tw’o  pillars  on  which  they  are  articulated.  Thus,  fup- 
Fig.  7 7.  pofingtf/(fig.  77.)  to  reprefent  the  feffion  of  one  of 
/  the  vertebrae  of  the  fpine,  and  feClion  of  the  der- 

num,  and  a  b  c,f ed,  tw’o  oppofite  ribs,  with  a  lax  thread 
b  e  connecting  them.  If  this  thread  be  pulled  upwards 
6y  the  middle  g  till  it  is  tight,  it  will  tend  to  pull  the 
points  b  and  e  nearer  to  each  other,  and  to  prefs  the 
vertebra  a  f  and  the  flernum  c  d  outwards.  The  fpine 
being  the  chief  pillar  of  the  body,  may  be  confidered 
as  immoveable  in  the  prefent  inftance.  The  flernum  is 
diffidently  fufceptible  of  motion  for  the  prefent  purpofe. 
It  remains  almoft  fixed  a- top  at  its  articulation  with  the 
firfl  rib,  but  it  gradually  yields  below’  \  and  thus  the 
capacity  of  the  thorax  is  enlarged  in  this  direffion  alfo. 
The  w’hole  enlargement  of  the  diameters  of  the  thorax 
during  infpiration  is  very  final!,  not  exceeding  tlie  fif¬ 
tieth  part  of  an  inch  in  ordinary  cafes.  This  is  eafily 
«  calculated.  Its  quiefeent  capacity  is  about  two  cubic 
feet,  and  we  never  draw’  in  more  than  1  j  inches.  Two 
fpheres,  one  of  which  holds  2  cubic  feet  and  the  other 
2  feet  and  1 5  inches,  will  not  differ  in  diameter  above 
the  fiftieth  part  of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the 
thorax  is  very  different.  It  is  feparated  from  the  ab¬ 
domen  by  a  ffrong  mufcular  partition  called  the  dia¬ 
phragm,  which  is  attached  to  firm  parts  all  around. 
In  its  quiefeent  or  relaxed  Hate  it  is  confiderably  convex 
upwards,  that  is,  towards  the  thorax,  rifing  up  into  its 
cavity  like  the  bottom  of  an  ordinary  quart  bottle,  only 
not  fo  regular  in  its  fhape.  Many  of  its  fibres  tend 
from  its  middle  to  the  circumference,  where  they  are  in- 
lerted  into  firm  parts  of  the  body.  Now’  fuppofe  thefe 
fibres  to  contraff.  This  muff  draw  down  its  middle, 
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or  make  it  flatter  than  before,  and  thus  enlarge  the  ca-  Effects  of 
pacify  of  the  thorax.  Au’spret- 

Phyfiologiffs  are  not  well  agreed  as  to  the  fhare  which  *~ure’  , 
each  of  thefe  affions  has  in  the  operation  of  enlarging 
the  thorax.  Many  refufe  all  (hare  of  it  to  the  intercoiial 
mufcles,  and  fay  that  it  is  performed  by  the  diaphragm 
alone.  But  the  faff  is,  that  the  ribs  are  really  obierved 
to  rife  even  while  the  perfon  is  afleep  j  and  this  cannot 
poflibly  be  produced  by  the  diaphragm,  as  thefe  anato- 
mids  affert.  Such  an  opinion  fhowrs  either  ignorance 
or  negleff  of  the  law’s  of  pneumatics.  If  the  capacity 
of  the  thorax  wTere  enlarged  only  by  drawfing  down  the 
diaphragm,  the  preffure  of  the  air  would  com  prefs  the 
ribs,  and  make  them  defeend.  And  the  iimple  law’s 
of  mechanics  make  it  as  evident  as  any  propbfition  in 
geometry,  that  the  contraffion  of  the  intercoiial  mufcles 
mujl  produce  an  elevation  of  the  ribs  and  enlargement 
of  the  thorax  *  and  it  is  one  of  the  moil  beautiful  con~ 
trivances  of  nature.  It  depends  much  on  the  will  of 
the  animal  what  {hare  each  of  thefe  affions  (hall  have. 

In  general,  the  greateft  part  is  done  by  the  diaphragm', 
and  any  perfon  can' breathe  in  fuch  a  manner  that  his 
rib  (hall  remain  motionlefs  }  and,  on  the  contrary,  he 
can  breathe  aimed  entirely  by  railing  his  chcd.  In  the 
fird  method  of  breathing,  the  belly  rifes  during  infpira¬ 
tion,  becaufe  the  contraffion  of  the  diaphragm  com- 
preffes  the  upper  part  of  the  bowels,  and  therefore 
fqueezes  them  outwards  \  fo  that  an  ignorant  perfon 
W’ould  be  apt  to  think  that  the  breathing  was  performed 
by  the  belly,  and  that  the  belly  is  inflated  with  the  air. 

The  drait  lacing  of  the  women  impedes  the  motion  of 
the  ribs,  and  changes-  the  natural  habit  of  breathing,  or 
brings  on  an  unnatural  habit.  When  the  mind  is  de- 
preffed,  it  is  obferved  that  the  breathing  if.  more  per¬ 
formed  by  the  mufcles  of  the  thorax  3  and  a  deep  figh  is 
always  made  in  this  wray. 

Thefe  obfervations  on  the  manner  in  which  the  capa¬ 
city  of  the  ched  can  be  enlarged  were  neceffary,  before 
we  can  acquire  a  jud  notion  of  the  way  in  which  the 
mechanical  properties  of  air  operate  in  applying  it  to 
the  mafs  of  blood  during  its  paffage  through  the  lungs. 

Suppofe  the  thorax  quite  empty,  and  communicating 
with  the  external  air  by  means  of  the  trachea  or  wind¬ 
pipe,  it  would  then  referable  a  pair  of  bellow’s.  Bailing 
the  boards  correfponds  to  the  railing  of  the  ribs  ;  and 
we  might  imitate  the  affion  of  the  diaphragm  by  for¬ 
cibly  pulling  outwards  the  folded  leather  which  unites 
them.  Thus  their  capacity  is  enlarged,  and  the  air 
rudies  in  at  the  nozzle  by  its  weight  in  the  fame  manner 
as  water  would  do.  The  thorax  differs  from  bellows 
only  in  this  refpeff ,  that  it  is  filled  by  the  lungs,  w’hich 
is  a  vad  colleff  ion  of  little  bladders,  like  the  holes  in  a 
piece  of  fermented  bread,  all  communicating  w’i$i  the 
trachea,  and  many  of  them  with  each  other.  When 
the  ched  is  enlarged,  the  air  lufties  into  them  all  in  the 
fame  manner  as  into  the  (ingle  cavity  of  an  empty  tho¬ 
rax.  It  cannot  be  faid  with  propriety  that  they  are  in- 
dated  :  all  that  is  done  is  the  allowing  the  air  to  come 
in.  At  the  fame  time,  as  their  membranous  covering 
mud  have  fome  thickncfs,  however  (mail,  and  feme 
eladicity,  it  is  not  unlikely  that,  when  compreffed  by 
expiration,  they  tend  a  little  to  recover  their  former 
diape,  and  thus  aid  the  voluntary  affion  of  the  mufcles. 

It  is  in  this  manner  that  a  (mall  bladder  of  caoutchouc 

fw’ells 
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EfTe&s  of  nvells  again  after  comprefiion,  and  fills  itfelf  with  air 
Air’s  pref-  or  water.  But  this  cannot  happen  except  in  the  mod 
fure‘  minute  veficles :  thofe  of  fenfible  bulk  have  not  cla- 
fticity  enough  for  this  purpofe.  The  lungs  of  birds, 
however,  have  fome  very  large  bladders,  which  have  a 
very  confiderable  elafticity,  and  recover  their  ftiape  and 
fize  with  great  force  after  compreflion,  and  thus  fill 
themfelves  with  air.  The  refpiration  of  thefe  animals 
is  confiderably  different  from  that  of  land  animals,  and 
their  mufcles  a 61  chiefly  in  expiration.  ^  This  will  be 
explained  by  and  by  as  a  curious  variety  in  the  pneuma¬ 
tic  in  ft  rumen  t. 

This  account  of  the  manner  in  which  the  lungs  are 
filled  with  air  does  not  feem  agreeable  to  the  notions 
349  ,  entertain  of  it.  We  feem  to  fuck  in  the  air  ;  but  al- 
Hfnot by1”  though  it  be  true  that  we  aft,  and  exert  force,  in  order 
our  own  to  get  air  into  our  lungs,  it  is  not  by  our  aftion,  but  by 
aftion,  but  external  preffure,  that  it  does  come  in.  If  we  apply 
by  external our  mouth  to  the  top  of  a  bottle  filled  with  water,  we 
lire  Sure.  find  that  no  draught,  as  we  call  it,  of  our  chefl  will 

fuck  in  any  of  the  water ;  but  if  we  fuck  in  the  very 
fame  manner-  at  the  end  of  a  pipe  immerfed  in  water,  it 
follows  immediately.  Our  intereft  in  the  thing  makes 
us  conned!  in  imagination  our  own  aftion  with  the 
effeft,  without  thinking  on  the  many  fleps  which  may 
intervene  in  the  train  of  natural  operations  ;  and  we 
confider  the  aftion  as  the  immediate  caufe  of  the  air’s 
reception  into  the  lungs.  It  is  as  if  we  opened  the 
door,  and  took  in  by  the  hand  a  perfon  who  was  really 
pufhed  in  by  the  crowd  without.  If  an  incifion  be  made 
into  the  fide  of  the  thorax,  fo  that  the  air  can  get  in  by 
that  way,  when  the  animal  aftsin  the  ufual  manner,  the 
air  will  really  come  in  by  this  hole,  and  fill  the  fpace 
between  the  lungs  and  the  thorax;  but  no  air  is  fucked 
into  the  lungs  by  this  procefs,  and  the  animal  is  as  com¬ 
pletely  fufFocated  as  if  the  windpipe  were  fhut  up.  And, 
on  the  other  hand,  if  a  hole  be  made  into  the  lungs 
without  communicating  with  the  thorax,  the  animal  will 
breathe  through  this  hole,  though  the  windpipe  be  flop¬ 
ped.  This  is  fuccefsfully  performed  in  cafes  of  patients 
whofe  trachea  is  fhut  up  by  accident  or  by  inflammation  ; 
only  it  is  neceffary  that  this  perforation  be  made  into  a 
part  of  the  lungs  where  it  may  meet  with  fome  of  the 
great  pulmonary  paffages  i  for  if  made  into  fome  remote 
part  of  a  lobe,  the  air  cannot  find  its  way  into  the  reft 
of  the  lungs  through  fuch  narrow  paffages,  obftrufted  too 

by  blood,  See.  t  . 

,  We  have  now  explained,  on  pneumatical  principles, 
expiration,  the  procefs  of  inflation.  The  expiration  is  chiefly 
*  performed  by  the  natural  tone  of  the  parts.  In  the  a ft 
of  infpiration  the  ribs  were  raifed  and  drawn  outwards 
in  oppofition  to  the  elafticity  of  the  folids  themfelves  ; 
for  although  the  ribs  are  articulated  at  their  extremities, 
the  articulations  are  by  no  means  fuch  as  to  give  a  free 
and  eafy  motion  like  the  joints  of  the  limbs.  This  is 
particularly  the  cafe  in  the  articulations  with  the  fter- 
num,  which  are  by  no  means  fitted  for  motion.  It  would 
feem’  that  the  motion  really  produced  here  is  chiefly 
by  the  yielding  of  the  cartilaginous  parts  and  the  bend¬ 
ing  of  the  rib  ;  when  therefore  the  mufcles  which  pro¬ 
duced  this  effeft  are  allowed  to  relax,  the  ribs  again 
collapfe.  Perhaps  this  is  aflifted  a  little  by  the  aftion 
of  the  long  mufcles  which  come  down  acrofs  the  ribs 
without  being  inferted  into  them.  Ihefe  may  draw  them 
You  XVI.  Part  II. 
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together  a  little,  as  wc  comprefs  a  loofe  bundle  by  a  ^ir^pref- 

firing.  fare. 

In  like  manner,  when  the  diaphragm  was  drawn  down,  - y - j 

it  compreffed  the  abdomen  in  oppofition  to  the  elafticity 
of  all  the  vifeera  contained  in  it,  and  to  the  elafticity  and 
tone  of  the  teguments  and  mufcles  which  furround  it. 

When  therefore  the  diaphragm  is  relaxed,  thefe  parts 
pufh  it  up  again  into  its  natural  fituation,  and  in  doing 
this  expel  the  air  from  the  lungs.  #  351 

If  this  be  a  juft  account  of  the  matter,  expiration  ft  requires 
fhould  be  performed  without  any  effort.  This  accord- no  effort, 
ingly  is  the  cafe.  We  feel  that,  after  having  made  an 
ordinary  eafy  infpiration,  it  requires  the  continuance  of 
the  effort  to  keep  the  thorax  in  this  enlarged  ftate,  and 
that  all  that  is  neceffary  for  expiration  is  to  ceafe  to  aft. 

No  perfon  feels  any  difficulty  in  emptying  the.  lungs ; 
but  weak  people  often  feel  a  difficulty  of  infpiration,  and 
compare  it  to  the  feeling  of  a  weight  on  their .  breaft  > 
and  expiration  is  the  laft  motion  of  the  thorax  in  a  dy¬ 
ing  perfon.  .  # 

But  nature  has  alfo  given  us  a  mechanifm  by  which 
we  can  expire,  namely,  the  abdominal  mufcles;  and 
when  we  have  finifhed  an  ordinary  and  eafy  expiration,, 
we  can  ftill  expel  a  confiderable  bulk  of  air  (nearly  hall 
of  the  contents  of  the  lungs)  by  contracting  the  abdo¬ 
minal  mufcles.  Thefe,  by  compreffing  the  body,  force 
up  its  moveable  contents  againft  the  diaphragm,  and 
caufe  it  to  rife  further  into  the  thorax,  afting  in  the  fame 
manner  as  when  we  expel  the  faeces  per  anum.  When 
a  perfon  breathes  out  as  much  air  as  he  can  in  this  man¬ 
ner,  he  may  obferve  that  his  ribs  do  not  collapfe  during 
the  whole  operation.  .  332 

There  feems  then  to  be  a  certain  natural  unconftrain-  a  certain 
ed  ftate  of  the  veficles  of  the  lungs,  and  a  certain  quan-  quantity  of 
tity  of  air  neceflary  for  keeping  them  of  this  fize.  It  is  n^ek“ 
probable  that  this  ftate  of  the  lungs  gives  the  freed  mo-theylunKS  v 
tion  to  the  blood.  Were  they  more  compreffed,  the  0f  a  natural 
blood  veffels  would  be  compreffed  by  the  adjoining  fize. 
veficles  ;  were  they  more  lax,  the  veffels  would  be  more 
crooked,  and  by  this  means  obftrufted.  The  frequent 
infpirations  gradually  change  this  air  by  mixing  frefh 
air  with  it,  and,  at  every  expiration  carrying  off  fome 
of  it.  In  catarrhs  and  inflammations,  efpecially  when 
attended  with  fuppuration,  the  fmall  paffages  into  the 
remote  veffels  are  obftrufted,  and  thus  the  renewal  of 
air  in  them  will  be  prevented.  The  painful  feeling 
which  this  occafions  caufes  us  to  expel  the  air  with  vio¬ 
lence,  {hutting  the  windpipe,  till  we  have  exerted  ftrong- 
ly  with  the  abdominal  mufcles,  and  made  a  ftrong  com¬ 
preflion  on  the  lower  part  of  the  thorax.  We  then  open 
the  paffage  fuddenly,  and  expel  the  air  and  obftrufting 
matter  by  violent  coughing.  .  .  # 

We  have  faid,  that  birds  exhibit  a  curious  variety  pro/e(£ 0f 
in  the  procefs  of  breathing.  The  mufcles  of  their  breathing 
wings  being  fo  very  great,  required  a  very  extenfive  ia  birds, 
infertion,  and  this  is  one  ufe  of  the  great  breaft-bone. 

Another  ufe  of  it  is,  to  form  a  firm  partition  to  hinder 
the  aftion  of  thefe  mufcles  from  comprefling  the  thorax 
in  the  aft  of  flying  :  therefore  the  form  of  their  cheft 
does  not  admit  of  alternate  enlargement  and  contraftion 
to  that  degree  as  in  land  animals.  Moreover,  the 
mufcles  of  their  abdomen  are  alfo  very  fmall ;  and  it 
would  feem  that  they  are  not  fufficient  for  producing 
the  compreffion  on  the  bowels  which  is  neceffary  for 
5  A  carrying 
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EIF&sof  carrying  on  the  procefs  of  conco6Hon  and  digeftion. 
Alf«rcr"  "  -*n^ea<*  aiding  the  lungs,  they  receive  help  from 
c _  I  them. 

In  an  oftrich,  the  lungs  confift  of  a  fle(hy  part  A,  A 
Fig.  78.  C%*  ?3.)>  compofcd  of  veficles  like  thofe  of  land  ani¬ 

mals,  and,  like  theirs,  ferving  to  expofe  the  blood  to  the 
aclion  of  the  air.  Betides  thefe,  they  have  on  e?xli  fide 
four  large  bags  B,  C ,  D,  E,  each  of  which  has  an  ori- 
f  ce  G  communicating  with  the  trachea  5  but  the  fecond, 
C,  has  alfo  an  orifice  H,  by  which  it  communicates  with 
another  bag  F  fituated  below  the  reft  in  the  abdomen. 
Now,  when  the  lungs  are  compreffed  by  the  a&ion  of 
the  diaphragm,  the  air  in  C  is  partly  expelled  by  the  tra¬ 
chea  through  the  orifice  G,  and  partly  driven  through 
the  orifice  II  into  the  bag  F,  which  is  then  allowed  to 
receive  it  3  bccaufe  the  fame  a&ion  which  compreffes  the 
lungs  enlarges  the  abdomen.  When  the  thorax  is  en¬ 
larged,  the  bag  C  is  partly  fupplied  with  frefh  air  through 
the  trachea,  and  partly  from  the  bag  F.  As  the  lungs 
of  other  animals  refemble  a  common  bellows,  the  lungs 
of  birds  refemble  the  fmith’s  bellows  with  a  partition  3 
and  anatomifts  have  difeovered  paffages  from  this  part  of 
the  lungs  into  their  hollow  bones  and  quills.  We  do 
not  know  all  the  ufes  of  this  contrivance  3  and  only  can 
obferve,  that  this  alternate  a&ion  muft  aflift  the  mufcles 
of  the  abdomen  in  promoting  the  motion  of  the  food 
along  the  alimentary  canal,  &c.  We  can  diftin&ly  ob¬ 
ferve  in  birds  that  their  belly  dilates  when  the  chell  col- 
lapfes,  and  vice  verfa ,  contrary  to  what  we  fee  in  the 
land  animals.  Another  ufe  of  this  double  paffage  may 
be  to  produce  a  circulation  of  air  in  the  lungs,  by  which 
a  compenfation  is  made  for  the  fmaller  furface  of  a&ion 
on  the  blood  :  for  the  number  of  fmall  veficles,  of  equal 
capacity  with  thefe  large  bags,  gives  a  much  more  ex- 
tenfive  furface. 

If  we  try  to  raife  mercury  in  a  pipe  by  the  a&ion  of 
the  cheft  alone,  we  cannot  raife  it  above  two  or  three 
inches  3  and  the  attempt  is  both  painful  and  hazardous. 
It  is  painful  chiefly  in  the  breaft,  and  it  provokes  cough¬ 
ing.  Probably  the  fluids  ooze  througli  the  pores  of  the 
veficles  by  the  pr&Ture  of  the  furrounding  parts. 

On  the  other  hand,  we  can  by  expiration  fupport  mer¬ 
cury  about  five  or  fix  inches  lngh  :  but  this  alio  is  very 
painful,  and  apt  to  produce  extravafation  of  blood.  This 
354  feems  to  be  done  entirely  by  the  abdominal  mufcles. 

The  opera-  The  operation  properly  termed  sucking  is  totally  dif- 
fickber  ferent  from  breathing,  and  refembles  exceedingly  the  ac- 

c  tion  of  a  common  pump.  Suppofe  a  pipe  held  in  the 

mouth,  and  its  lower  end  immeifed  in  water.  We  fill 
the  mouth  with  the  tongue,  bringing  it  forward,  and 
aPPb^ng  ^  dofely  to  tlie  teeth  and  to  the  palate  3*  we 
then  draw  it  back,  or  bend  it  downwards  (behind)  from 
the  palate,  thus  leaving  a  void.  The  prefiiire  of  the 
air  on  the  cheeks  immediately  depreffes  them,  and  ap¬ 
plies  them  dole  to  the  gums  and  teeth  3  and  its  preffiure 
on  the  water  in  the  veffel  caufes  it  to  rile  through  the 
pipe  into  the  empty  part  of  the  mouth,  which  it  quickly 
fills.  We  then  pufti  forward  the  tip  of  the  tongue,  be¬ 
low  the  water,  to  the  teeth,  and  apply  it  to  them  all 
round,  the  water  being  above  the  tongue,  which  is  kept 
much  d.epreffied.  We  then  apply  the  tongue  to  the  palate, 
beginning  at.  the  tip,  and  gradually  going  backwards  in 
this  application.  By  this  means  the  water  is  gradually 
forced  backward  . by  an  operation  fimilar  to  that  of  the 
gullet  in  fwallowing.  This  is  done  by  contra&ing  the 
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gullet  above  and  relaxing  it  below,  juft  as  we  would  EffeAs  of 
empty,  a  gut  of  its  contents  by  drawing  our  clofed  hand  Air’s  pref* 
along  it..  By  this  operation  the  mouth  is  again  complete- ,  furc' 
ly  occupied  by  the  tongue,  and  we  are  ready  for  repeat-  v 
mg  the  operation.  Thus  the  mouth  and  tongue  refem¬ 
ble  the  barrel  and  pifton  of  a  pump  3  and  the  application 
of  the  tip  of  the  tongue  to  the  teeth  performs  the  office 
of  the  valve  at  the  bottom  of  the  barrel,  preventing  the 
return  of  the  water  into  the  pipe.  Although  ufual,  it 
is  not  abfolutely  neceffiary,  to  withdraw  the  tip  of  the 
tongue,  making  a  void  before  the  tongue.  Sucking  may 
be  performed  by  merely  feparating  the  tongue  gradually 
from. the  palate,  beginning  at  the  root.  If  we  withdraw 
the  tip  of  the  tongue  a  very  minute  quantity,  the  water 
gets  in  and  flows  back  above  the  tongue. 

I  he  a&ion  of  the  tongue  in  tins  operation  is  very 
powerful  3  fome  perfons  can  raife  mercury  25  inches  : 
but  this  ftrong  exertion  is  very  fatiguing,  and  the  foft 
parts  are  prodigioufly  fwelled  by  it.  It  caufes  the  blood 
to  ooze  plentifully  through  the  pores  of  the  tongue,  fau¬ 
ces,  and  palate,  in  the  fame  manner  as  if  a  cupping-glafs 
and  fyringe  were  applied  to  them  3  and,  when  the  infide 
of  the  mouth  is  excoriated  or  tender,  as  is  frequent  with 
infants,  even  a  very  moderate  exertion  of  this  kind  is  ac¬ 
companied  with  extravafation  of  blood.  When  chil¬ 
dren  fuck  the  nurfe’s  breaft,  the  milk  follows  their  exer¬ 
tion  by  the  preffiure  of  the  air  on  the  breaft  3  and  a  weak 
child,  or  one  that  withholds  its  exertions  on  account  of 
pain  from  the  above-mentioned  caufe,  may  be  aftifted 
by  a  gentle  preffiure  of  the  hand  on  the  breaft  :  the  in¬ 
fant  pupil  of  nature,  without  any  knowledge  of  pneuma¬ 
tics,  frequently  helps  itfelf  by  preftingits  face  to  the  yield¬ 
ing  breaft. 

In  the  whole  of  this  operation  the  breathing  is  perfor¬ 
med  through  the  noftrils  3  and  it  is  a  prodigious  diftrefs 
to  an  infant  when  this  paffiage  is  obftru&ed  by  mucus. 

W.e  beg  to  be  forgiven  for  obferving  by  the  way,  that 
this  obllru&ion  may  be  almoft  certainly  removed  for  a 
little  while,  by  rubbing  the  child’s  nofe  with  any  liquid 
of  quick  evaporation,  or  even  with  water. 

The  operation  in  drinking  is  not  very  different  from  ana  of  5 
that  in  fucking  :  we  have  indeed  little  ©ccafion  here  to  drinking, 
fuck,  but  we  muft  do  it  a  little.  Dogs  and  fome  other  wkich  is 
animals  cannot  drink,  but  only  lap  the  water  into  their  ',ery 
mouths  with  their  tongue,  and  then  (Wallow  it.  The  ar’ 
gallinaceous  birds  feem  to  drink  very  imperfe&ly  3  they 
feem  merely  to  dip  their  head  into  the  water  up  to  the 
eyes  till  their  mouth  is  filled  with  water,  and  then  hold¬ 
ing  up  the  head,  it  gets  into  the  gullet  by  its  weight, 
and  is. then  fwallowed.  The  elephant  drinks  in  a  very 
complicated  manner  3  he  dips  his  trunk  into  the  water, 
and  fills  it  by  making  a  void  in  his  mouth  :  this  he  does 
in  the  contrary  way  to  man.  After  having  depreffed  his 
tongue,  he  begins  the  application  of  it  to  the  palate  at 
the  root,  and  by  extending  the  application  forward,  he 
expels  the  air  by  the  mouth  which  came  into  it  from  the 
trunk.  The  procefs  here  is  not  very  unlike  that  of  the 
condenfing  fyringe  without  a  pifton  valve,  deferibed  in 
N°  5.8.  in  which  the  external  air  (correfponding  here  to 
the  air  in  the  trunk)  enters  by  the  hole  F  in  the  fide, 
and  is  expelled  through  the  hole  in  the  end  of  the  bar¬ 
rel  3  by  this  operation  the  trunk  is  filled  with  water  3 
then  he  lifts  his  trunk  out  of  the  water,  and  bringing  it 
to  his  mouth,  pours  the  contents  into  it,  and  fwallows 
it.  On  confidering  this  operation,  it  appears  that,  by 

the 


P  N  E  U  M 

EiTe&s  of  the  fame  process  by  which  the  air  of  the  trunk  is  taken 
Air’s  pref-  into  the  mouth,  the  waier  could  alio  be  taken  in,  to  be 
fure-  afterwards  fwallowed  :  but  we  do  not  find,  upon  inquiry, 

/  that  this  is  done  by  the  elephant  -7  we  have  always  ob- 
ferved  him  to  drink  in  the  manner  now  defcribed.  In 
either  way  it  is  a  double  operation,  and  cannot  be  car¬ 
ried  on  any  way  but  by  alternately  lucking  and  fw allow¬ 
ing,  and  while  one  operation  is  going  on  the  other  is  in¬ 
terrupted  }  whereas  man  can  do  both  at  the  fame  time. 
Nature  feems  to  delight  in  exhibiting  to  rational  obfer- 
vers  her  inexhauftible  variety  of  refource  *,  for  many  in- 
fe&s,  which  drink  with  a  trunk,  drink  without  interrup¬ 
tion  :  yet  we  do  not  call  in  queftion  the  truth  ol  the 
aphorifm,  Natura  maxime  fimp/ex  et  fernper  Jibi  conform, 
nor  doubt  but  that,  if  the  whole  of  her  purpofe  were 
feen,  we  fhould  find  that  her  procefs  is  the  (impleft  pof- 
fible  :  for  Nature,  or  Nature’s  God,  is  wife  above  our 
wife  if  thoughts,  and  fnnplicity  is  certainly  the  choice  ot 
wifdom  :  but  alas  !  it  is  generally  but  a  fmall  and  the 
moll  obvious  part  of  her  purpofe  that  we  can  obferve  or 
appreciate.  We  feldom  fee  this  iimplicity  of  nature  dat¬ 
ed  to  us,  except  by  fome  fyftem-makei*,  who  has  found 
a  principle  which  fomehow  tallies  with  a  confiderabie 
variety  of  phenomena,  and  then  cries  out,  'brujlra  fit  per 
^  plura  quod  fieri  potefi  per  pandora. 

Mode  of  There  is  an  operation  fimilar  to  that  of  the  elephant, 
keep  n-  up  which  many  find  a  great  difficulty  in  acquiring,  vrz.  keep- 
a.  mtHiued  jT1<T 
hla  '  with  a  ^ 
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aumtinueH  -nuT  Up  a  continued  blaft  with  a  blow-pipe.  We  would 


lelow-pipe. 
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deTire"  our  chemical  reader  to  attend  minutely  to  the  gra¬ 
dual  a  cl  ion  of  his  tongue  in  fucking,  and  he  will  find  it 
fuch  as  we  have  defcribed.  Let  him  attend  particularly 
to  the  way  in  which  the  tip  of  the  tongue  periorms  the 
office  of  a  valve,  preventing  the  return  of  the  water  into 
the  pine :  the  fame  po  fit  ion  of  the  tongue  would  hinder 
air  from  coming  into  the  mouth.  Next  let  him  obferve, 
that  in  (Wallowing  what  water  he  has  now  got  lodged 
above  his  tongue,  he  continues  the  tip  of  the  tongue  ap¬ 
plied  to  the  teeth  \  now  let  him  fhut  his  mouth,  keeping 
his  lips  firm  together,  the  tip  of  the  tongue  at  the  teeth, 
and  the  whole  tongue  forcibly  kept  at  a  diftance  from 
the  palate  \  bring  up  the  tongue  to  the  palate,  and  allow 
the  tip  to  feparate  a  little  from  the  teeth,  this  will  expel 
the  air  into  the  (pace  between  the  fauces  and  cheeks,  and 
wifi  blow  up  the  cheeks  a  little  :  then,  a&ing  with  the 
tip  of  the  tongue  as  a  valve,  hinder  this  air  froin  getting 
back,  and  deVeffing  the  tongue  again,  more  air  (from 
the  no  Arils)  will  get  into  the  mouth,  which  may  be  ex¬ 
pelled  into  the  fpace  without  the  teeth  as  before,  and 
the  cheeks  will  be  more  inflated  :  continue  this  operation, 
and  the  lips  will  no  longer  be  able  to  retain  it,  and  it 
will  ooze  through  as  long  as  the  operation  is  continued. 
When  this  has  become  familiar  and  eafy,  take  the  blow¬ 
pipe,  and  there  will  be  no  difficulty  in  maintaining  a 
blaft  as  uniform  as  a  fmith’s  bellows,  breathing  all 
the  while  through  the  noilrils.  The  only  difficulty 
is  the  holding  the  pipe  :  this  fatigues  the  lies  ;  but  it 
may  be  removed  by  giving  the  pipe  a  convenient  fliape, 
a  pretty  fiat  oval,  and  wrapping  it  round  with  leather  or 
thread. 

Another  phenomenon  depending  on  the  principles  al¬ 
ready  efiabli (bed,  is  the  land  and  fea-breeze  in  the  warm 
countries. 

We  have  feen  that  air  expands  exceedingly  by  heat ; 
therefore  heated  air,  being  lighter  than  an  equal  bulk 
of  cold  air,  muft  rife  in  it.  .  If  we  lay  a  hot  ftone  in  the 


funfiiine  in  a  room,  we  fiiall  obferve  the  flhadow  of  the  Me&s  of 
ffione  furrounded  with  a  fluttering  fbadow  of  different  de-  ^r^kie  * 

grees  of  brightnefs,  and  that  this  flutter  rifes  rapidly  in  _ _ 

a  column  above  the  ftone.  If  we  hold  an  extinguifhed 
candle  near  the  ftone,  we  fhall  fee  the  fmoke  move  to¬ 
wards  the  ftone,  and  then  afeend  from  it.  Now, 
fuppofe  an  ifland  receiving  the  firft  rays  of  the  fun  in  a 
perfectly  calm  morning  \  the  ground  will  foon  be  warm¬ 
ed,  and  will  warm  the  contiguous  air.  If  the  ifland  be 
mountainous,  this  effe£t  will  be  more  remarkable  *?  be- 
caufe  the  inclined  fides  of  the  hills  will  receive  the  light 
more  direcftly :  the  midland  air  will  therefore  be  moft 
warmed  :  the  heated  air  will  life,  and  that  in  the  middle 
will  rife  fafteft  •,  and  thus  a  current  of  air  upwards  will 
begin,  which  muft  be  fupplied  by  air  coming  in  from  all 
fides,  to  be  heated  and  to  rife  in  its  turn  ;  and  thus  the 
morning fiea-bree%e  is  produced,  and  continues  all  day. 

This  current  will  frequently  be  reverfed  during  the 
night,  by  the  air  cooling  and  gliding  down  the  fides  of" 
the  hills,  and  we  fhall  have  the  land-bree%e .  ^ -3 

It  is  owing  to  the  fame  caufe  that  we  have  a  circula-  Circulation 
tion  of  air  in  mines  which  have  the  mouths  of  their  of  air  in 
fhafts  of  unequal  heights.  The  temperature  under  ground  rauies* 
is  pretty  conftant  through  the  whole  year,  while  that  of 
the  atmofphere  is  extremely  variable.  Now,  fuppofe  a 
mine  having  a  long  horizontal  drift,  communicating  be¬ 
tween  two  pits  or  (hafts,  and  that  one  of  thefe  fhafts  ter¬ 
minates  in  a  valley,  while  the  other  opens  on  the  brow 
of  a  hill  perhaps  too  feet  higher.  Let  us  further  fup¬ 
pofe  it  fummer,  and  the  air  heated  to  65°,  while  the 
temperature  of  the  earth  is  but  450  \  this  lall  will  be 
alfo  the  temperature  of  the  air  in  the  fhafts  and  the 
drift.  Now,  fince  air  expands  nearly  24  parts  in  10,000 
by  one  degree  of  heat,  we  fhall  have  an  odds  of  preffure 
at  the  bottom  of  the  two  fhafts  equal  to  nearly  the  2Cth 
part  of  the  weight  of  a  column  of  air  100  feet  high 
(100  feet  being  (uppofed  the  difference  of  the  heights  of 
the  fhafts).  This  will  be  about  fix  ounces  on  every  fquare 
foot  of  the  fe&ion  of  the  (haft.  If  this  prefiure  could 
be  continued,  it  would  produce  a  prodigious  current  of 
air  down  the  long  fhafts,  along  the  drift,  and  up  the 
fliort  (haft.  The  weight  of  the  air  a£Hng  through  100 
feet  would  communicate  to  it  the  velocity  of  80  feet 
per  fecond  :  divide  this  by  V 20,  that  is,  by  4.5,  and 
we  fhall  have  i3  feet  per  fecond  for  the  velocity:  this  is 
the  velocity  of  what  is  called  a  brifk  gale.  This  preffure 
would  be  continued,  if  the  warm  air  which  enters  the 
long  fhaft  were  cooled  and  condenfed  as  faft  as  it  comes 
in  \  but  this  is  not  the  cafe.  It  is  however  cooled  and 
condenfed,  and  a  current  is  produced  lufficient  to  make 
an  abundant  circulation  of  air  along  the  whole  paftage  j 
and  care  is  taken  to  difpofe  the  fhafts  and  condudl  the 
paffages  in  fuch  a  manner  that  no  part  of  the  mine  is 
out  of  the  circle.  When  any  new*  lateral  drift  is  made, 
the  renewal  of  air  at  its  extremity  becomes  more  imper¬ 
fect  as  it  advances :  -and  when  it  is  carried  a  certain  length, 
the  air  ftagnates  and  becomes  fuffocating,  till  either  a 
communication  can  be  made  with  the  reft  of  the  mine, 
or  a  fhaft  be  made  at  the  end  of  this  drift. 

As  this  current  depends  entirely  on  the  difference  of 
temperature  between  the  air  below  and  that  above,  it 
muft  ceafe  when  this  difference  ceafes.  Accordingly, 
in  the  fpring  and  autumn,  the  miners  complain  much  of 
ftagnalion  :  but  in  fummer  they  never  want  a  current 
from  the  deep  pits  to  the  (hallow,  nor  in  the  winter 
$  A  2  a 
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of -a  current  from  the  {hallow  pits  to  the  deep  ones.  It 
Aifare>re*"  frecluentty  happens  alfo.  that  in  mineral  countries  the 
s  /  chemical  changes  which  are  going  on  in  different  parts 

of  the  earth  make  differences  of  temperature  fufficient 
to  produce  a  fenfble  current. 

It  is  eafy  to  fee  that  the  fame  caufes  mu  ft  produce 
a  current  down  our  chimneys  in  fummer.  The  chim¬ 
ney  is  colder  than  the  fummer  air,  and  muff  therefore 
condenfe  it,  and  it  will  come  down  and  run  out  at  the 
359  doors  and  windows. 

The  nature  And  tills  naturally  leads  us  to  confider  a  very  impor- 
caltaTthe  tant  ^e  expanfion  and  confequent  afcent  of  air 

draught  in  hy  heat,  namely  the  drawing  (as  it  is  called)  of  chim- 
chimneys.  Keys.  The  air  which  has  contributed  to  the  burning  of 
fuel  mu  ft  be  intenfely  heated,  and  will  rife  in  the  atmo- 
fphere.  This  will  alfo  be  the  cafe  w7itb  much  of  the  fur- 
rounding  air  w  hich  has  come  very  near  the  fire,  although 
not  in  contact  with  it.  If  this  heated  air  be  made  to  rife 
in  a  pipe,  it  will  be  kept  together,  and  therefore  will  not 
foon  cool  and  collapfe :  thus  w7e  fhall  obtain  a  long  column 
of  light  air,  wffiich  will  rife  with  a  force  fo  much  the  great¬ 
er  as  the  column  is  longer  or  more  heated.  Therefore  the 
taller  we  make  the  chimney,  or  the  hotter  we  make  the 
fire,  the  more  rapid  will  be  the  current,  or  the  draught 
or  fudftion,  as  it  is  injudicioufly  called,  will  be  fo  much 
the  greater.  The  afcenfional  force  is  the  difference  be¬ 
tween  the  wreight  of  the  column  of  heated  air  in  the  fun¬ 
nel  and  a  column  of  the  furrounding  atmofphere  of  equal 
height.  We  increafe  the  draught,  therefore,  by  increasing 
the  perpendicular  height  of  the  chimney.  Its  length  in 
a  horizontal  dire&ion  gives  no  increafe,  but,  on  the  con¬ 
trary,  diininifhes  the  draught  by  cooling  the  air  before  it 
gets  into  the  effedtive  part  of  the  funnel.  We  increafe 
the  draught  alfo  by  obliging  all  the  air  which  enters  the 
chimney  to  come  very  near  the  fuel  \  therefore  a  low 
mantle-piece  will  produce  this  effedl  \  alfo  filling  up  all 
tlie  fpaces  on  each  fide  of  the  grate.  When  much  air 
gets  in  above  the  fire,  by  having  a  lofty  mantle-piece, 
the  general  mafs  of  air  in  the  chimney  cannot  be  much 
heated.  Hence  it  muft  happen  that  the  greateft  draught 
will  be  produced  by  bringing  down  the  mantle-piece  to 
the  very  fuel  \  but  this  converts  a  fire-place  into  a  fur¬ 
nace,  and  by  thus  fending  the  whole  air  through  the  fuel, 
caufes  it  to  burn  with  great  rapidity,  producing  a  prodi¬ 
gious  heat  y  and  this  producing  an  increafe  of  afcenfional 
force,  the  current  becomes  furioufly  rapid,  and  the  heat 
and  confumption  of  fuel  immenfe.  If  the  fire-place  be  a 
cube  of  a  foot  and  a  half,  and  the  front  clofed  by  a  door, 
fo  that  all  the  air  muft  enter  through  the  bottom  of  the 
grate,  a  chimney  of  j  5  or  20  feet  high,  and  fufficiently 
wide  to  give  paffage  to  all  the  expanded  air  wrhich  can 
pafs  through  the  fire,  will  produce  a  current  which  wall 
roar  like  thunder,  and  a  heat  fufficient  to  run  the  whole 
infid e  into  a  lump  of  glafs. 

All  that  is  neceflary,  howrever,  in  a  chamber  fire-place, 
is  a  current  fufficiently  great  for  carrying  up  the  fmoke 
and  vitiated  air  of  the  fuel.  And  as  we  want  alfo  the 
enlivening  flutter  and  light  of  the  fire,  w7e  give  the  chim¬ 
ney-piece  both  a  much  great  height  and  width  than  what 
is  merely  neceflary  for  carrying  up  the  finoke,  only  wi fil¬ 
ing  to  have  the  current  fufficiently  determinate  and  fteady 
for  counteradHng  any  occafional  tendency  which  it  may 
Ibmetimes  have  to  come  into  the  room.  By  allowing  a 
greater  quantity  of  air  to  get  into  the  chimney,  heated 
only  to  a  moderate  degree,  we  produce  a  more  rapid  re- 
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newal  of  the  air  of  the  room  :  did  we  oblige  it  to  come  Effects  of 
fo  much  nearer  the  fire  as  to  produce  the  fame  re-  Air’s  prei- 
newal  of  the  air  in  confequence  of  a  more  rapid  current,  , ^ 1 
we  ftiould  produce  an  inconvenient  heat.  But  in  this 
country,  where  pit-coal  is  in  general  fo  very  cheap,  we 
carry  this  indulgence  to  an  extreme  ;  or  rather  we  have 
not  Studied  how  to  get  all  the  defired  advantages  with 
economy.  A  much  fmaller  renewal  of  air  than  we  com¬ 
monly  produce  is  abundantly  wholefome  and  pleafant, 
and  we  may  have  all  the  pleafure  of  the  light  and  flame 
of  the  fuel  at  much  lefs  expence,  by  contradting  greatly 
the  paffage  into  the  vent.  The  beft  way  of  doing  this 
is  by  contracting  the  brick-work  on  each  fide  behind  the 
mantle- piece,  and  reducing  it  to  a  narrow  parallelogram, 
having  the  back  of  the  vent  for  one  of  its  long  tides. 

Make  an  iron  plate  to  fit  this  hole,  of  the  fame  length, 
but  broader,  fo  that  it  may  lie  Hoping,  its  lower  edge 
being  in  contadt  with  the  forefide  of  the  hole,  and  its 
upper  edge  leaning  on  the  back  of  the  vent.  In  this 
pofition  it  Units  the  hole  entirely.  Now  let  the  plate 
have  a  hinge  along  the  front  or  lower  edge,  and  fold  up 
like  the  lid  of  a  clieft.  We  fhall  thus  be  able  to  en¬ 
large  the  paffage  at  pleafure.  In  a  fire-place  fit  for  a 
room  of  24  feet  by  1 8,  if  this  plate  may  be  about  j  8 
inches  long  from  fide  to  fide,  and  folded  back  within 
an  inch  or  an  inch  and  a  half  of  the  wall,  this  will 
allow  paffage  for  as  much  air  as  will  keep  up  a  very 
cheerful  fire  :  and  by  rafting  or  lowering  this  Regi- 
STER,  the  fire  may  be  made  to  burn  more  or  lefs  ra¬ 
pidly.  A  free  paffage  of  half  an  inch  will  be  fufficient 
in  weather  that  is  not  immoderately  cold.  The  prin¬ 
ciple  on  which  this  conftrudtion  produces  its  effedt  is, 
that  the  air  which  is  in  the  front  of  the  fire,  and  much 
wrarmed  by  it,  is  not  allowed  to  get  into  the  chimney, 
where  it  would  be  immediately  hurried  up  the  vent,  ' 
but  rifes  up  to  the  ceiling  and  is  diffufed  over  the  whole 
room.  This  double  motion  of  the  air  may  be  diftindt- 
ly  obferved  by  opening  a  little  of  the  door  and  holding 
a  candle  in  the  way.  If  the  candle  be  held  near  the 
floor,  the  flame  will  be  blown  into  the  room  j  but  if 
held  near  the  top  of  the  door,  the  flame  will  be  blown 
outward.  6 o 

But  the  moft  perfedt  method  of  warming  an  apart-  Defcription 
ment  in  the  temperate  climates,  where  w7e  can  indulge  <ff  a  llove- 
in  the  cheerfulnefs  and  fweet  air  produced  by  an  open  S™te  °r 
fire,  is  wffiat  we  call  a  ftove-gratc,  and  our  neighbours  C  a^e  e* 
on  the  continent  call  a  chapelle,  from  its  refemblance 
to  the  chapels  or  oratories  in  the  great  churches. 

In  the  great  chimney-piece,  which,  in  this  cafe,  may 
be  made  even  larger  than  ordinary,  is  fet  a  fmaller  one 
fitted  up  in  the  fame  ftile  of  ornament,  but  of  a  fize 
no  greater  than  is  fufficient  for  holding  the  fuel.  The 
fides  and  back  of  it  are  made  of  iron  (call  iron  is 
preferable  to  hammered  iron,  becaufe  it  does  not  fo  rea¬ 
dily  calcine),  and  are  kept  at  a  fmall  diffance  from  the 
fides  and  back  of  the  main  chimney-piece,  and  are  con¬ 
tinued  down  to  the  hearth,  fo  that  the  afh-pit  is  alfo  fe- 
parated.  The  pipe  or  chimney  of  the  ftovc  grate  is 
carried  up  behind  the  ornaments  of  the  mantle-piece 
till  it  rifes  above  the  mantle-piece  of  the  main  chim¬ 
ney-piece,  and  is  fitted  with  a  regifter  or  damper-plate 
turning  round  a  traverfe  axis.  The  beft  form  of  this 
regifter  is  that  which  w7e  have  recommended  for  an  or¬ 
dinary  fire-place,  having  its  axis  or  joint  clofe  at  the 
front  5  fo  that  when  it  is  open  or  turned  up?  the  burnt 
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air  and  fmoke  ftriking  It  obliquely,  are  dire&ed  with 
certainty  into  the  vent,  without  any  nfk  or  reverbera¬ 
ting  and  coining  out  into  the  room.  All  the  reft  of 
the  vent  is  (hut  up  by  iron  plates  or  brick-work  out  of 

light.  .  .  ,ri 

The  effeft  of  this  conftru&ion  is  very  obvious.  J  he 
fuel,  being  in  immediate  contact  with  the  back  and 
Tides  of  the  grate,  heats  them  to  a  great  degree,  and 
they  heat  the  air  contiguous  to  them.  Ihis  heated 
air  cannot  get  up  the  vent,  becaufe  the  pafTages  above 
thefe  fpaces  are  fliut  up.  It  therefore  comes  out  into 
tlie  room  j  fome  of  it  goes  into  the  real  fire-place  and 
is  carried  up  the  vent,  and  the  reft  rifes  to  the  ceiling 
and  is  diddled  over  the  room. 

It  is  furpnfing  to  a  perfon  who  does  not  confider 
it  with  fkill  how  powerfully  this  grate  warms  a  room. 
Lefs  than  one- Fourth  of  the  fuel  confumed  in  an  ordi¬ 
nary  fire-place  is  fufficient  j  and  this  with  the  fame 
cheerful  blazing  hearth  and  falutary  renewal  of  air.  It 
even  requires  attention  to  keep  the  room  cool  enough. 
The  heat  communicated  to  thofe  parts  in  contact  with 
the  fuel  is  needlefsly  great  j  and  it  will  be  a  confiderable 
improvement  to  line  this  part  with  very  thick  plates 
of  caft  iron,  or  with  tiles  made  of  fire-clay  which  will 
not  crack  with  the  heat.  Thefe,  being  very  bad  con¬ 
ductors,  will  make  the  heat,  ultimately  communicated 
to  the  air,  very  moderate.  If,  writh  all  thefe  precau¬ 
tions,  the  heat  fhould  be  found  too  great,  it  may  be 
brought  under  perfect  management  by  opening  paflages 
into  the  vent  from  the  lateral  fpaces.  Thefe  may  be 
halves  or  trap- doors  moved  by  rods  concealed  behind 
i}ie  ornaments. 

Thus  we  have  a  fire-place  under  the  moft  complete 
regulation,  where  we  can  always  have  a  cheeiful  fire 
without  being  for  a  quarter  of  an  hour  incommoded  by 
the  heat  j  and  we  can  as  quickly  raife  our  fire,  when 
too  low,  by  hanging  on  a  plate  of  iron  on  the  fiont, 
which  fhall  reach  as  low  as  the  grate.  Ihis  in  five  mi¬ 
nutes  will  blow  up  the  fire  into  a  glow  j  and  the  plate 
may  be  fent  out  of  the  room,  or  let  benind  the  ft  ove¬ 
rrate  out  of  fight.  . 

The  propriety  of  inclofing  the  afh-pit  is  not  lo  ob¬ 
vious  )  but  if  this  be  not  done,  the  light  afhes,  not 
finding  a  ready  paffage  up  the  chimney,  will  come  out 
into  the  room  along  with  the  heated  air. 

We  do  not  confider  in  this  place  the  various  extra¬ 
neous  circurnftances  which  impede  the  current  of  air  in 
our  chimneys  and  produce  fmoky  houfes  :  thefe  wdll .  be 
treated  of,  and  the  methods  of  removing  or  remedying 
them,  under  the  article  Smoke.  We  confider  at  prelent 
only  the  theory  of  this  motion  in  general,  and  the  modi¬ 
fications  of  its  operation  arifing  from  the  various  purpofes 
to  w'hich  it  may  be  applied. 

Under  this  head  we  fhall  next  give  a  general  ac¬ 


count  and  defeription  of  the  method  of  warming  apart¬ 
ments  by  ftoves.  A  Stove  in  general  is  a  fire-place 
fliut  up  on  all  Tides,  having  only  a  paffage  for  admitting 
the  air  to  fupport  the  fire,  and  a  tube  for  carrying  off 
the  vitiated  air  and  fmoke  ,  and  the  air  of  the  room 
is  warmed  by  coming  into  contaCt  with  the  outfide  of 
the  ftove  and  flue.  The  general  principle  of  conftruc- 
tion,  therefore,  is  very  fim pie.  The  air  muft  be  made 
to  come  into  as  clofe  contaCt  as  poffible  with  the  fire,  or 
even  to  pafs  through  it,  and  this  in  fuch  quantities  as 
juft  to  confume  a  quantity  of  fuel  fufficient  for  produ- 
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cing  the  heat  required  j  and  the  ftove  muft  be  To  con- 
ftructed,  that  both  the  burning  fuel  and  the  air  which  fur*; 

has  been  heated  by  it  fhall  be  applied  to  as  extenfive  - y 

a  furface  as  poffible  of  furnace,  all  in  contaCt  with  the 
air  of  the  room  j  and  the  heated  air  within  the  ftove 
muft  not  be  allowed  to  get  into  the  funnel  which  is  to 
carry  it  off  till  it  is  too  much  cooled  to  produce  any 
confiderable  heat  on  the  outfide  of  the  ftove. 

In  this  temperate  climate  no  great  ingenuity  is  ne- 
ceffary  for  warming  an  ordinary  apartment  j  and  ^ftoves 
are  made  rather  to  pleafe  the  eye  as  furniture  than  as 
economical  fubftitutes  for  an  open  fire  of  equal  calori¬ 
fic  power.  But  our  neighbours  on  the  continent, .  and 
efpecially  towards  the  north,  where  the  cold  of  winter 
is  intenfe  and  fuel  very  dear,  have  beflowed  much  at¬ 
tention  on  their  conftruaion,  and  have  combined  inge¬ 
nious  economy  wTith  every  elegance  of  form.  .  Nothing 
can  be  handfomer  than  the  ftoves  of  b  ay encerie  that  aie 
to  be  feen  in  French  Flanders,  or  the  Ruffian  ftoves  at 
St  Peterfburgh,  fimfhed  in  ftucco.  Our  readeis  will 
not,  therefore,  be  difpleafed  with  a  defeription  of  them. 

In  this  place,  however,  we  fhall  only  confider  a  ftove  in 
general  as  a  fubjcCt  of  pneumatical  difeuffion,  and  we 
refer  our  readeis  to  the  article  Stove  for  an  account  of 
them  as  articles  of  domeftic  accommodation.  GeiW 

The  general  form,  therefore,  of  a  ftove,  and  of  w  hich 
all  others  are  only  modifications  adapted  to  circurnftances  fl-ove> 
of  utility  or  tafte,  is  as  follows  : 

MIKL  (fig.  79.)  is  a  quadrangular  box  of  any  fize  tig  79- 
in  the  directions  MILK.  The  infide  width  from  front 
to  back  is  pretty  conftant,  never  lefs  than  ten  inches, 
and  rarely  extending  to  20  ;  the  included  fpace  is  di¬ 
vided  by  a  great  many  partitions.  The  loweft  chamber 
AB  is  the  receptacle  for  the  fuel,  which  lies  on  the 
bottom  of  the  ftove  without  any  grate  j  this  fire-place 
has  a  door  AO  turning  on  hinges,  and  in  this  door  is 
a  very  fmall  wicket  P  :  the  roof  of  the  fire-place  ex¬ 
tends  to  within  a  very  fewT  inches  of  the  farther  end, 
leaving  a  narrow  paffage  B  for  the  flame.  The  next 
partition  c  C  is  about  eight  inches  higher,  and  reaches 
aim  oft  to  the  other  end,  leaving  a  narrow  paffage  for 
the  flame  at  C.  The  partitions  are  repeated  above,  at 
the  diftance  of  eight  inches,  leaving  paffages  at  the 
ends,  alternately  difpofed  as  in  the  figure  5  the  laft  of 
them  H  communicates  with  the  room  vent.  _  This  com¬ 
munication  may  be  regulated  by  a  plate  of  iron,  which 
can  be  Aid  acrofs  it  by  means  of  a  rod  or  handle  w  hich 
comes  through  the  fide.  The  more  ufual  way  of  (hut¬ 
ting  up  this  paffage  is  by  a  fort  of  pan  or  bowl  of  earthen 
ware,  which  is  whelmed  over  it  with  its  brim  reftmg  in 
fand  contained  in  a  groove  formed  all  round  the  hole. 

This  damper  is  introduced  by  a  door  in  the  front,  which* 
is  then  fliut.  The  whole  is  fet  on  low'  pillais,  fo  that- 
its  bottom  may  be  a  few  inches  from  the  floor  of  the 
room:  it  is  ufually  placed  in  a  corner,  and  the  apart¬ 
ments  are  fo  difpofed  that  their  chimneys  can  be  joined 
in  flacks  as  with  us. 

Some  flraw  or  wood-lhavings  are  firft  burnt  on  the' 
hearth  at  its  farther  end.  This  warms  the  air  in  ther 
ftove,  and  creates  a  determined  current.  The  fuel  is ' 
then  laid  on  the  hearth  clofe  by  the  door,  and  pretty? 
much  piled  up.  It  is  now  kindled  ,  and  the  cunent  be¬ 
ing  already  dire&ed  to  the  vent,  there  is  1m  danger  of 
any  fmoke  coming  out  into  the  room.  Effectually  t<y- 
prevent  this,  the  door  is  fhut,  and  the  wiefcet  P  open-’’ 
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Eftc&sot  ed.  The  air  lupplied  by  this,  being  dire&ed  to  the 
^lfiire.rC "  or.  bottom  of  the  fuel,  quickly  kindles  it,  and 

i —  « the  operation  goes  on. 

364  The  aim  of  this  conftru&ion  is  very  obvious.  The 
Aim  and  flame  and  heated  air  are  retained  as  long  as  poflible 
thfTcon^  w^lin  t^ie  body  of  the  dove  by  means  of  the  long  pal- 
ftruftion.  %es  ?  and  the  narrownefe  of  thefe  p adages  obliges  the 
flame  to  come  in  conta£l  with  every  particle  of  foot,  fo 
as  to  confume  it  completely,  and  thus  convert  the  whole 
combuftible  matter  of  the  fuel  into  heat.  For  want  of 
this  a  very  confiderable  portion  of  our  fuel  is  waded  by 
our  open  fires,  even  under  the  very  bed  management  : 
the  foot  which  flicks  to  our  vents  is  very  inflammable, 
and  a  pound  weight  of  it  will  give  as  much  if  not  more 
heat  than  a  pound  of  coal.  And  what  dicks  to  our 
vents  is  very  incgnfiderable  in  comparifon  with  what 
efcapes  unconfirmed  at  the  chimney  top.  In  fires  of 
green  wood,  peat,  and  fome  kinds  of  pit-coal,  nearly 
one-fifth  of  the  fuel  is  loft  in  this  way  ♦,  but  in  thefe 
doves  there  is  hardly  ever  any  mark  of  foot  to  be  fcen  } 
and  even  this  fmall  quantity  is  produced  only  after 
lighting  the  fires.  The  volatile  inflammable  matters  are 
expelled  from  paris  much  heated  indeed,  but  not  fo  hot 
as  to  burn  *,  and  feme  of  it  charred  or  half  burnt  cannot 
be  any  further  confumed,  being  enveloped  in  flame  and 
air  already  vitiated  and  unfit  for  com  bullion.  But  when 
the  dove  is  well  heated,  and  the  current  brilk,  no  part 
of  the  foot  efcapes  the  a&ion  of  the  air. 

1  he  hot  air  retained  in  this  manner  in  the  body  of 
the  dove  is  applied  to  its  fides  in  a  very  extended  furface. 
To  increafe  this  dill  more,  the  dove  is  made  narrower 
from  front  to  baek  in  its  upper  part ;  a  certain  breadth 
is  neceffary  below,  that  there  may  be  room  for  fuel.  If 
this  breadth  were  preferved  '  all  the  way  up,  much  heat 
would  be  loll,  becaufe  the  heat  communicated  to  the 
partitions  of  the  dove  does  no  good.  By  dimini filing 
their  breadth,  the  proportion  o?  ufeful  furface  is  in- 
creafed.  The  whole  body  of  the  dove  may  be  confider- 
ed  as  a  long  nips  folded  up,  and  its  efifeft  would  be  the 
ggeatefl  poflible  if  it  really  were  fo  •>  that  is,  if  each  par¬ 
tition c  C,  <AD,  &c.  were  fplit  into  two,  and  a  free 
paffage  allowed  between  them  for  the  air  of  the  room. 
Something  like  this  will  be  obferved  afterwards  in  fome 
German  doves. 

It  is  with  he  fame  verv  of  making  an  extenflve  ap¬ 
plication  of  a  hot  iurlace  to  the  air,  that  the  dove  is  not 
built  in  the  wall,  not  even  in  contafl  with  it,  nor  with 
the  door:  for  by  its  detached  ffuution,  the  air  in  con- 
taft  with  the  back,  and  with  the  bottom  (where  it  is 
hotted:),  is  warmed,  and  contributes  at  lead  one  half  of 
the  whole  effeft ;  for  the  great  heat  of  the  bottom 
makes  its  effe£l  on  the  air  of  the  room  at  lead  equal 
to  that  of  the  two  ends.  Sometimes  a  Acre  makes  part 
of  the  wall  between  two  fmall  rooms,  'and  is  found  dif¬ 
fident. 

It  mud  be  remarked,  on  the  whole,  that  the  effeft  of 
a  fliove  depends  much  on  keeping  in  the  room  the  air 
already  heated  by  it.  This  is  fo  remarkably  the  cafe, 
that  a  fmall  open  fire  in  the  fame  room  will  be  fo  far 
from  increafing  its  h  Celt,  that  it  will  greatly  diminifh  it  : 
it  will  even  draw  the  warm  air  from  a  diite  of  adjoining 
apartments.  This  is  didinclly  obferved  in  the  houfes 
of  the  English  merchants  in  St  ‘Peterfburgh  :  their 
habits  of  life  in  Britain  make  them  uneafy  without  an 
open  fire  in  their  fitting  rooms  \  and  this  obliges  them 
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to  heat  all  their  doves  twice  a-d ay,  and  their  houfes  are  EfeAs  of 
cooler  than  thofe  of  the  Ruffians  who  heat  them  only  Air’s  pref. 
once.  In  many  German  houfes,  efpecially  of  the  lower  fure- 
clafs,  the  fire-place  of  the  dove  does  not  open  into  the 
room,  but  into  the  yard  or  a  lobby,  where  all  the  fires 
are  lighted  and  tended  j  by  this  means  is  avoided  the 
expence  of  warm  air  which  mud  have  been  carried  off 
by  the  dove  :  but  it  is  evident,  that  this  mud  be  very 
unpleafant,  and  cannot  be  wholefome.  We  mud  breathe 
the  fame  quantity  of  flagnant  air  loaded  with  all  the  va¬ 
pours  and  exhalations  which  mud  be  produced  in  every 
inhabited  place.  Going  into  one  of  thefe  houfes  from 
the  open  air,  is  like  putting  one’s  head  into  a  dew-pan 
or  under  a  pie-cruft,  and  quickly  naufeates  us  who  are 
accudomed  to  frefn  air  and  cleanlinefs.  In  thefe  coun¬ 
tries  it  is  a  matter  almofl  of  neceflity,  to  fumigate  the 
rooms  with  frankincenfe  and  other  gums  burnt.  The 
cenfer  in  ancient  worlhip  was  in  all  probability  an  utenfil 
introduced  by  neceflity  for  fweetening  or  rendering  to¬ 
lerable  the  air  of  a  crowded  place  :  and  it  is  a  conflant 
praflice  in  the  Ruffian  houfes  for  a  fervant  to  go  round 
the  room  after  dinner,  waving  a  cenler  with  feme  gums 
burning  on  bits  of  charcoal. 

ri  lie  account  now  given  cf  doves  for  heating  rooms,  of  ^ 
and  of  the  circumflances  which  mud  be  attended  to  in  walls  in 
their  condru&ion,  will  equally  apply  to  hot  walls  in  gardening, 
gardening,  whether  within  or  without  doors.  The  on-&c* 
ly  new  circumflance  which  this  employment  of  a  due  in¬ 
troduces,  is  the  attention  which  mud  be  paid  to  the  equa¬ 
bility  cf  the  heat,  and  the  gradation  which  mud  be  ob¬ 
ferved  in  different  pr.rtsof  the  building.  The  beat  in  the 
flue  gradually  diminiflies  as  it  recedes  from  the  fire-place, 
becaufe  it  is  continually  giving  out  heat  to  the  flue.  It 
mud  therefore  be  fo  conduced  through  the  building  by 
f  cquent  returns,  that  in  every  part  there  may  be  a  ' 
mixture  of  warmer  and  cooler  branches  of  the  due,  and 
the  final  chimney  fhould  be  clofe  by  the  fire-place.  It 
would,  however,  be  improper  to  run  the  flue  from  the 
end  of  the  floor  up  to  the  ceiling,  where  the  fecond  ho¬ 
rizontal  pipe  would  be  placed,  and  then  return  it  down¬ 
ward  again  and  make  the  third  horizontal  flue  adjoining 
to  the  fiifl,  &c.  This  would  make  the  middle  of  the 
wall  the  coldefl.  If  it  is  the  flue  of  a  greenhoufe,  this 
would  be  highly  improper,  becaufe  the  upper  part  of 
the  wall  can  be  very  little  employed  and  in  this  cafe  it 
is  better  to  allow  the  flue  to  proceed  gradually  up  the 
wall  in  its  different  returns,  by  which  the  lowed  part ' 
would  be  the  warmed,  and  the  heated  air  will  afeend 
among  the  pots  and  plants  \  but  in  a  hot'  wall,  where 
the  trees  are  to  receive  heat  by  cental,  fome  approxi¬ 
mation  tq  the  above  method  may  be  ufeful. 

In  the  hypocaufla  and  fudaria  of  the  Greeks  and  Ro¬ 
mans,  the  flue  was  conduced  chiefly  under  the  floors. 

Malt-kilns  are  a  fpecies  of  dove  which  merit  our  at- Walt  kilns 
tention.  Many  attempts  have  been  made  to  improve  a  fPtcie$  & 
them  on  the  principle  of  flue  doves  •  but  they  have  been  ftove*  * 
unfucc  els  fill,  becaufe  heat  is  not  what  is  chiefly  wanted 
in  malting :  it  is  a  copious  current  of  very  dry  air  to 
carry  off  the  moiflure.  We  mud  refer  the  examination 
of  this  fubjeft  alfo  to  the  article  Stove,  and  proceed  to 
confider  the  current  of  heated  air  in  the  chief  varieties  of 
furnaces.  . 

All  that  is  to  be  attended  to  in  the  different  kinds  of  Of  the  ettr* 
melting  furnaces  is,  that  the  current  of  air  be  fufikiently rent  °*  air 
rapid,  and  that  it  be  applied  in  as  extenfive  a  furface  as 
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poffible  to  the  fubftance  to  be  melted.  The  more  rapid 
the  current  it  is  the  hotter,  becaufe  it  is  confuming 
more  fuel  3  and  therefore  its  effect  increafes  in  a  higher 
proportion  than  its  rapidity.  It  is  doubly  effectual  if 
twice  as  hot  y  and  if  it  then  be  twice  as  rapid,  there  is 
twice  the  quantity  of  doubly  hot  air  applied  to  the  iub- 
ject 3  it  would  therefore  be  four  times  more  powerful. 
This  is  procured  by  railing  the  chimney  of  the  furnace 
to  a  greater  height.  The  clofe  application  of  it  to  the 
fubject  can  hardly  be  laid  down  in  general  terms,  be¬ 
caufe  it  depends  on  the  precife  circumftances  of  each 
cafe. 

In  reverberatory  furnaces,  fuch  as  refining  furnaces 
for  gold,  filver,  and  copper,  the  flame  is  made  to  play 
over  the  furface  of  the  melted  metal.  This  is  produced 
entirely  by  the  form  of  the  furnace,  by  making  the  arch 
of  the  furnace  as  low  as  the  circumftances  of  the  mani¬ 
pulation  will  allow.  See  Furnace.  Experience  has 
pointed  out  in  general  the  chief  circumftances  of  their 
conftruction,  viz.  that  the  fuel  fhould  be  at  one  end  on 
a  grate,  through  which  the  air  enters  to  maintain  the 
fire  3  and  that  the  metal  fhould  be  placed  on  a  level 
floor  between  the  fuel  and  the  tall  chimney  which  pro¬ 
duces  the  current.  But  there  is  no  kind  of  furnace 
more  variable  in  its  effect,  and  almoft  evfcry  place  has 
a  fmall  peculiarity  of  conftruction,  on  which  its  pre-emi¬ 
nence  is  refted.  This  has  occafioned  many  whimfical 
varieties  in  their  form.  This  uncertainty  feems  to  de¬ 
pend  much  on  a  circumftance  rather  foreign  to  our  pre¬ 
sent  purpofe  3  but  as  we  do  not  obferve  it  taken  notice 
of  by  mineralogical  writers,  we  beg  leave  to  mention 
it  here.  It  is  not  heat  alone  that  is  wanted  in  the  re¬ 
fining  of  filver  by  lead,  for  inftance.  We  muft  make 
a  continual  application  to  its  furface  of  air,  which  lias 
not  contributed  to  the  combuftion  of  the  fuel.  Any 
quantity  of  the  hotteft  air,  already  faturated  with  the 
fuel,  may  play  on  the  furface  of  the  metal  for  ever,  and 
keep  it  in  the  ftate  of  moft  perfect  fufion,  but  without 
refining  it  in  the  leaft.  Now,  in  the  ordinary  conftruc- 
tion  of  a  furnace,  this  is  much  the  cafe.  If  the  wrhole 
air  has  come  in  by  the  grate,  and  paffed  through  the 
middle  of  the  fuel,  it  can  hardly  be  otherwife  than  near¬ 
ly  faturated  w  ith  it 3  and  if  air  be  alfo  admitted  by  the 
door  (which  is  generally  done  or  fomething  equivalent), 
the  pure  air  lies  above  the  vitiated  air,  and  during  the 
pafiage  along  the  horizontal  part  of  the  furnace,  and 
along  the  furface  of  the  metal,  it  ftill  keeps  above  it,  at 
leaft  there  is  nothing  to  promote  their  mixture.  Thus 
the  metal  does  not  come  into  contact  with  air  fit  to  at 
on  the  bafe  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  llowly.  Trifling  circumftances  in  the 
form  of  the  arch  or  canal  may  tend  to  promote  the 
jumbling  of  the  airs  together,  and  thus  render  the  ope¬ 
ration  more  expeditious;  and  as  thefc  are  but  ill  un- 
derftood,  or  perhaps  this  circumftance  not  attended  to, 
no  wonder  that  we  fee  thefe  confidered  as  fo  many  nof- 
trums  of  great  importance.  It  were  therefore  worth 
while  to  try  the  effet  of  changes  in  the  form  of  the 
roof  directed  to  this  very  circumftance.  Perhaps  feme 
little  prominence  dowm  from  the  arch  of  the  reverbera¬ 
tory  would  have  this  effet,  by  fuddenly  throwing  the 
current  into  confufion.  If  the  additional  length  of  paf- 
fiage  do  not  cool  the  air  too  much,  wTe  fhould  think  that 
if  there  wTere  interpofed  between'  the  fuel  and  the  re- 
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fining  floor  a  pafiage  twifted  like  a  eork-ferew,  making  Effects  of 
juft  half  a  turn,  it  wrould  be  moft  effetual :  for  we  ima-  fur^C 
gine,  that  the  two  airs,  keeping  each  to  their  refpetive 
fides  of  the  pafiage,  would  by  this  means  be  turned  up- 
fide  dowm,  and  that  the  pure  ftratum  would  now  be  in 
contat  with  the  metal,  and  the  vitiated  air  would  be 
above  it.  ...  369 

The  glafshoufe  furnace  exhibits  the  chief  variety  inarvlinthe 
the  management  of  the  current  of  heated  air.  In  this  giais-houfe 
it  is  necefiary  that  the  hole  at  which  the  workman  clips  turr‘aces* 
his  pipe  into  the  pot  {hall  be  as  hot  as  any  part  of  the 
furnace.  This  could  never  be  the  cafe,  if  the  furnace 
had  a  chimney  fituated  in  a  part  above  the  dipping- 
hole  3  for  in  this  cafe  cold  air  would  immediately  rulh 
in  at  the  hole,  play  over  the  furface  of  the  pot,  and  go 
up  the  chimney.  To  prevent  this  the  hole  itfelf  is  made 
the  chimney  3  but  as  this  w  ould  be  too  ftiort,  and  would 
produce  very  little  current  and  very  little  heat,  the  whole 
furnace  is  fet  under  a  tall  dome.  Thus  the  heated  air 
from  the  real  furnace  is  confined  in  this  dome,  and  con- 
ftitutes  a  high  column  of  very  light  air,  which  will  there¬ 
fore  rife  with  great  force  up  the  dome,  and  efcape  at 
the  top.  The  dome  is  therefore  the  chimney,  and  wfill 
produce  a  draught  or  current  proportioned  to  its  height. 

Some  are  railed  above  a  hundred  feet.  When  all  the 
doors  of  this  houfe  are  Unit,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  become 
prodigious.  This,  however,  cannot  be  done,  becaule 
the  workmen  are  in  this  chimney,  and  muft  have  re- 
fpirable  air.  But  notivithftanding  this  fupply  by  the 
houfe-doors,  the  draught  of  the  real  furnace  is  vaftly 
increafed  by  the  dome,  arid  a  heat  produced  lufticient 
for  the  work,  and  which  could  not  have  been  produced 
without  the  dome.  370' 

This  has  been  applied  with  great  ingenuity  and  effet  Improve- 
to  a  furnace  for  melting  iron  from  the  ore,  and  an  iron™ent  °f 
finery,  -both  without  a  blaft.  The  common  blaft  iron  ^  po°tte 
furnace  is  wrell  known.  It  is  a  tall  cone  with  the  apexmeitin^ 
undermoft.  The  ore  and  fluxes  are  thrown  into  this  iron  from . 
cone  mixed  intimately  with  the  fuel  till  it  is  fiill,  andtbeore' 
the  blaft  of  moft  powerful  belkwvs  is  direted  into  the 
bottom  of  this  cone  through  a  hole  in  the  fide.  The 
air  is  thrown  in  with  fuch  force,  that  it  makes  its  way 
through  the  rnafs  of  matter,  kindles  the  fuel  in  its  pal- 
fage,  and  fluxes  the  materials,  which  then  drop  down 
into  a  receptacle  below  the  blaft- hole,  and  thus  the  paf- 
fage  for  the  air  is  kept  unobftruted.  It  was  thought 
impoflible  to  produce  or  maintain  this  current  without 
bellows;  but  Mr  Cotterel,  an  ingenious  founder,  tiicd 
the  effect  of  a  tall  dome  placed  over  the  mouth  of  the 
furnace,  and  though  it  wras  not  half  the  height  of  many 
glafshoufe  domes  it  had  the  defired  eftet.  Confider- 
able  difficulties,  however,  occurred  3  and  he  had  not 
furmounted  them  all  when  lie  left  the  neighbourhood  of 
Edinburgh,  nor  have  w*e  fin,ce  heard  that  he  has  brought 
the  invention  to  perfection.  It  is  extremely  difficult  to 
place  the  holes  below,  at  which  the  air  is  to  enter,  at 
fuch  a  precife  height  as  neither  to  be  choked  by  the 
melted  matter,  nor  to  leave  ore  and  ftoncs  belowT  them 
unmelted  3*  but  the  invention  is  very  ingenious,  and  will 
be  of  irnmenfe  fervice  if  it  can  be  perfected  3  for  in  ma¬ 
ny  places  iron  ore  is  to  be  found  where  w  ater  cannot  be 
had  for  wrorking  a  blaft  furnace. 

The  laft  application  which  we  fhall  make  of  the  cur¬ 
rents 
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rents  produced  by  heating  the  air  is  to  the  freeing  mines, 
(hips,  prifons,  &c.  from  the  damp  and  noxious  vapours 
which  frequently  infefl  them. 

As  a  drift  or  work  is  carried  on  in  the  mine,  let  a 
trunk  of  deal  boards,  about  6  or  8  inches  fquare,  be 
laid  along  the  bottom  of  the  drift,  communicating  with 
a  trunk  carried  up  in  the  corner  of  one  of  the  fhafts. 
Let  the  top  of  this  lad  trunk  open  into  the  afh-pit  of  a 
fmall  furnace,  having  a  tall  chimney.  Let  fire  be  kin¬ 
dled  in  the  furnace  -y  and  when  it  is  well  heated,  lliut 
the  fire-place  and  afh-pit  doors.  There  being  no  other 
fupply  for  the  current  produced  in  the  chimney  of  this 
furnace,  the  air  will  flow  into  it  from  the  trunk,  and 
will  bring  along  with  it  all  the  offenfive  vapours.  This 
is  the  moft  effectual  method  yet  found  out.  In  the 
fame  manner  may  trunks  be  conduced  into  the  afh-pit 
of  a  furnace  from  the  cells  of  a  prifon  or  the  wards  of  an 
hofpital. 

In  the  account  which  we  have  been  giving  of  the 
management  of  air  in  furnaces  and  common  fires,  we 
have  frequently  mentioned  the  immediate  application  of 
air  to  the  burning  fuel  as  neceflary  for  its  combuftion. 
This  is  a  general  fa6l.  In  order  that  any  inflammable 
body  may  be  really  inflamed,  and  its  combuftible  matter 
confumed  and  allies  produced,  it  is  not  enough  that  the 
body  be  made  hot.  A  piece  of  charcoal  inclofed  in  a 
box  of  iron  may  be  kept  red  hot  for  ever,  without  waft¬ 
ing  its  fubftance  in  the  fmalleft  degree.  It  is  farther 
neceflary  that  it  be  in  contact  with  a  particular  fpecies  ' 
of  air,  which  conftitutes  about  three-fourths  of  the  air  of 
the  atmofphere,  viz.  the  vital  air  or  oxygen  of  Lavoifier. 
It  was  called  empyreal  air  by  Scheele,  who  firft  obferved 
its  indifpen fable  ufe  in  maintaining  fire  :  and  it  appears, 
that,  in  contributing  to  the  combuftion  of  an  inflam¬ 
mable  body,  this  air  combines  with  fome  of  its  ingredi¬ 
ents,  and  becomes  fixed  air,  differing  the  fame  change  as 
by  the  breathing  of  animals.  Combuftion  may  therefore 
be  confidered  as  a  folution  of  the  inflammable  body  in 
air.  This  dodtrine  was  firft  promulgated  by  the  cele¬ 
brated  Dr  Hooke  in  his  Micrographia ,  publifhed  in 
1660,  and  afterwards  improved  in  his  treatife  on  Lamps. 
It  is  now  completely  eftablifhed,  and  confidered  as  a  new 
difcovery.  It  is  for  this  reafon,  that  in  fire-places  of  all 
kinds  we  have  directed  the  conftrudlion,  fo  as  to  pro¬ 
duce  a  dole  application  of  the  air  to  the  fuel.  It  is 
quite  needlefs  at  this  day  to  enter  into  the  difcuflions 
which  formerly  occupied  philofophers  about  the  manner 
in  which  the  preffiire  and  eladicity  of  the  air  promoted 
combuftion.  Many  experiments  were  made  in  the  17  th 
century  by  the  firft  members  of  the  Royal  Society,  to 
difcover  the  office  of  air  in  combuftion.  It  was  thought 
that  the  flame  was  extinguifhed  in  rare  air  for  want  of  a 
preflure  to  keep  it  together  y  but  this  did  not  explain  its 
extin&ion  when  the  air  was  not  renewed.  Thefe  expe¬ 
riments  are  (till  retained  in  courfes  of  experimental 
philofophy,  as  they  are  judicioufly  ftyled  y  but  they  give 
little  or  no  information,  nor  tend  to  the  illuftration  of 
any  pneumadcal  doclrine  5  they  are  therefore  omitted 
in  this  place.  In  fhort,  it  is  now  fully  eftablifhed,  that 
it  is  not  a  mechanical  but  a  chemical  phenomenon.  We 
can  only  inform  the  chemift,  that  a  candle  will  confume 
falter  in  the  low  countries  than  in  the  elevated  regions  of 
Quito  and  Gondar,  becaufe  the  air  is  nearly  one  half 
denfer  below,  and  will  a£i  proportionally  falter  in  de~ 
compofing  the  candle. 


We  fliail  conclude  this  part  of  our  fubjedt  with  the  Pneumatic 
explanation  of  a  curious  phenomenon  obferved  in  many  a 

places.  Certain  fprings  or  fountains  are  obferved  to 
have  periods  of  repletion  and  fcantinefs,  or  feem  to  ebb  Curious  ef- 
and  flow  at  regular  intervals  3  and  fome  of  thefe  periods  of  the 
are  of  a  complicated  nature.  Thus  a  well  will  have  fe-  air’s  pref- 
veral  returns  of  high  and  low  water,  the  difference  of^116* 
which  gradually  increafes  to  a  maximum,  and  then  di- 
minifhes,  juft  as  we  obferve  in  the  ocean.  A  very  inge¬ 
nious  and  probable  explanation  of  this  has  been  given  in 
N°  424.  of  the  Philofophical  Tranfadtions,  by  Mr  At¬ 
well,  as  follows. 

Let  ABCD  (fig.  80.)  reprefent  a  cavern,  into  which  Fig.  S*. 
water  is  brought  by  the  fubterraneous  paflage  OT.  Let 
it  have  an  outlet  MNP,  of  a  crooked  form,  with  its 
higheft  part  N  confiderably  raifed  above  the  bottom  of 
the  cavern,  and  thence  Hoping  downwards  into  lower 
ground,  and  terminating  in  an  open  well  at  P.  Let 
the  dimenfions  of  this  canal  be  fuch  that  it  will  difcharge 
much  more  water  than  is  fupplied  by  TO.  All  this  is 
very  natural,  and  may  be  very  common.  The  effect  of 
this  arrangement  will  be  a  remitting  fpring  at  P  :  for 
when  the  cavern  is  filled  higher  than  the  point  N,  the 
canal  MNP  will  a£l  as  a  fyphon  *,  and,  by  the  condi¬ 
tions  affumed,  it  will  difcharge  the  water  fafter  than 
TO  fupplies  it ;  it  will  therefore  run  it  dry,  and  then 
the  fpring  at  P  will  ceafe  to  furnifh  water.  After  fome 
time  the  cavern  will  again  be  filled  up  to  the  height  N, 
and  the  flow  at  P  will  recommence. 

If,  befides  this  fupply,  the  well  P  alfo  receive  water 
from  a  conflant  fource,  we  fhall  have  a  reciprocating 
fpring. 

The  fituation  and  dimenfions  of  this  fyphon  canal, 
and  the  fupply  of  the  feeder,  may  be  fuch,  that  the  ef¬ 
flux  at  P  will  be  conflant.  If  the  fupply  increafe  in  a 
certain  degree,  a  reciprocation  will  be  produced  at  P 
with  very  fhort  intervals 'y  if  the  fupply  diminifhes  confi¬ 
derably,  we  fhall  have  another  kind  of  reciprocation 
with  great  intervals  and  great  differences  of  water. 

If  the  cavern  have  another  Ample  outlet  R,  new  va¬ 
rieties  will  be  produced  in  the  fpring  P,  and  R  will  af¬ 
ford  a  copious  fpring.  Let  the  mouth  of  R,  by  which 
the  water  enters  into  it  from  the  cavern,  be  lower  than 
N,  and  let  the  fupply  of  the  feeding  fpring  be  no  great¬ 
er  than  R  can  difcharge,  we  fhall  have  a  conflant  fpring 
from  R,  and  P  will  give  no  water.  But  fuppofe  that 
the  main  feeder  increafes  in  winter  or  in  rainy  feafons, 
but  not  fo  much  as  will  fupply  both  P  and  R,  the  ca¬ 
vern  will  fill  till  the  water  gets  over  N,  and  R  will  be 
running  all  the  while  y  but  foon  after  P  has  begun  to 
flow,  and  the  water  in  the  cavern  finks  below  R,  the 
dream  from  R  will  flop.  The  cavern  will  be  emptied 
by  the  fyphon  canal  MNP,  and  then  P  will  flop.  The 
cavern  will  then  begin  to  fill,  and  when  near  full  R 
will  give  a  little  water,  and  foon  after  P  will  run  and  R 
flop  as  before,  &c. 

Defaguliers  (hows,  vol.  ii.  p.  177,  &c.  in  what  man¬ 
ner  a  prodigious  variety  of  periodical  ebbs  and  flows  may¬ 
be  produced  by  underground  canals,  which  are  extreme¬ 
ly  Ample  and  probable. 
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We  fhall  conclude  this  article  with  the  defcriptions  Account  of 
of  fome  pneumatical  machines  or  engines  which  have  notf°me  pneu- 
heeii  particularly  noticed  under  their  names  in  the  for- lflatic  cn~ 
mcr  volumes  of  this  work.  “  8 

Bellows 


* 


P  N  E  U  M 

Pneumatic  Bellows  are  of  moft  extenfive  and  important  ufe)  and 
Logins.  *t  vv-p  pe  0f  lervice  to  defcribe  fuch  as  are  of  uncommon 
w— v  corillru6fion  and  great  power,  fit  for  the  great  operations 
in  metallurgy. 

It  is  not  the  impullive  force  of  the  blaft  that  is  want¬ 
ed  in  mo  it  cafes,  but  merely  the  copious  fupply  of  air, 
to  produce  the  rapid  combuftion  of  inflammable  matter  ; 
and  the  fervice  would  be  better  performed  in  general  if 
this  could  be  done  with  moderate  velocities,  and  an  ex¬ 
tended  furface.  What  are  called  air-furnaces,  where  a 
confldcrable  furface  of  inflammable  matter  is  acted  on  at 
once  by  the  current  which  the  mere  heat  of  the  expend¬ 
ed  air  has  produced,  are  found  jnore  operative  in  pro¬ 
portion  to  the  air  expended  than  blaft  furnaces  animated 
bv  bellows  *,  and  we  doubt  not  but  that  the  method  pro- 
pofed  by  Mr  Cotterel  (which  we  have  already  mention¬ 
ed)  of  increafing  this  current  in  a  melting  furnace  by 
means  of  a  dome,  will  m  time  fuperfede  the  blaft  fur¬ 
naces.  There  is  indeed  a  great  impullive  force  required 
in  fome  cafes  ^  as  for  blowing  oft  the  fcoriae  from  the 
furface  of  filver  or  copper  in  refining  furnaces,  or  for 
keeping  a  clear  paffage  for  the  air  in  the  great  iron  fur¬ 
nace. 

In  general,  however,  we  cannot  procure  tins  abun¬ 
dant  fupply  of  air  any  other  way  than  by  giving  ft  a 
great  velocity  by  means  of  a  great  preffure,  fo  that  tne 
general  conftnnfilion  of  bellowr$  is  pretty  much  the  fame 
m  all  kinds.  The  air  is  admitted  into  a  very  large  ca¬ 
vity,  and  then  expelled  from  it  through  a  fmall  hole. 

The  furnaces  at  the  mines  having  been  greatly  enlar¬ 
ged  }  it  was  neceffary  to  enlarge  the  bellows  alio  :  and 
the  leathern  bellows  becoming  exceedingly  expenfive, 
wooden  ones  were  fubftituted  in  Germany  about  the  be¬ 
ginning  of  the  17th  century,  and  from  them  became  ge- 
Plate  ncral  through  Europe.  They  confift  of  a  wooden  box 
ccccxxxn.  ABCPFE  (fig.  92.),  which  has  its  top  and  two  fides 
FiS-92*  fiat  or  ftraight,  and  the  end  BAE  e  formed  into  an 
arched  or  cylindrical  furface,  of  which  the  line  FP  at 
the  other  end  is  the  axis.  This  box  is  open  below,  and 
Big  93-  receives  within  ft  the  (hallow  box  LHGNML  (hg*  93*)? 
which  ex  a  611  y  fills  ft.  The  line  FP  of  the  one  coincides 
with  FP  of  the  other,  and  along  this  line  is  a  fet  of 
hftm.es  on  which  the  upper  box  turns  asitrifes  and  finks. 
The  lower  box  is  made  fall  to  a  frame  fixed  m  the 
ground.  A  pipe  GO  proceeds  from  the  end  of  it,  and 
terminates  at  the  furnace,  where  it  ends  in  a  fmall  pipe 
called  the  tewer  or  tuyere .  This  lower  box  is  open 
above,  and  has  in  its  bottom  two  large  valves  \  ,  V, 
FiS  94-  fior.  94.  opening  inwards.  The  conducing  pipe  is  fome- 
times  furniflied  with  a  valve  opening  outwards,  to  pre- 
<«.  vent  burning  coals  from  being  fucked  into  the  bellows 

'  when  the  upper  box  is  drawn  up.  The  joint  along  PF 
is  made  tight  by  thin  leather  nailed  along  it.  The  fides 
and  ends  of  the  fixed  box  are  made  to  fit  the  fides  and 
curved  end  of  the  upper  box,  fo  that  this  laft  can  be 
raifed  and  lowered  round  the  joint  FP  without  fenfible 
fri61ion,  and  yet  without  differing  much  air  to  efcape  : 
but  as  this  wmuld  not  be  lufficiently  air-tight  by  reafon 
of  the  fiirinkiwg  and  warping  of  the  wood,  a  farther 
Contrivance  is  adopted.  A  (lender  lath  of  wood,  aivided 
into  feveral  joints,  and  covered  on  the  outer  edge  with 
very  foft  leather,  is  laid  along  the  upper  edges  of  the 
fides  and  ends  of  the  lower  box.  "1  his  lath  is  io  broad, 
that  when  its  inner  edge  is  even  with  the  infide  of  the 
box,  its  outer  edge  projects  about  an  inch.  It  is  kept 
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in  this  pofi lion  by  a  number  or  iteei  wires,  which  aie 
driven  into  the  bottom  of  the  box,  and  ft  and  up  touch- 
ing  the  fides,  as  reprefented  in  fig-  95-  wliere  abc  aref  Fig.  95. 
the  wires,  and  e  the  lath,  projecting  over  the  outlide  of 
the  box.  By  this  contrivance  the  laths  are  preffed  dole 
to  the  fides  and  curved  end  of  the  moveable  box,  and  ^ 

the  fprmg  wires  yield  to  all  their  inequalities.  A  bai  &  J 
of  wood  RS  (fig.  92.*)  is  fixed  to  the  upper  board,  by 
which  it  is  either  raifed  by  machinery,  to  fink  again  by 
its  own  weight,  having  an  additional  load  laid  on  it,  or 
it  is  forced  downward  by  a  crank  or  wiper  of  the  ma¬ 
chinery,  and  afterwards  raifed. 

The  operation  here  is  precifely  fimilar  to  that  of 
blowing  with  a  chamber-bellows.  W  hen  the  board  is 
lifted  up,  the  air  enters  by  the  valves  V,  V,  fig.  94.  and 
is  expelled  at  the  pipe  GO  by  deprefling  the  boards. 

There  is  therefore  no  occafion  to  infift  on  this  point. 

Thefe  bellows  are  made  of  a  very  great  fize,  AD  be¬ 
ing  16  feet,  AB  five  feet,  and  the  circular  end  AE  alio 
five  feet.  The  rife,  however,  is  but  about  3  or  3^  feet. 

They  expel  at  each  ftroke  about  9^  cubis  feet  of  air, 
and  they  make  about  8  ftrokes  per  minute. 

Such  are  the  bellows  in  general  ufe  on  the  continent. 

We  have  adopted  a  different  form  111  this  kingdom,  which 
feems  much  preferable.  We  ufe  an  iron  or  wooden  c>  - 
linder,  with  a  pifton  Hiding  along  it.  1  his  may  be  made 
with  much  greater  accuracy  than  the  wooden  boxes,  at 
lefs  expence,  if  of  wood,  becaufe  it  may  be  ot  coope  rs 
work,  held  together  by  hoops  j  but  the  great  advantage 
of  this  form  is  its  being  more  ealily  made  air-tight.  1  he 
pifton  is  iurrouiided  with  a  broad  ltrap  of  thick  and  (bit 
'leather,  and  it  has  around  its  edge  a  deep  groove,  in 
which  is  lodged  a  quantity  of  wool.  This  is  called  the 
packing  or  fluffing,  and  keeps  the  leather  v  ery  clofely 
applied  to  the  inner  furface  of  the  cylinder.  Iron  cylin¬ 
ders  may  be  very  neatly  bored  and  fmoothed,  fo  that  the 
pifton,  even  when  very  tight,  will  Aide  along  it  very 
fmoothly.  To  promote  this,  a  quantity  of  black  lead  i* 
ground  very  fine  with  water,  and  a  little  of  this  is  iiuear- 
ed  on  the  infide  of  the  cylinder  from  time  to  time. 

The  cylinder  has  a  large  valve,  or  fometimes  two,  in 
the  bottom,  by  which  the  atmofpheric  air  enters  when 
the  pill  on  is  drawn  up.  When  the  pifton  is  thruft  dowm. 
this  air  is  expelled  along  a  pipe  of  great  diameter,  whft  .i 
terminates  in  the  furnace  with  a  fmall  orifice. 

This  is  the  fimpleft  form  of  bellows  which  can  be 
conceived.  It  differs  in  nothing  but  fize  from  the  bel¬ 
lows  ufed  by  the  rudeft  nations.  The  Chineie  jmiths 
have  a  bellows  very  fimilar,  being  a  fquare  pipe  ot  wood 
ABODE  (fig.  96.),  with  a  fquare  board  G  which  ex-  Fig.  96 
a&ly  fits  it,  moved  by  the  handle  FG.  At  the  farther 
end  is  the  blaft  pipe  KK,  and  011  each  fide  of  it  a  valve 
in  the  end  of  the  fquare  pipe,  opening  inwards.  The 
pifton  is  lufficiently  tight  for  their  pur  poles  without  any 
leathering. 

The  pifton  of  this  cylinder  bellows  is  moved  by  ma¬ 
chinery.  In  fome  biaft  engines  the  pifton  is  limply 
raifed  by  the  machine,  and  then  let  go,  and  it  defeends 
by  its  own  wreigbt,  and  comprefles  the  air  below  it  to 
fuch  a  degree,  that  the  velocity  of  efflux  becomes  con- 
ftant,  and  the  pifton  defeends  uniformly  :  for  this  pur- 
pefe  it  muft  be  loaded  with  a  proper  weight.  This 
produces  a  very  uniform  blaft,  except  at  the  very  begin¬ 
ning,  wfflile  the  pifton  falls  fuddenly  and  comprefles  the 
air  ;  but  in  moft  engines  the  pifton  rod  is  forced  down 
5  B  the 
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*£^?ne*iC  ^1C  c^nc^er  a  determined  molion,  by  means  of  a 

< n^  ne  ‘  ,  beam,  crank,  or  other  contrivance.  This  gives  a  more 
unequal  blaft,  becaufe  the  motion  of  the  piiton  is  necef- 
farily  flow  in  the  beginning  and  end  of  the  ftroke,  and 
quicker  in  the  middle. 

But  in  all  it  is  plain  that  the  blaft  muft  be  defultory. 
It  ceafes  while  the  pifton  is  rifing  j  for  this  reafon  it  is 
ufual  to  have  two  cylinders,  as  it  was  formerly  ufual  to 
have  two  bellows  which  worked  alternately.  Sometimes 
three  or  four  are  ufed,  as  at  the  Carron  iron  works. 
Thi  s  makes  a  blaft  abundantly  uniform. 

But  an  uniform  blaft  may  be  made  With  a  Angle  cy¬ 
linder,  by  making  it  deliver  its  air  into  another  cylin¬ 
der,  which  has  a  pifton  exaftly  fitted  to  its  bore,  and 
loaned  with  a  fidiicient  weight.  The  blowing  cvlinder 
ABCD  (fig.  97.)  has  its  pifton  P  worked  by  a  rod 
NP,  connected  by  double  chains  with  the  arched  head 
of  the  working  beam  NO,  moving  round  a  gudgeon  at 
R.  J  he  other  end  O  of  this  beam  is  connected  by  the 
rod  OP,  with  the  crank  P(T  of  a  wheel  machine  ;  or  it 
may  be  connefled  with  the  pifton  of  a  fteam  engine,  &c. 
&c.  J.  he  blowing  cylinder  has  a  valve  or  valves  E  in 
its  bottom,  opening  inwards.  There  proceeds  from  it  a 
large  pipe  CF,  which  enters  the  regulating  cylinder 
GHKI,  and  has  a  valve  at  top  to  prevent  the  air  from 
getting  back  into  the  blowing  cylinder.  It  is  evident 
that  the  air  forced  into  this  cylinder  muftraife  its  pifton 
L,  and  that  it  muft  afterwards  defcend,  while  the  other 
pifton  is  rifing.  It  muft  defcend  uniformly,  and  make 
a  perfe&ly  equable  blaft. 

Obfervc,  that  if  the  pifton  L  be  at  the  bottom  when 
the  machine  begins  to  work,  it  will  be  at  the  bottom 
at  the  end  of  every  ftroke,  if  the  tuyere  T  emits  as 
much  air  as  the  cylinder  ABCD  furnifhes  j  nay,  it  will 
lie  a  while  at  the  bottom,  for,  while  it  was  rifing,  air 
was  i filling  through  T.  Phis  would  make  an  interrupt¬ 
ed  blaft.  To  prevent  this,  the  orifice  T  muft  be  leffen- 
ed  j  but  then  there  will  be  a  furplus  of  air  at  the  end  of 
each  ftroke,  and  the  pifton  E  will  rife  continually,  and 
at  laft  get  to  the  top,  and  allow  air  to  efcape.  It  is 
juft  pofiible  to  adjuft  circumftances,  fo  that  neither  (hall 
happen.  This  is  done  eafier  by  putting  a  flop  in  the 
way  of  the  pifton,  and  putting  a  valve  on  the  pifton,  or 
on  the  conducing  pipe  KST,  loaded  with  a  weight  a 
little  fuperior  to  the  intended  elafticity  of  the  air  in  the 
cylinder.  Therefore,  when  the  pifton  is  prevented  by 
the  flop  from  rifing,  the  fnifting  valve,  as  it  is  called,  is 
forced  open,  the  Superfluous  air  efcapes,  and  the  blaft 
preferves  its  uniformity. 

^  It  may  be  of  ufie  to  give  the  dimenfions  of  a  machine 
or  this  kind,  which  has  worked  for  fome  years  at  a  very 
great  furnace,  and  given  fatisfaflion. 

The  diameter  of  the  blowing  cylinder  is  5*  feet,  and 
the  length  of  the  ftroke  is  6.  Its  pifton  is  loaded  with 
3?  tons.  It  is  worked  by  a  fteam- engine  whofe  cylin¬ 
der  is  3  feet  4  inches  wide,  with  a  fix  feet  ftroke.  The 
regulating  cylinder  is  8  feet  wide,  and  its  pifton  is  load¬ 
ed  with  84  tons,  making  about  2.63  pounds  on  the  fquare 
inch  and  it  is  very  nearly  in  equilibrio  with  the  load 
on  the  pifton  of  the  blowing  cylinder.  The  conducing 
pipe  KST  is'  12  inches  in  diameter,  and  the  orifice  of 
the  tuyere  was  |  of  an  inch  when  the  engine  was  erected, 
but  it  has  gradually  enlarged  by  reafon  of  the  intenfe 
heat  to  which  it  is  expofed.  The  fnifting  valve  is  load¬ 
ed  with  3  pounds  on  the  fquare  inch. 


When  the  engine  worked  brifkly,  it  made  28  ftrokes  Pneumatic 
per  minute,  and  there  was  always  much  air  difeharged  -Engines. 

by  the  fnifting  valve.  When  the  engine  made  1 5  ftrokes  ’ - 

per  minute,  the  fnifting  valve  opened  but  feldom,  fo  that 
things  were  nearly  adjufted  to  this  fupply.  Each  ftroke 
of  the  blowing  cylinder  fent  in  j  1 8  cubic  feet  of  com¬ 
mon  air.  The  ordinary  preffure  of  the  air  being  fUp., 
pofed  14^  pounds  on  an  inch,  the  denfity  of  the  air  in 

the  regulating  cylinder  muft  be  9zzi.x*]8$9 

the  natural  denfity  being  1. 

This  machine  gives  an  opportunity  of  comparing  the 
expence  of  air  with  the  theory.  It  muft  (at  the  *rate 
of  15  ftrokes)  expel  30  cubic  feet  of  air  in  a  fecond 
through  a  hole  of  i-|  inches  in  diameter.  This  gives 
a  velocity  of  near  2oco  feet  per  fecond,  and  of  more 
than  1600  feet  for  the  condenfed  air.  This  is  vaftly 
greater  than  the  theory  can  give,  or  is  indeed  poftible  j 
for  air  does  not  rufh  into  a  void  with  fo  great  velocity. 

It  fliows  with  great  evidence,  that  a  vaft  quantity  of 
air  muft  efcape  round  the  two  piftons.  Their  united 
circumferences  amount  to  above  40  feet,  and  they  move 
in  a  dry  cylinder.  It  is  impoftible  to  prevent  a  very 
great  lofs.  Accordingly,  a  candle  held  near  the  edge 
of  the- pifton  L  has  its  flame  very  much  difturbed.  This 
cafe,  therefore,  gives  no  hold  for  a  calculation  ;  and  it 
fuggefts  the  propriety  of  attempting  to  diminilh  this 
great  wafte. 

This  has  been  very  ingenioufly  done  (in  part  at  leaft) 
at  fome  other  furnaces.  At  Omoah  foundery,  near 
Glafgow,  the  blowing  cylinder  (alfo  worked  by  a  fteam 
engine)  delivers  its  air  into  a  cheft  without  a  bottom, 
which  is  immerfed  in  a  large  ciftern  of  w'ater,  and  fup- 
ported  at  a  fmall  height  from  the  bottom  of  the  ciftern, 
and  has  a  pipe  from  its  top  leading  to  the  tuyere.  The 
water  ftands  about  five  feet  above  the  lower  brim  of  the 
regulating  air-cheft,  and  by  its  preffure  gives  the  moft 
perfect  uniformity  of  blaft,  without  allowing  a  particle 
of  air  to  get  off  by  any  other  paffage  befides  the  tuyere. 

This  is  a  very  effe&ual  regulator,  and  muft  produce  a 
great  faving  of  power,  becaufe  a  Smaller  blowing  cylin¬ 
der  will  thus  fupply  the  blaft.  We  muft  ohferve,  that 
the  lofs  round  the  pifton  of  the  blowing  cylinder  remains 
undiminifhed. 

A  blowing  machine  was  ere&ed  many  years  ago  at 
Chaftillon  in  France  on  a  principle  considerably  differ¬ 
ent,  and  which  muft  be  perfectly  air-tight  throughout. 

Two  cylinders  A,  B  (fig.  98.),  loaded  with  great  Plate 
weights,  were  fufpended  at  the  ends  of  the  lever  CD,  ccccxxxm: 
moving  round  the  gudgeon  E.  From  the  top  F,  G  98' 
of  each  there  was  a  large  flexible  pipe  which  united 
in  H,  from  whence  a  pipe  KT  led  to  the  tuyere  T. 

There  were  valves  at  F  and  G  opening  outwards,  or 
into  the  flexible  pipes ;  and  other  valves  L,  M,  adjoin¬ 
ing  to  them  in  the  top  of  each  cylinder,  opening  in¬ 
wards,  but  kept  fhut  by  a  flight  fpring.  Motion  was 
given  to  the  lever  by  a  machine.  The  operation  of  this 
blowing  machine  is  evident.  When  the  cylinder  A 
was  pulled  down,  or  allowed  to  defcend,  the  water,  en¬ 
tering  at  its  bottom,  compreffed  the  air,  and  forced  it 
along  the  paffage  FHKT.  In  the  mean  time,  the  cy¬ 
linder  B  was  rifing,  and  the  air  entered  by  the  valve  M. 

We  fee  that  the  blaft  will  be  very  unequal,  increafing 
as  the  cylinder  is  immerfed  deeper.  It  is  needlefs  to 
deferibe  this  machine  more  particularly,  becaufe  we  fhall 

give 
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Pneumatic  give  an  account  of  one  which  wre  think  peife£l  in  its 
Entinci.  and  which  leaves  hardly  any  thing  to  be  defired 

* - -V - '  ln  a  machine  of  this  fort.  It  was  invented  by  Mr  John 

Laurie,  land  Purveyor  in  Edinburgh,  about  15  years 
ago,  and  improved  in  fome  relpe£ls  iince  his  death  by  an 
ingenious  perfon  of  that  city. 

Fig.  9£.  ABCD  (fig.  99.)  is  an  iron  cylinder,  truly,  bored 
within,  and  evafated  a-top  like  a  cup. .  EFGIi  is  ano¬ 
ther,  truly  turned  both  without  and  within,  and  a  fmall 
matter  lefs  than  the  inner  diameter  of  the  fir  ft  cylinder. 
This  cylinder  is  clofe  above,  and  hangs  from  the  end 
of  a  lever  moved  by  a  machine.  It  is  alfo  loaded  with 
weights  at  N.  KILM  is  a  third  cylinder,  whofe  out- 
fide  diameter  is  fomewhat  lefs  than  the  infide  diameter 
of  the  fecond.  This  inner  cylinder  is  fixed  to  the  fame 
bottom  with  the  outer  cylinder.  The  middle  cylinder 
is  loofe,  and  can  move  up  and  down  between  the  cuter 
and  inner  cylinders  without  rubbing  on  either  of  them. 
The  inner  cylinder  is  perforated  from  top  to  bottom 
by  three  pipes  OQ^  SV,  PR.  The  pipes  O^,  PR. 
have  valves  at  their  upper  ends  O,  P,  and  communicate 
with  the  external  air  below.  The  pipe  SV  has  a  hori¬ 
zontal  part  VW,  which  again  turns  upwards,  and  has 
a  valve  at  top  X.  This  upright  part  WX  is  in  the 
middle  of  a  ciftern  of  water  fhhg.  Into  this  ciftern 
is  fixed  an  air-cheft  a  YZ  b,  open  below,  and  hav¬ 
ing  at  top  a  pipe  c  d  e  terminating  in  the  tuyere  at  the 
furnace. 

When  the  machine  is  at  reft,  the  valves  X,  O,  P, 
are  (hut  by  their  own  weights,  and  the  air-cheft  is^  full 
of  water.  When  things  are  in  this  ftate,  the  middle 
cylinder  EFGH  is  drawn  up  by  the  machinery  till  its 
lower  brims  E  and  G  are  equal  with  the  top  RM  ot  the 
inner  cylinder.  Now  pour  in  water  or  oil  between  the 
outer  and  middle  cylinders  :  it  will  run  down  and  fill 
the  fpace  between  the  outer  and  inner  cylinders.  Let 
it  come  to  the  top  of  the  inner  cylinder. 

Now  let  the  loaded  middle  cylinder  defeend.  It 
cannot  do  this  without  compreffing  the  air  which  is 
between  its  top  and  the  top  of  the  inner  cylinder.  This 
air  being  compreffed  wall  caufe  the  water  to  defeend 
between  the  inner  and  middle  cylinders,  and  rife  between 
the  middle  and  outer  cylinders,  fpreading  into  the  cup  5 
and  as  the  middle  cylinder  advances  downwards,  the 
water  wall  defeend  farther  within  it  and  rife  farther 
without  it.  When  it  has  got  fo  far  down,  and  the  air 
has  been  fo  much  compreffed,  that  the  difference  between 
the  furface  of  the  water  on  the  infide  and  outfide  of 
this  cylinder  is  greater  than  the  depth  of  water  between 
X  and  the  furface  of  the  water  fg,  air  will  go  out  by 
the  pipe  SVW,  and  will  lodge  in  the  air-cheft,  and 
will  remain  there  if  r  be  (hut,  which  we  (hall  fuppofe 
for  the  prefent.  Pufhing  down  the  middle  cylinder 
till  the  partition  touch  the  top  of  the  inner  cylinder, 
all  the  air  which  was  formerly  between  them  wall  be 
forced  into  the  air-cheft,  and  will  drive  out  water  from 
it.  Draw  up  the  middle  cylinder,  and  the  external 
•  air  will  open  the  valves  O,  P,  and  again  fill  the  fpace 
between  the  middle  and  inner  cylinders  $  for  the  valve 
X  will  fhut,  and  prevent  the  regrefs  of  the  condenfed 
air.  By  pufhing  down  the  middle  cylinder  a  fecond 
time,  more  air  will  be  forced  into  the  air-cheft,  and  it 
will  at  lad  efcape  by  getting  out  between  its  brims  Y, 
Z  and  the  bottom  of  the  ciftern  5  or  if  we  open  the  paf- 


faae  it  will  pafs  along  the  conduit  cd  e  to  the  tuyere,  Pneurmtic 

t>  *  111  0  -fc.mn.nfs 

and  form  a  blaft.  ...  » 

The  operation  of  this  machine  is  fimilar  to  Mr  Han¬ 
kins’s  quickfilver  pump  delcribed  by  Defaguliers  at 
the  end  of  the  fecond  volume  of  his  Experimental  Phi- 
lofophv.  The  force  which  condenfes  the  air  is  the  load 
on  the  middle  cylinder.  The  ufe  of  the  water  between 
the  inner  and  outer  cylinders  is  to  prevent  this  air  from 
efcaping  }  and  the  inner  cylinder  thus  performs  the  office 
of  a  pifton,  having  no  tri&ion.  It  is  nectffary  that 
the  length  of  the  outer  and  middle  cylinders  be  greater 
than  the  depth  of  the  regulator-cifiern,  .  that  there 
may  be  a  fufficient  height  for  the  water  to  rife  between 
the  middle  and  outer  cylinders,  to  balance  the  com¬ 
preffed  air,  and  oblige  it  to  go  into  the  air-cheft.  A 
large  blaft-furnace  will  require  the  regulalor-ciftem  five 
feet  de  p,  and  the  cylinders  about  iix  or  feven  feet 
long. 

ft  is  in  fa&  a  pump  without  fridlion,  and  is  perfectly 
air-tight.  The  quicknefs  of  its  operation  depends  on 
the  fmall  fpace  between  the  middle  cylinder  and  the  two 
others  \  and  this  is  the  only  ufe  of  thele  twTo.  With 
out  thefe  it  would  be  fimilar  to  the  engine  at  Chaftilion, 
and  operate  more  unequally  and  ilowly.  Its  only  im¬ 
perfection  is,  that  if  the  cylinder  begin  its  motion  of 
afeent  or  defeent  rapidly,  as  it  will  do  when  worked 
by  a  fteam- engine,  there  will  be  fome  danger  of  waiter 
da  filing  over  the  top  of  the  inner  cylinder  and  getting 
into  the  pipe  SV  *,  but  ftiould  this  happen,  an  iffue 
can  eafily  be  contrived  for  it  at  V,  covered  with  a  load¬ 
ed  valve"  v.  This  will  never  happen  if  the  cylinder  is 
moved  by  a  crank. 

One  blowing  cylinder  only  is  reprefented  here,  but 
two  may  be  ufed. 

We  do  not  hefitate  in  recommending  this  form  of 
bellows  as  the  moft  perfeCt  of  any,  and  fit  for  all  ufes 
where  (landing  bellows  are  required.  They  will  he 
cheaper  than  any  other  fort  for  common  purposes.  For 
a  common  fijiith’s  forge  they  may  be  made  with  (quare 
wooden  boxes  inftead  of  cylinders.  They  are  alfo  eafily 
repaired.  They  are  perfeClly  tight  *,  and  they  may  be 
made  with  a  blaft  almoft  perfectly  uniform,  by  making 
the  ciftern  in  which  the  air-cheft  ftands  of  confiderable 
dimenlions.  When  this  is  the  cafe,  the  height  of  water, 
which  regulates  the  blaft,  will  vary  very  little. 

This  may  fuffice  for  an  account  of  blaft  machines. 

The  leading  parts  of  their  conftruClion  have  been  de- 
feribed  as  far  only  as  was  nectffary  for  underftanding 
their  operation,  and  enabling  an  enginee-  to  ereCl  them 
in  the  moll  commodious  manner.  V.cws  of  complete 
machines  might  have  amufed,  but  they  would  not  have 
added  to  our  reader’s  information. 

But  the  account  is  imperfect  unlefir.  we  (how  how 
their  parts  may  be  fo  proportioned  that  they  fhall  per¬ 
form  what  is  expelled  from  them.  The  engineer  fhould 
know  what  fize  of  bellows,  and  what  load  on  the  board 
or  pifton,  and  what  fize  of  tuyere,  will  give  the  blaft 
which  the  fervice  requires,  and  what  force  mull  be  em¬ 
ployed  to  give  them  the  neceffary  degree  of  motion. 

We  (hall  accompliffi  thefe  purpofes  by  confidering  the 
efflux  of  the  compreffed  air  through  the  tuyere.  The 
propofitions  formerly  delivered  will  enable  us  to  afeer- 
tain  this. 

That  we  may  proportion  every  thing  to  the  power 
5  B  2  employed, 
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J^eimiatic  employed,  we  muft  recoiled,  that  if  the  piflon  of  a  cy- 
— i.gtnes.  un^er  employed  tor  expelling  air  be  prcffed  down  with 
any  force  />,  it  muft  be  conlidered  as  fuperadded  to  the 
atmofipheric  preffure  P  on  the  fame  piflon,  in  order  that 
we  may  compare  the  velocity  v  of  efflux  with  the  known 
velocity  V  with  which  air  ruffles  into  a  void.  By  what 
been  formerly  delivered,  it  appears  that  this  velocity 
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vhere  P  is  the  preffure  of  the  atmo¬ 


sphere  on  the  piften,  and  p  the  additional  load  laid  on  it. 
This  velocity  is  expreffed  in  feet  per  fecond  }  and,  when 
multiplied  by  the  area  of  the  orifice  (alfo  exprelTed  in 
fquare  feet),  it  will  give  us  the  cubical  feet  of  con  den- 
fed  air  expelled  in  a  fecond  :  but  the  bellows  are  always 
to  be  filled  again  with  common  air,  and  therefore 
we  want  to  know  the  quantity  of  common  air  which 
will  be  expelled  \  for  it  is  this  which  determines  the 
number  of  flrokes  which  muft  be  made  in  a  minute,  in 
order  that  the  proper  fupply  may  be  obtained.  There¬ 
fore  recollect  that  the  quantity  expelled  from  a  given 
orifice  with  a  given  velocity,  is  in  the  proportion  of  the 
denfity  j  and  that  when  D  is  the  denfity  of  common  air 
produced  by  the  preffure  P,  the  denfity  d  produced  by 
Pq_  p 

the  preffure  P  is  D  X  •  P  ■■■  ?  or  if  D  be  made  i,  we 


have  d ~  — p-f . 

Therefore,  calling  the  area  of  the  orifice  exprefled  in 
fquare  feet  O,  and  the  quantity  of  common  air,  or  the 
cubic  feet  expelled  in  a  fecond  p,  we  have  QzrV  x  O  X 

!~Jl  -  p+/> 
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It  will  be  Sufficiently  exaCl  for  all  pra&ical  purpofes 
to  fuppofe  P  to  be  15  pounds  on  every  Square  inch  of 
the  piflon  ;  and  p  is  then  conveniently  exprefled  by  the 
pounds  of  additional  load  on  every  fquare  inch  :  we  may 
alfo  take  Viz  133 2  feet.  1 

As  the  orifice  through  which  the  air  is  expelled  is  ge¬ 
nerally  very  fmall,  never  exceeding  three  inches  in  diame¬ 
ter,  it  will  be  more  convenient  to  exprefs  it  in  fquare  inches  •, 
which  being  the  of  a  fquaie  foot,  we  (hall  have 
the  cubic  feet  of  common  air  expelled  in  a  fecond,  or 
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X  — p^- j  and  this  feems  to  be  as  fimple  an  expreffion  as 
we  can  obtain. 

This  will  perhaps  be  illuflratcd  by  taking  an  example 
in  numbers.  Let  the  area  of  the  piflon  be  four  fquare 
feet,  and  the  area  of  the  round  hole  through  which  the 
air  is  expelled  be  two  inches,  its  diameter  being  1 .6, 
and  let  the  load  on  the  piflon  be  1728  pounds  :  this  is 
three  pounds  on  every  fquare  inch.  We  have  Pm  15, 
/Z13,  P-f-/>— 18,  and  Ozr2;  therefore  we  will  have 
1 8 

X— ,  =9.053  cubic  feet  of  com¬ 
mon  air  expelled  in  a  fecond.  This  will  however  be  di- 
mini filed  at  lcaft  one-third  by  the  contraction  of  the  jet ; 
and  therefore  the  fupply  will  not  exceed  fix  cubic  feet 
per  fecond.  Supposing  therefore  that  this  blowing  ma¬ 
chine  is  a  cylinder  or  prifm  of  this  dimenfion  in  its  fec- 
tion,  the  piflon  fo  loaded  would  (after  having  compref- 
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fed  the  air)  defeend  about  15  inches  in  a  fecond  :  It  Pneumatic 
would  firft  link  one-fifth  of  the  whole  length  of  the  cy- 

linder  pretty  Suddenly,  till  it  had  reduced  the  air  to  the  ^ - - 

denfity  mxl  would  then  defeend  uniformly  at  the 
above  rate,  expelling  fix  cubic  feet  of  common  *air  in  a 
fecond. 

The  computation  is  made  much  in  the  fame  way  for 
bellows  of  the  common  form,  with  this  additional  cir- 
cumftance,  that  as  the  loaded  board  moves  round  a 
hinge  at  one  end,  the  preffure  of  the  load  muft  be  calcu¬ 
lated  accordingly.  The  computation,  however,  becomes 
a  little  intricate,  when  the  form  of  the  loaded  board  is 
not  reClangular :  it  is  almolt  ufclefs  when  the  bellows 
have  flexible  fides,  either  like  fmiths  bellows  or  like 
organ  bellows,  becaufe  the  change  of  figure  during  their 
motion  makes  continual  variation  on  the  comprefling 
powers.  It  is  therefore  chiefly  with  refpeCt  to  the 
great  wooden  bellows,  of  which  the  upper  board  hides 
down  between  the  Tides,  that  the  above  calculation  is  of 
fei  vice. 

The  propriety,  however,  of  this  piece  of  information 
is  evident  :  we  do  not  know  precifely  the  quantity  of 
air  neceflfary  for  animating  a  furnace  5  but  this  calcula¬ 
tion  tells  us  what  force  muft  be  employed  for  expelling 
the  air  that  may  be  thought  neceflfary.  If  we  have  fixed 
on  thq  flrcngth  of  the  blafl,  and  the  diameter  of  the  cy¬ 
linder,  we  learn  the  weight  with  which  the  piflon  mull 
be  loaded )  the  length  of  the  cylinder  determines  its  ca¬ 
pacity,  the  above  calculation  tells  the  cxpence  per  fe¬ 
cond  $  lienee  we  have  the  time  of  the  piflon ’s  coming 
to.  the  bottom.  \  his  gives  us  the  number  of  flrokes  per 
minute  :  the  load  mufl  be  lifted  up  by  the  machine  this 
number  ol  times,  making  the  time  of  afeent  precifely 
equal  to  that  of  defeent ;  otherwife  the  machine  will  ei¬ 
ther  catch  and  flop  the  defeent  of  the  piflon,  or  allow  it 
to  lie  ina&ive  for  a  while  of  each  flroke.  Thefe  circum- 
flances  determine  the  labour  to  be  performed  by  the  ma¬ 
chine,  and  it  mufl  be  conftruCted  accordingly.  Thus 
the  engineer  will  not  be  affronted  by  its  failure,  nor  wilt 
he  expend  needlefs  power  and  cofi. 

In  machines  -which  force  the  piflon  or  belloivs-bonrd 
with  a  certain  determined  motion,  different  from  what 
arifes  from  their  own  weight,  the  computation  is  ex¬ 
tremely  intricate.  When  a  piflon  moves  by  a  crank,  its 
motion  at  the  beginning  and  end  of  each  flroke  is  flow, 
and  the  comprefiion  and  efflux  is  continually  changing  . 
xve  can  however  approximate  to  a  flatement  of  the  force 
required. 

Every  time  the  piflon  is  drawn  up,  a  certain  fpace 
of  the  cylinder  is  filled  again  with  air  of  the  common 
denfity ;  and  this  is  expelled  during  the  defeent  of  the 
piflon.  A  certain  number  of  cubic  feet  of  common  air 
is  therefore  expelled  witli  a  velocity  which  perhaps  con¬ 
tinually  varies ;  but  there  is  a  medium  velocity  with  which 
it  might  have  been  uniformly  expelled,  and  a  preffure 
correfponding  to  this  velocity.  To  find  this,  divide  the 
area  of  the  piflon  by  the  area  of  the  blafl-hole  (or  ra¬ 
ther  by  this  area  multiplied  by  0.613,  in  order  to  take 
in  the  efteft  of  the  contracted  jet),  and  multiply  the* 
length  of  the  flroke  performed  in  a  fecond  by  the  quo¬ 
tient  arifing  from  this  divifion  5  the  produCl  is  the  me¬ 
dium  velocity  of  the  air  (of  the  natural  denfity).  Then 
find  by  calculation  the  height  through  which  a  heavy 
body  muft  fall  in  order  to  acquire  this  velocity  *,  this  is 
the  height  of  a  column  of  homogeneous  air  which  would 

expel 
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Prienni«ti<f  expeTit  with  Otis  velocity.  The  weight  of  this  column 
End  r-.  :s  4j;s  |eafl;  force  that  am  be  exerted  by  the  engine  :  but 
^  '  this  force  is  too  im all  to  overcome  the  refiftance  in  the 

middle  of  the  (trokc,  and  it  is  too  great  even  for  the  end 
of  the  liroke,  and  much  too  great  for  the  beginning  of 
it,  But  if  the  machine  is  turned  by  u  very  heavy  water¬ 
wheel,  this  will  a  cl  as  a  regulator,  accumulating  in  it- 
ft  If  the  lunerlluoys  force  during  the  too  favourable  pofi- 
tions  of  the  crank,  and  exerting  it  by  its  vis  in/ita  dur¬ 
ing  the  time  of  greatest  effort.  A  force  not  greatly  ex¬ 
ceeding  tile  weight  of  this  column  of  air  will  therefore 
filth ce.  On  the  other  hand,  if  the  ftrength  of  the  blaft 
be  determined,  which  is  the  general  (late  of  the  problem, 
this  determines  the  degree  of  condenfalion  of  the  air, 
and  the  load  on  the  fquare  inch  of  the  pifton,  or  the 
mean  force  which  the  machine  muft  exert  on  it.  A 
table,  which  will  be  given  prefently,  determines  the 
cubic  feet  of  common  air  expelled  iu  a  fecond,  corre- 
fponding  to  this  load.  This  combined  with  the  propofed 
dimen  (ions  of  the  cylinder,  will  give  the  defcent  of  the 
pi  don  or  the  length  of  the  iboke. 

Thefe  general  observations  apply  to  all  forms  of  bel¬ 
lows  ;  and  without  a  knowledge  of  them  no  perfon  can 
ere£l  a  machine  for  working  them  without  total  uncer¬ 
tainty  or  fervile  imitation.  In  order,  therefore,  that  they 
mav  be  useful  to  fuch  as  are  not  accuftomed  to  the  ma¬ 
nagement  of  even  thefe  fimple  formulae,  we  infert  the 
following  fhort  table  of  the  velocity  and  quantity  of  air 
di (charged  from  a  cylinder  whofe  pifton  is  loaded  with 
the  pounds  contained  in  the  firft  column  on  every  fquare 
inch.  The  fecond  column  contains  the  velocity  with 
which  the  condenfed  air  ruflies  out  through  anv  fma/l 
hole  •,  and  the  third  column  is  the  cubic  feet  difeharged 
from  a  hole  whofe  area  is  a  fquare  inch  \  column  fourth 
contains  the  mean  velocity  of  air  of  the  common  den- 
lity  •,  and  column  fifth  is  the  cubic  feet  of  common  air 
difeharged  *,  the  fixth  column  is  the  height  in  inches  at 
which  the  force  of  the  bind  would  fupport  a  column  of 
water  if  a  pipe  were  inferted  into  the  fide  of  the  cylin¬ 
der.  This  is  an  extremely  proper  addition  to  fuch  ma¬ 
chines,  (bowing  at  all  times  the  power  of  the  machines, 
and  teaching  us  what  intenfity  of  blaft  is  employed  for 
different  purpofes.  The  table  is  computed  from  the 
fuppofition  that  the  ordinary  preffure  of  the  air  is  1 5 
pounds  on  a  fquare  inch.’  This  is  fomewhat  too  great, 
and  therefore  the  velocities  are  a  little  too  fmall  j  but 
the  quantities  difeharged  wall  be  found  about  one-third 
too  great  (without  affe&ing  the  velocities)  on  account  of 
the  ccnvergency  of  the  ftream. 


1 1 

II 

III 

1  IV 

V 

VI 

4 

239 

1.66 

247 

1.72 

1 4 

1 

333 

2.32 

355 

2.47 

27 

404 

2.79 

437 

3-05 

40 

j  2 

457 

3-J7 

5i8 

3.60 

54 

24 

500 

3-48 

384 

4.2 

68 

!  3 

544 

3- 76 

653 

4-53  ‘ 

82 

3v 

582 

4 -°3 

7  *5 

4.98 

95 

4 

61 1 

4.24 

774 

5-38 

109 

4  i 

642 

4.46 

822 

5*75 

122 

666 

4.67 

888 

6.17 

136 

Si 

693 

4.84 

95° 

6.49 

r53 

6 

71  r 

5.06 

997 

6.92 

163 

This  table  extends  far  beyond  the  limits  of  ordinary  Pncui 
ufe,  very  few  blaft-faruaces  having  a  force  exceeding  60  ^’S1 
inches  of  water. 

We  (hall  conclude  this  account  of  blowing  machines 
with  a  defeription  of  a  fmall  one  for  a  blowpipe.  ^ 
ABCD,  fig,  ioo.  is  a  veffel  containing  water,  about 
two  feet  deep.  EFGH  is  the  air-box  of  the  blower, 
open  below,  and  having  a  pipe  I L K  riling  up  from  it 
to  a  convenient  height  •,  an  arm  ON  which  grafps  this, 
pipe  carries  the  lamp  N  :  the  blowpipe  LM  comes  from 
the  top  of  the  upright  pipe.  PKQ^  is  the  feeding  pipe, 
reaching  near  to  the  bottom  of  the  veffel. 

Water  being  poured  into  the  veflel  below,  and  its  co¬ 
ver  being  put  on,  which  fits  the  upright  pipe,  and 
touches  two  finds  a,  a,  projecting  from  it,  blow  in  a 
quantity  of  air  bv  the  feeding  pipe  PQ  ;  this  expels  the 
water  from  the  air-box,  and  occafiuns  a  prefiure  which 
produces  the  blaft  through  the  blowpipe  M. 

In  N°  54.  of  this  article,  we  mentioned  an  applica¬ 
tion  which  has  been  made  of  Hero’s  fountain,  at  Chem¬ 
nitz  in  Hungary,  for  railing  water  from  the.  bottom  of 
a  mine.  We  (hall  now  give  an  account  of  this  very  in¬ 
genious  contrivance. 

In  fig.  101.  B  reptefen ts  the  fource  of  water  elevated  Fig  1 
above  the  mouth  of  the  pit  136  feet.  From  this  there 
is  led  a  pipe  B  b  CD  four  inches  diameter.  This  pipe 
enters  the  top  of  a  copper  cylinder  b  c  d  e,  84  feet  high, 
five  feet  diameter,  and  two  inches  thick,  and  it  reaches 
to  within  four  inches  of  the  bottom  ;  it  has  a  cock  at 
C.  This  cylinder  has  a  cock  at  F,  aiSrfla  very  large 
one  at  E.  From  the  top  be  proceeds  a  pipe  GRIP 
two  inches  in  diameter,  which  goes  down  the  pit  96 
feet,  and  is  inferted  into  the  top  of  another  brafs  cy¬ 
linder  fg  hi,  which  is  6*  feet  high,  four  feet  diameter, 
and  two  inches  thick,  containing  83  cubic  feet,  which  is 
very  nearly  one  half  of  the  capacity  of  the  other,  viz. 
of  170  cubic  feet.  There  is  another  pipe  Nl  of  four 
inches  diameter,  which  rifes  from  within  four  inches  of 
the  bottom  of  this  lower  cylinder,  is  foldered  into  its 
top,  and  rifes  to  the  trough  NO,  which  carries  oft'  the 
water  bom  the  mouth  of  the  pit.  This  lower  cylinder 
communicates  at  the  bottom  with  the  water  L  which 
colle&s  in  the  drains  of  the  mine.  A  large  cock  K 
ferves  to  admit  or  exclude  this  water  *,  another  cock  M, 
at  the  top  of  this  cylinder,  communicates  with  the  exter¬ 
nal  air. 

Now  fuppofe  the  cock  C  (hut,  and  all  the  reft  open  ; 
the  upper  cylinder  wall  contain  air,  and  the  lower  cy¬ 
linder  will  lie  filled  with  water,  becaufe  it  is  funk  fo 
deep  that  its  top  is  below  the  ufual  furface  of  the  mine- 
waters.  Now  (hut  the  cocks  F,  E,  M,  K,  and  open 
the  cock  C.  The  w  ater  of  the  fource  B  muft  run  in 
by  the  orifice  D,  and  rife  in  the  upper  cylinder,  corn- 
prefiing  the  air  above  it  and  along  the  pipe  GHIi', 
and  thus  a  cling  on  the  furface  of  the  water  in  the  lower 
cylinder.  It  will  therefore  caufe  it  to  rife  gradually 
in  the  pipe  IN,  where  it  will  always  be  of  fuch  a  height 
that  its  weight  balances  the  elafticity  of  the  compreffed 
air.  Suppofe  no  iffue  gives  to  the  air  from  the  upper 
cylinder,  it  would  be  compreffed  into  one-filth  of  its 
bulk  by  the  column  of  136  feet  high  ,  for  a  column  of 
34  feet  nearly  balances  the  ordinary  elafticity  of  the  air. 
Therefore,  when  there  is  an  ifiue  given  to  it  through 
the  pipe  GHH',  it  will  drive  the  compreffed  air  along 
this  pipe,  and  it  will  expel  water  from  the  lower  cylin¬ 
der. 
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Tneumatic  der.  When  the  upper  cylinder  is  full  of  water,  there 

i  ,n^ne\.  will  be  34  cubic  feet  of  water  expelled  from  the  lower 
cylinder.  If  the  pipe  IN  had  been  more  than  136  feet 
long,  the  water  would  have  rifen  136  feet,  being  then 
in  equilibrio  with  the  water  in  the  feeding  pipe  B  h  CD 
(as  was  fhown  in  N°  52.),  by  the  intervention  of  the 
elaftic  air  ;  but  no  more  water  would  have  been  ex¬ 
pelled  from  the  lower  cylinder  than  what  fills  this  pipe. 
But  the  pipe  being  only  96  feet  high,  the  water  will 
be  thrown  out  at  N  with  a  very  great  velocity.  If  it  were 
not  for  the  great  ohdru&ions  which  water  and  air  mud 
meet  with  in  their  pafiage  along  pipes,  it  would  ifiue  at  N 
with  a  velocity  of  more  than  50  feet  per  fecond.  It 
ifiues  much  more  (lowly,  and  at  lad  the  upper  cylinder 
is  full  of  water,  and  the  water  would  enter  the  pipe  GH 
and.  enter  the  lower  cylinder,  and  without  difplacing  the 
air  in  it,  would  rife  through  the  difcharging  pipe  IN, 
and  run  ofF  to  wade.  To  prevent  this  there  hangs  in 
the  pipe  KG  a  cork  ball  or  double  cone,  by  a  brafs 
wire  which  is  guided  by  holes  in  two  crofs  pieces  in  the 
pipe  HG.  When  the  upper  cylinder  is  filled  with  water, 
this  cork  plugs  up  the  orifice  G,  and  no  water  is  waded } 
the  influx  at  D  now  dops.  But  the  lower  cylinder  con¬ 
tains  comprefied  air,  which  would  balance  water  in  a 
difcharging  pipe  136  feet  high,  whereas  IN  is  only  96. 
Therefore  the  w'ater  will  continue  to  flow  at  N  till  the 
air  has  fo  far  expanded  as  to  balance  only  96  feet  of 
water,  that  is,  till  it  occupies  one  fourth  of  its  ordinary 
bulk,  that  is,  one-fourth  of  the  capacity  of  the  upper  cy¬ 
linder,  or  424  cubic  feet.  Therefore  42^  cubic  feet 
will  be  expelled,  and  the  efflux  at  N  will  ceafe  ;  and  the 
lower  cylinder  is  about  one  half  full  of  water.  When 
the  attending  workman  obfcrves  this,  he  (huts  the  cock 
C.  He  might  have  done  this  before,  had  he  known 
when  the  orifice  G  was  dopped  5  but  no  lofs  enfues 
from  the  delay.  At  the  fame  time  the  attendant  opens 
the  cock  E,  the  water  ifiues  with  great  violence,  being 
preffed  by  the  condenfed  air  from  the  lower  cylinder. 
It  therefore  ifiues  with  the  fum  of  its  own  weight  and 
of  this  comprefflon.  Thefe  gradually  decreafe  together, 
by  the  efflux  of  the  water  and  the  expanfion  of  the  air ; 
but  this  efflux  dops  before  all  the  water  has  flowed  out  ; 
for  there  is  42  J  feet  of  the  lowrer  cylinder  occupied  by 
air.  This  quantity  of  water  remains,  therefore,  in  the 
upper  cylinder  nearly  :  the  workman  knows  this,  be- 
caufe  the  difehar ged  water  is  received  fird  of  all  into 
a  vefiel  containing  three-fourths  of  the  capacity  of  the 
upper  cylinder.  Whenever  this  is  filled,  the  attendant 
opens  the  cock  K  by  a  long  rod  which  goes  down 
the  diaft  ;  this  allows  the  water  of  the  mine  to  fill  the 
lower  cylinder,  allows  the  air  to  get  into  the  upper  cy¬ 
linder,  and  this  allows  the  remaining  wTater  to  run  out 
of  it. 

.  every  thing  is  brought  into  its  fird  condi¬ 

tion  ;  and  when  the  attendant  fees  no  more  water  come 
out  at  E,  he  fhuts  the  cocks  E  and  M,  and  opens  the  cock 
C,  and  the  operation  is  repeated. 

I  here  is  a  very  furprifing  appearance  in  the  working 
of  this  engine.  When  the  efflux  at  N  has  dopped,  if 
the  cock  F  be  opened,  the  water  and  air  rufh  out  toge¬ 
ther  with  prodigious  ,  violence,  and  the  drops  of  water 
are  changed  into  hail  or  lumps  of  ice.  It  is  a  fight 
ufually  fhown  to  drangers,  who  are  defired  to  hold  their 
hats  to  receive  the  blad  of  air :  the  ice  comes  out  -with 
fuch  violence  as  frequently  to  pierce  the  hat  like  5  pidol 
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buliet.  T  his  rapid  congelation  fs  a  remarkable  lhftanCe 
of  the  general  fa£l,  that  air  by  fuddenly  expanding,  ge- 1  -^nRines- 
nerates  cold,  its  capacity  for -heat  being  increafed.  Thus 
the  peafant  cools  his  broth  by  blowing  over  the  fpoon, 
even  from  warm  lungs  :  a  dream  of  air  from  a  pipe  is 
always  cooling. 

I  he  above  account  of  the  procedure  in  working  tins 
engine  (hows  that  the  efflux  both  at  N  and  E  becomes 
very  flow  near  the  end.  It  is  found  convenient  therefore 
not  to  wait  for  the  complete  difeharges,  but  to  turn  the 
cocks  when  about  30  cubic  feet  of  water  have  been  dif- 
charged  at  N :  more  work  is  done  in  this  way.  A  gen¬ 
tleman  of  great  accuracy  and  knowledge  of  thefe  fubje6Is 
took  the  trouble,  at  our  defire,  of  noticing  particularly 
the  performance  of  the  machine.  He  obferved  that 
each  droke,  as  it  may  be  called,  took  up  about  three  mi¬ 
nutes  and  one-eighth  ;  and  that  32  cubic  feet  of  water 
"were  tffleharged  at  N,  and  66  were  expended  at  E.  The 
expence  therefore  is  66  feet  of  wafer  falling  136  feet, 
and  the  performance  is  32  raifed  96,  and  they  are  in 
the  proportion  of  66x136  to  32x96,  or  of  1  to 
0.3422,  or  nearly  as  3  to  I.  'I  his  is  fuperior  tc  the 
performance  of  the  mod  perfeft  undeidiot  mill,  even 
when  all  fridlion  and  irregular  obdru6lions  are  neglect¬ 
ed  •,  and  is  not  much  inferior  to  any  overfbot  pump-mill 
that  has  yet  been  ereCled.  W  hen  we  retied  on  the 
great  obdruClions  which  water  meets  with  in  its  pafiage 
through  long  pipes,  we  may  be  afiured  that,  by  dou¬ 
bling  the  fize  of  the  feeder  and  difeharger,  the  perfor¬ 
mance  of  the  machine  will  be  greatly  improved  ;  we  do 
not  hefila.te  to  fay,  that  it  would  be  increafed  one- 
third  it  fs  true  that  it  will  expend  more  water ;  but 
this  will  not  be  nearly  in  the  fame  proportion  \  for  mod 
of  the  deficiency  of  the  machine  arifes  from  the  needlefs 
velocity  of  the  fird  efflux  at  N.  The  difcharging  pipe 
ought  to  be  1 10  feet  high,  and  not  give  fenfibly  leTs  water. 

I  hen  it  .mud  be  confidered  how  inferior  in  original 
expence  ,  this  fimple  machine  mud  be  to  a  mill  of  any 
kind  which  would  raife  10  cubic  feet  96  feet  high  in  a 
minute,  and  howT  fmall  the  repairs  on  it  need  be,  when 
compared  with  a  mill. 

And,  ladly,  let  it  be  noticed,  that  fuch  a  machine  can 
be  ufed  w7here  no  mill  whatever  can  be  put  in  motion. 

A  fmall  dream  of  w’ater,  which  would  not  move  any 
kind  of  wheel,  will  here  raife  one-third  of  its  own  quan¬ 
tity  to  the  fame  height  ;  working  as  fad  as  it  is  fupplied. 

For  all  thefe  reafons,  wTe  think  that  the  Hungarian 
machine  eminently  deferves  the  attention  of  mathemati¬ 
cians,  and  engineers,  to  bring  it  to  its  utmod  perfe&ion, 
and  into  general  ufe.  There  are  fituations  wfflere  this 
kind  of  machine  may  be  very  ufeful.  Thus,  where  the 
tide  rifes  1 7  feet,  it  may  be  ufed  for  comprefflng  air  to 
feven- eighths  of  its  bulk  ;  and  a  pipe  leading  from  a 
very  large  vefiel  inverted  in  it,  may  be  ufed  for  railing 
the  water  from  a  vefiel  of  one-eighth  of  its  capacity  17 
feet  high  ;  or  if  this  vefiel  has  only  of  the  capacity 
of  the  large  one  fet  in  the  tide  way,  two  pipes  may  be  led 
from  it,  one  intq,the  fmall  vefiel  and  the  other  into  an  equal 
vefiel  16  feet  higher,  which  receives  the  water  from  the 
fil'd.  Thus  one-fixteenth  of  the  water  may  be  raifed  34 
feet,  and  a  fmaller  quantity  to  a  dill  greater  height;  and 
this  with  a  kind  of  powder  that  can  hardly  be  applied  in 
any  other  way.  Machines  of  this  kind  are  deferibed 
by  Schottus,  Sturmius,  Leupold,  and  other  old  w-riters ; 
and  they  fhouid  not  be  forgotten,  becaufe  opportunities 
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.Pneumatic  may  offer  of  making  them  highly  ufeful.  A  gentleman’s 
^  Engines.  poufe  {a  the  country  may  thus  be  fupplied  with  water 
v  ^  by  a  machine  that  will  coil  little,  and  hardly  go  out  of 
repair. 

The  lad  pneumatical  engine  which  we  (hall  fpeak  of 
at  prefent  is  the  common  fanners,  ufed  for  winnowing 
grain,  and  for  drawing  air  out  of  a  room  :  and  we  have 
but  few  obfervations  to  make  on  them. 

The  wings  of  the  fanners  are  inclofed  in  a  cylinder 
or  drum,  whofe  circular  Tides  have  a  large  opening  BDE 
F>  102.  (fig-  102.)  round  the  centre,  to  admit  the  air.  By 
turning  the  wings  rapidly  round,  the  air  is  hurried 
round  along  with  them,  and  thus  acquires  a  centrifugal 
tendency,  by  which  it  preffes  ltrongly  on  the  outer  rim 
of  the  drum  :  this  is  gradually  detached  from  the  circle 
as  at  KI,  and  terminated  in  a  trunk  IHGF,  which  goes 
off  in  a  tangential  direction  ;  the  air  therefore  is  driven 
along  this  paffagc. 

if  the  wings  were  difpofed  in  planes  paffmg  through 
the  axis  C,  the  compreftion  of  the  air  by  the  anterior 
furface  would  give  it  fome  tendency  to  efcape  in  every 
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direction,  and  would  obftru&  in  fome  degree  tlie  arrival  Pneumatic 
of  more  air  through  the  Tide-holes.  They  are  therefore  t  ^ngincs- 1 
reclined  a  Jittle  backward,  as  reprefented  in  the  figure. 

It  may  be  fhown  that  their  belt  form  would  be  that  of  a 
hyperbolic  fpiral  a  b  c;  but  the  Ifraight  form  approaches 
fufficiently  near  to  the  mod  perfect  iiiape. 

Much  labour  is  loft,  however,  in  carrying  the  air 
round  thofe  parts  of  the  drum  where  it  cannot  efcape. 

The  fanners  would  either  draw  or  difcharge  almoft 
twice  as  much  air  if  an  opening  were  made  all  round 
one  fide.  This  could  be  gradually  contracted  (where 
required  for  winnowing)  by  a  furrounding  cone,  and 
thus  direCled  againft  the  falling  grain :  this  has  been 
verified  by  aCtual  trial.  When  ufed  for  drawing  air  out 
of  a  room  for  ventilation,  it  would  be  much  better  to 
remove  the  outer  fide  of  the  drum  entirely,  and  let  the 
air  fly  freely  off  on  all  fides  ;  but  the  flat  Tides  are  ne- 
ceffary,  in  order  to  prevent  the  air  from  arriving  at  the 
fanners  any  other  way  but  through  the  central  holes, 
to  which  trunks  ftiould  be  fitted  leading  to  the  apart¬ 
ment  which  is  to  be  ventilated. 
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JPneainatoGs  PNEUMATOSIS.  See  Medicine,  N°  336. 

Pococke.  PNEUMONIA.  See  Medicine,  N°  183. 

*—■ ^  PNEUMONICS,  in  Pharmacy ,  medicines  proper  in 
difeafes  of  the  lungs,  in  which  refpiration  is  affeCted. 

PO,  a  large  and  celebrated  river  of  Italy,  which  has 
its  fource  at  Mount  Vifs  in  Piedmont,  and  on  the  con¬ 
fines  of  Dauphiny.  It  runs  through  Piedmont,  Mont- 
ferrat,  the  Milanefe,  and  duchy  of  Mantua  ;  from  thence 
it  runs  to  the  borders  of  the  Parmefan,  and  a  part  of 
the  Modencfe  ;  and  having  entered  the  Ferrarcfe,  it  be¬ 
gins  to  divide  at  Ficheruolo,  and  proceeds  to  difeharge 
itfelf  into  the  gulf  of  Venice  by  four  principal  mouths. 
As  it  paffes  along,  it  receives  feveral  rivers,  and  often 
overflows  its  banks,  doing  a  great  deal  of  mifehief :  the 
reafon  of  which  is,  that  moft  of  thofe  rivers  defeend 
from  the  Alps,  and  are  increafed  by  the  melting  of  the 
fnow. 

POA,  Meadow-grass;  a  genus  of  plants  belonging 
to  the  pentandria  clafs,  and  in  the  natural  method  rank- 
under  the  fourth  order,  Gratnina .  See  Botany  and 
Agriculture  Index . 

POCHETTE  See  Barbatelli. 

POCOCKE,  Dr  Edward,  a  learned  oriental  fcho- 
lar,  was  the  eldeft  fon  of  the  Rev.  Edward  Pococke  ; 
and  was  born  at  Oxford  in  1604,  where  he  was  alfo 
educated.  In  1628  he  was  admitted  probationer-fellow 
of  his  college,  and  about  the  fame  time  had  prepared  an 
edition  of  the  Second  Epiftle  of  St  Peter,  the  Second 
and  Third  of  St  John,  and  that  of  St  Jude,  in  Syriac 
and  Greek,  with  a  Latin  Tranflation  and  Notes.  In 
1629  he  was  ordained  prieft,  and  appointed  chaplain  to 
the  Englifh  merchants  at  Aleppo,  where  he  continued 
five  or  fix  years ;  in  which  time  he  diftinguifhed  himfelf 
by  his  fortitude  and  zeal  while  the  plague  raged  there. 
At  length  returning  to  England,  he  was  in  1636  ap¬ 
pointed  reader  of  the  Arabic  le&ures  founded  by  Arch- 
bifhop  Laud.  Three  years  after  he  went  to  Conftanti- 
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nople,  where  he  profecuted  his  ftudies  of  the  eaftern  Pococke. 
tongues,  and  procured  many  valuable  manuferipts.  Af~  “V"— 
ter  near  four  years  ftay  in  that  city,  he  embarked  in 
1640  ;  and  taking  Paris  in  his  way,  vifited  Gabriel  Sio- 
nita  the  famous  Maronite,  and  Hugo  Grotius.  In  1643 
he  was  prefented  to  the  rectory  of  Childrey  in  Berks  ; 
and  about  three  years  after  married  the  daughter  of 
Thomas  Burdett,  Efq.  About  the  middle  of  1647  he 
obtained  the  reftitution  of  the  falary  of  his  Arabic  lec¬ 
ture,  which  had  been  detained  from  him  about  three 
years.  In  1648  King  Charles  I.  who  wTas  then  prifoner 
in  the  ifle  of  Wight,  nominated  Mr  Pococke  to  the  pro- 
fefforfhip  of  Hebrew,  and  the  canonry  of  Chrift-church 
annexed  to  it;  but  in  1650  he  wTas  eje<fted  from  his  ca¬ 
nonry  for  refufing  to  take  the  engagement,  and  foon 
after  a  vote  paffed  for  depriving  him  of  his  Hebrew  and 
Arabic  leisures  ;  but  feveral  governors  of  houfes,  &cc. 
prefenting  a  petition  in  his  favour,  he  was  fuffered  to 
enjoy  both  thefe  places.  He  had  fome  years  before 
publi filed  his  Specimen  Hiflorice  Arahum  ;  and  now  ap¬ 
peared  his  Porta  Mojis :  and  foon  after  the  Englifli  Po¬ 
lyglot  edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alfo  Eutychius’s  Annals,  with  a  Latin 
verfion.  At  the  Reftoration,  he  was  reftored  to  the 
canonry  of  Chrift-church,  and  alfo  received  the  degree 
of  do&or  of  divinity.  He  then  publifhed  his  Arabic 
verfion  of  Grotius’s  Treatife  of  the  Truth  of  the  Chrif- 
ti^n  Religion  ;  and  an  Arabic  poem  entitled  Laimato  /’ 

Ajam ,  with  a  Latin  tranflation  and  notes.  Soon  after 
he  publifhed  Gregory  Abul  Pharajius’s  Hijloria  Dynaf- 
tiarum .  In  1674  he  publifhed  an  Arabic  verfion  of  the 
chief  parts  of  the  Liturgy  of  the  Church  of  England  ; 
and  a  few  years  after  his  Commentary  on  the  Prophecies 
of  Micah,  Malachi,  Hofea,  and  Joel.  This  great  man 
died  in  1691,  after  having  been  for  many  years  con- 
feffedly  the  firft  perfon  in  Europe  for  eaftern  learning  ;  : 
and  was  no  lefs  worthy  of  admiration  for  his  uncommon  . 

modefty  v 
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•  Jt"v?cT a  mock by  and  humility,  and  all  the  virtues  that  can  adorn 
11  a  Chadian.  His- theological  works  were  republifned  at 
t  '  aP  ll  London  in  1740,  in  two  volumes  in  folio.  s 

PODAGRA,  or  the  Gout.  See  Medicine,  N° 

,23  1. 

PODALIRIUS,  fon  of  iEfculapius  and  Epione, 
was  one  of  the  pupils  of  the  Centaur  Chiron,  under  whom 
he  made  himfelf  fuch  a  mailer  of  medicine,  that  during 
the  Trojan  war  the  Greeks  invited  him  to  their  camp  to 
Hop  a  peflilence  which  had  baffled  the  fkill  of  all  their 
.phyficians.  Some  fuppofe,  however,  that  he  went  to 
t he  Trojan  war,  not  in  the  capacity  of  a  phyficianin  the 
Grecian  army,  but  as  a  warrior,  attended  by  his  brother 
Machaon,  in  30  blips,  with  loldiers  from  Oechalia, 
lthome,  and  Trica.  At  his  return  Podalirius  was  flup- 
wrecked  on  the  coad  of  Caria,  where  he  cured  of  the 
falling  ficknefs  a  daughter  of  the  king  of  the  place.  He 
fixed  his  habitation  there  ;  and  built  two  towns,  one  of 
which  he  called  Syrna ,  after  his  wife.  The  Carians,  on 
his  death,  built  him  a  temple,  and  paid  him  divine 
honours. 

PODEX,  in  Anatomy ,  the  fame  with  Anus. 

PODGRAJE.  See  Asisia. 

PODOLIA,  a  province  of  Poland,  bounded  on  the 
call  by  Volhinia  and  the  river  Ukrain  *,  on  the  north  and 
north- ead,  by  Budfiac  Tart  ary  *,  on  the  fouth-eaft,  by 
the  river  Nieiler,  which  feparates.it  from  Beffarabia  and 
Moldavia  in  European  Turkey  on  the  fouth-wed  ;  and 
by  the  province  of  Red  Ruflia  on  the  north- weft.  It 
is  ufually  divided  into  the  Upper  and  Lower.  In  the 
Upper,  which  is  the  wedern  part,  the  chief  town  is 
Kamieck,  the  capital  of  Podolia,  and  of  a  palatinate. 
In  the  Lower  or  eaflern  part  of  Podolia  the  chief  town 
is  Bracklaw,  the  capital  of  a  palatinate. 

PODOPPIYLLUM,  a  genus  of  plants  belonging 
to  the  polyandria  clafs  ;  and  in  the  natural  method 
ranking  under  the  27th  order,  Rlnecedce.  See  Botany 
Index . 

PODURA,  or  Springtail,  a  genus  of  infefts  of 
the  order  of  aptera.  See  Entomology  Index . 

POE- BIRD  is  an  inhabitant  of  feme  of  the  South  fea 
iflands,  where  it  is  held  in  great  eileem  and  veneration 
by  the  natives.  It  goes  by  the  name  of  kogo  in  New 
Zealand;  but  it  is  better  known  by  that  of  poe-bird. 
It  is  fomewhat  lefs  than  our  blackbird,  and  is  remark¬ 
able  for  the  fweetnefs  of  its  note,  as  well  as  the  beauty 
of  its  .plumage.  Its  ilefh  is  alfo  delicate  food. 

POECILE  was  a  famous  portico  at  Athens,  which 
received  its  name  from  the  variety  ( wciy-iXo* )  of  paintings 
which  it  contained.  Zeno  kept  his  fchool  there ;  and 
there  alfo  the  doics  received  their  leifons,  whence  their 
name,  a  <rox,  a  porch.  The  Poecile  was  adorned,  among 
many  others,  with  a  picture  of  the  fiege  and  facking  of 
Troy,  the  battle  of  Thefeus  againd  the  Amazons,  and 
the  fight  between  the  Lacedaemonians  and  Athenians  at 
Oenoe  in  Argclis.  The  only  reward  which  Miltiades 
obtained  after  the  battle  of  Marathon  was  to  have  his 
pi&ure  drawn  more  confpicuous  than  that  of  the  red  of 
the  officers  that  fought  with  him,  in  the  reprefen tation 
which  was  made  of  the  engagement,  and  which  was 
hung  up  in  the  Poecile  in  commemoration  of  that  cele¬ 
brated  victory. 

POEM,  a  poetical  compofition.  See  Poetry. 

POE  STUM,  or  Post  d  oni  a,  an  ancient  city  of 
Grecia  Magna,  now  part  of  the  kingdom  of  Naples. 
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It  was  founded  by  one  of  thole  colonies  Lorn  Greece  fv 

which  In  the  early  ages  eitablitlied  themielves  in  Italy  ♦ 
and  it  flouriihed  before  the  foundation  of  Rome  itfeif. 

It  was  deflroyed  by  the  Goths  on  the  decline  of  the 
Roman  empire,  who  in  their  barbarous  zeal  for  the 
Chadian  religion  overturned  every  place  of  Pagan  vvor- 
fhip  which  was  expofed  to  their  ravages.  Since  that 
time  it  has  been  in  ruins ;  and  thefe  ruins  were  unknown 
till  they  were  difeovered  in  the  following  manner:  “  In 
the  year  j  7  ^5  (fays  the  author  of  the  Antiquities,  Hi- 
fiory ,  and  Views  of  Posftumf  an  apprentice  to  a  painter 
at  Naples,  who  was  on  a  vifit  to  his  friends  at  Capaccio, 
by  accident  took  a  w  alk  to  the  mountains  which  fur- 
round  the  territory  of  Poe  Hum.  The  only  habitation 
he  perceived  was  the  cottage  of  a  farmer,  who  cultivated 
the  bell  part  of  the  ground,  and  referved  the  reft  for 
paiture.  The  ruins  of  the  ancient  city  made  a  part  of 
this  view,  and  particularly  ftruck  the  eyes  of  the  young 
painter  ;  who,  approaching  nearer,  faw  with  afionifh- 
ment  walls,  towers,  gates  and  temples.  Upon  his  re¬ 
turn  to  Capaccio,  he  confulted  the  neighbouring  people 
about  the  origin  of  thefe  monuments  of  antiquity.  He 
could  only  learn,  that  this  part  of  the  country  had  been 
uncultivated  and  abandoned  during  their  memory  ;  that 
about  ten  years  before,  the  farmer,  whofe  habitation  he 
had  noticed,  eftablifhed  himfelf  there  ;  and  that  having 
dug  in  many  places  and  feairched  among  the  ruins  that 
lay  round  him,  lie  had  found  treafures  fuihcient  to  enable 
him  to  purchafe  the  whole.  At  the  painter’s  return 
to  Naples,  he  informed  his  mailer  oi  thefe  particulars,  - 
■whofe  curiofity  veas  fo  greatly  excited  by  the  dcfcripUon, 
that  he  took  a  journey  to  the  place,  and  made  drawings 
of  the  principal  views.  Thefe  were  drown  to  the  king 
of  Naples,  who  ordered  the  ruins  to  be  cleared,  and 
Poedura  arofe  from  the  obfeurity  in  which  it  had  re¬ 
mained  for  upwards  of  700  years,  as  little  known  to  the 
neighbouring  inhabitants  as  to  travellers.” 

Our  author  gives  the  following  defcrlption  of  it  in 
its  prefen t  date.  It  is,  fays  he,  of  an  oblong  figure, 
about  two  miles  and  a  half  in  circumference.  It  has 
four  gates,  which  are  oppofite  to  each  other.  On  the 
key  (lone  of  the  arch  of  the  north  gate,  on  the  outfide, 
is  the  figure  of  Neptune  in  babo  relievo,  and  within  a 
hippocampus.  The  walls  which  dill  remain  are  com- 
pofed  of  very  large  cubical  bones,  and  are  extremely 
thick,  in  fome  parts  18  feet.  That  the  walls  have  re¬ 
mained  unto  this  time  is  owing  to  the  very  exact  manner 
in  which  the  bones  are  fitted  to  one  another  (a  circum- 
dance  obferved  univerfally  in  the  mafonry  of  the  an¬ 
cients),  and  perhaps  in  fome  meafure  to  a  dalacUcal 
concretion  which  has  grown  over  them.  On  the  walls 
here  and  there  ate  placed  towers  of  different  heights  ; 
thofe  near  the  gates  being  much  higher  and  larger  than 
the  others,  and  evidently  of  modern  workmanfbip.  He 
obferves,  that,  from  its  fituaiion  among  mardies,  bitu¬ 
minous  and  fulphureous  fprings,  Poedum  mud  have  been 
unwholefome ;  a  circumdance  mentioned  by  Strabo, 
Morhofam  earn  facit  f  twins  in  paludes  diffufns.  In  finch 
a  fituation  the  water  mud  have  been  bad.  Her.ce  the 
inhabitants  were  obliged  to  convey  that  nccefuirv  of  life 
from  purer  fprings  by  means  of  aquedu&s,  of v  which 
many  vediges  dill  remain. 

The  principal  monuments  of  antiquity  are  a  theatre, 
an  amphitheatre,  and  three  temples.  \  he  theatre  and 
amphitheatre  are  much  ruined.  The  did  temple  is 

hexadylos, 


Poeftum. 
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hexaftylos,  and  amphiproftylos.  At  one  end,  the  pi- 
lafters  and  two  columns  which  divided  the  cella  from 
the  pronaos  are  ftill  remaining.  Within  the  cella  are 
two  rows  of  fmaller  columns,  with  an  architrave,  which 
fupport  the  fecond  order.  This  temple  our  author  takes 
to  be  of  that  kind  called  by  Vitruvius  hyphcethros ,  and 
fupports  his  opinion  by  a  quotation  from  that  author. 
The  fecond  temple  is  alfo  amphiproftylos  :  it  has  nine 
columns  in  front  and  1 8  in  flank,  and  feems  to  be  of  that 
kind  called  by  Vitruvius  pfeudodipteros .  The  third  is 
likewife  amphiproflylos.  It  has  fix  columns  in  front  and 
13  in  flank.  Vitruvius  calls  this  kind  of  temple  peri- 
pieros.  “  The  columns  of  thefe  temples  (fays  our  au¬ 
thor)  are  of  that  kind  of  Doric  order  which  we  find  em¬ 
ployed  in  works  of  the  greateft  antiquity.  They  are 
hardly  five  diameters  in  height.  They  are  without  bafes, 
which  alfo  has  been  urged  as  a  proof  of  their  antiquity  \ 
but  we  do  not  find  that  the  ancients  ever  ufed  bafes  to 
this  order,  at  leaft  till  very  late.  Vitruvius  makes  no 


mention  of  bafes  for  this  order  :  and  the  only  inftance  we 
have  of  it  is  in  the  firft  order  of  the  Colifaeum  at  Rome, 
which  was  built  by  Vefpafian.  The  pillars  of  thefe 
temples  are  fluted  with  very  fhallow  flutings  in  the  man¬ 
ner  defcribed  by  Vitruvius.  The  columns  diminifh  from 
the  bottom,  which  was  the  moft  ancient  method  almoit 
univerfally  in  all  the  orders.  The  columns  have  aftra- 
gals  of  a  very  Angular  form  5  which  fhows  the  error  of 
thofe  who  imagine  that  this  member  was  firft  invented 
with  the  Ionic  order,  to  which  the  Greeks  gave  an  aftra- 
gal,  and  that  the  Romans  were  the  firft  who  applied  it  to 
the  Doric.  The  echinus  of  the  Capitol  is  of  the  fame 
form  with  that  of  the  temple  of  Corinth  defcribed  by 
Le  Roy.”  See  Swinburne's  Travels  in  the  Two  Sici¬ 
lies ,  vol.  ii.  p.  13 1 — 140. 

POET,  the  author  of  a  poem.  See  the  article 
Poetry. 

Provengal  Poets .  See  Troubadours. 
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AMIDST  thofe  thick  clouds  which  envelope  the 
firft  ages  of  the  world,  reafon  and  hiftory  throw 
fome  lights  on  the  origin  and  primitive  employment  of 
this  divine  art.  Reafon  fuggefts,  that  before  the  inven¬ 
tion  of  letters,  all  the  people  of  the  earth  had  no  other 
1  method  of  tranfmitting  to  their  defcendants  the  prin- 
Origin  of  Qf  their  worfhip,  their  religious  ceremonies,  their 

poetry.  ]aws>  and  the  renowned  aCtions  of  their  fages  and  heroes, 
than  by  poetry  5  which  included  all  thefe  objeCts  in  a 
kind  of  hymns  that  fathers  fung  to  their  children,  in 
order  to  engrave  them  with  indelible  ftrokes  in  their 
hearts.  Hiftory  not  only  informs  us,  that  Mofes  and 
Miriam,  the  firft  authors  that  are  known  to  mankind, 
fung,  on  the  borders  of  the  Red  fea,  a  fong  of  divine 
praife,  to  celebrate  the  deliverance  which  the  Almighty 
had  vouchfafed  to  the  people  of  Ifrael,  by  opening  a  paf- 
fage  to  them  through  the  waters  5  but  it  has  alfo  tranf- 
mitted  to  us  the  fong  itfelf,  which  is  at  once  the  moft 
ancient  monument  and  a  mafterpiece  of  poetic  compo- 
fition. 

The  Greeks,  a  people  the  moft  ingenious,  the  moft 
»  Animated,  and  in  every  fenfe  the  moft  accomplifhed,  that 
the  world  ever  produced — ftrove  to  ravilh  from  the  He¬ 
brews  the  precious  gift  of  poetry,  which  was  vouchfafed 
them  by  the  Supreme  Author  of  all  nature,  that  they 
might  afcribe  it  to  their  falfe  deities.  According  to 
their  ingenious  fictions,  Apollo  became  the  god  of  poe¬ 
try,  and  dwelt  on  the  hills  of  Phocis,  Parnaffus,  and 
Helicon,  whole  feet  were  walhed  by  the  waters  of  Hip- 
pocrene,  of  which  each  mortal  that  ever  drank  was 
feized  with  a  facred  delirium.  The  immortal  fwans 
floated  on  its  waves.  Apollo  was  accompanied  by  the 
Mufes — thofe  nine  learned  lifters — the  daughters  of 
Memory  :  and  he  was  conftantly  attended  by  the  Graces. 
Pegafus,  his  winged  courfer,  tranfported  him  with  a  ra¬ 
pid  flight  into  all  the  regions  of  the  univerfe.  Happy 
emblems  !  by  which  we  at  this  day  embellifh  our  poe¬ 
try,  as  no  one  has  ever  yet  been  able  to  invent  more  bril¬ 
liant  images. 

The  literary  annals  of  all  nations  afford  veftigcs  of 
Vol.  XVI.  Part  II. 
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poetry  from  the  remote!!  ages.  They  are  found  among 
the  moft  favage  of  the  ancient  barbarians,  and  the  molt 
defolate  of  all  the  Americans.  Nature  afferts  her  rights 
in  every  country  and  every  age.  Tacitus  mentions 
the  verfes  and  the  hymns  of  the  Germans,  at  the  time 
wrhen  that  rough  people  yet  inhabited  the  woods,  and 
w'hile  their  manners  w'ere  ftill  favage.  The  firft  inha¬ 
bitants  of  Runnia  and  the  other  northern  countries, 
thofe  of  Gaul,  Albion,  Iberia,  Aufonia,  and  other  na¬ 
tions  of  Europe,  had  their  poetry,  as  w^ell  as  the  an¬ 
cient  people  of  Alia,  and  of  the  known  borders  of  A- 
frica.  But  the  Ample  productions  of  nature  have  con¬ 
ftantly  fomething  unformed,  rough,  and  favage.  The 
Divine  Wifdom  appears  to  have  placed  the  ingenious 
and  polilhed  part  of  mankind  on  the  earth,  in  order  to 
refine  that  which  comes  from  her  bofom  rude  and  im¬ 
perfect  :  and  thus  art  has  polilhed  poetry,  which  iflued 
quite  naked  and  favage  from  the  brains  of  the  firft  of 
mankind.  #  2 

But  what  is  Poetry  ?  It  would  be  to  abridge  the  Definition 
limits  of  the  poetic  empire,  to  contraCt  the  fphere  of  of  poetry, 
this  divine  art,  Ihould  we  fay,  in  imitation  of  all  the 
dictionaries  and  other  treaties  on  verification,  That 
poetry  is  the  art  of  making  verfes ,  of  lines  or  periods  that 
are  in  rhyme  or  metre .  This  is  rather  a  grammatical 
explanation  of  the  word,  than  a  real  definition  of  the 
thing,  mid  it  wTould  be  to  degrade  poetry  thus  to  de¬ 
fine  it.  The  father  of  criticifm  has  denominated  poe¬ 
try  [AtfA'iltKVi ,  an  imitative  art  .*  but  this,  though 

juft  in  itfelf,  is  too  general  for  a  definition,  as  it  does 
not  difcriminate  poetry  from  other  arts  wftiich  depend 
equally  on  imitation.  The  jufteft  definition  feems  to 
be  that  given  by  Baron  Bieffield  *,  That  poetry  is  the  ^  Elem.  of 
art  of  exprefjing  our  thoughts  by  fiBioti.  In  faCt,  it  is  af -Univ.Erttd. 
ter  this  manner  (if  we  refleCt  with  attention)  that  all 
the  metaphors  and  allegories,  all  the  various  kinds  of 
fiCtion,  form  the  firft  materials  of  a  poetic  edifice  :  it 
is  thus  that  all  images,  all  companions,  allulions,  and 
figures,  efpecially  thofe  which  perfonify  moral  fubjeCts, 
as  virtues  and  vices,  concur  to  the  decoration  of  fuch  a 
5  C  ftru&urc, 
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ftru&ure.  A  work,  therefore,  that  is  filled  with  in¬ 
vention,  that  inceffantly  presents  images  which  render 
the  reader  attentive  and  affected,  where  the  author  gives 
interciling  fentiments  to  every  thing  that  he  makes  fpeak, 
and  where  lie  makes  fpeak  hy  fenfible  figures  all  thofe 
obje£ls  which  would  afte£t  the  mind  but  weakly  when 
clothed  in  a  fimple  profaic  .ftyle,  fuch  a  work  is  a  poem; 
While  that,  though  it  be  in  verfe,  which  is  of  a  didaCtic, 
dogmatic,  or  moral  nature,  and  where  the  objects,  are 
prefented  in  a  manner  quite  fimple,  without  fiction, 
without  images  or  ornaments,  cannot  be  called  poeti'y, 
but  merely  a  work  in  verfe  *,  for  the  art  of  reducing 
thoughts,  maxims,  and  periods,  into  rhyme  Or  metre,  is 
very  different  from  the  art  of  poetry. 

An  ingenious  fable,  a  lively  and  interefting  romance, 
a  comedy,  the  fublime  narrative  of  the  actions  of  a  hero, 
fuch  as  the  Telemachus  of  M.  Fenelon,  though  written 
in  profe,  but  in  meafured  profe,  is  therefore  a  work  of 
poetry :  becaufe  the  foundation  and  the  fuperftruCture 
are  the  productions  of  genius,  as  the  whole  proceeds 
from  fiction  \  and  truth  itfelf  appears  to  have  employed 
an  innocent  and  agreeable  deception  to  inflruct  with  ef¬ 
ficacy.  This  is  fo  true,  that  the  pencil  alfo,  in  order  to 
pleafe  and  affect,  has  recourfe  to  fiction  ;  and  this  part 
of  painting  is  called  the  poetic  compoftion  of  a pi&ure.  It 
is  therefore  by  the  aid  of  fiction  that  poetry,  fo  to  fpeak, 
paints  its  expreflions,  that  it  gives  a  body  and  a  mind 
to  its  thoughts,  that  it  animates  and  exalts  that  which 
would  otherwife  have  remained  arid  and  infenfible.  It 
is  the  peculiar  privilege  of  poetry  to  exalt  inanimate 
things  into  animals,  and  abftraft  ideas  into  perfons. 
The  former  licence  is  fo  common,  that  it  is  now  con- 
fidered  as  nothing  more  than  a  charactieriftical  dialed 
appropriated  by  the  poets  to  diftinguifh  themfelves  from 
the  writers  of  profe  ;  and  it  is  at  the  fame  time  fo  effen- 
tial,  that  we  queftion  much  if  this  fpecies  of  compofi- 
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tion  could  fubfift  without  it  ;  for  it  will  perhaps,  upon 
examination,  be  found,  that  in  every  poetical  defcription 
fome  of  the  qualities  of  Animal  Nature  are  afcribed  to 
things  not  having  life.  Every  work,  therefore,  where 
the  thoughts  are  exprefted  by  fictions  or  images,  is  po¬ 
etic  ;  and  every  work  where  they  are  expreffed  natural¬ 
ly,  {imply,  and  without  ornament,  although  it  be  in 
verfe,  is  profaic. 

Verfe,  however,  is  not  to  be  regarded  as  foreign  or 
fuperfiuous  to  poetry.  To  reduce  thofe  images,  thofe 
fictions,  into  verfe,  is  one  of  the  greatefi;  difficulties  in 
poetry,  and  one  of  the  greatefi;  merits  in  a  poem  :  and 
for  thefe  reafons,  the  cadence,  the  harmony  of  founds, 
particularly  that  of  rhyme,  delight  the  ear  to  a  high 
degree,  and  the  mind  infenfibly  repeats  them  while  the 
eye  reads  them.  There  refults  therefore  a  pleafure  to 
the  mind,  and  a  flrong  attachment  to  thefe  ornaments  : 
but  this  pleafure  would  be  frivolous,  and  even  childiffi, 
if  it  were  not  attended  by  a  real  utility.  Verfes  were  3 
invented  in  the  firft  ages  of  the  world,  merely  to  aid  not 

and  to  ftrengthen  the  memory:  for  cadence,  harmony,  effential  to 
and  efpecially  rhyme,  afford  the  greatefi;  affiftance  to  poetry,  one 
the  memory  that  art  can  invent;  and  the  images,  0fofitse*‘ 
poetic  fictions,  that  ftrike  our  fenfes,  affift  in  graving  blende* 
them  with  fuch  deep  traces  in  our  minds,  as  even  time 
itfelf  frequently  cannot  efface.  How  many  excellent 
apophthegms,  fentences,  maxims,  and  precepts,  would 
have  been  buried  in  the  abyfs  of  oblivion,  if  poetry  had 
not  preferved  them  by  its  harmony  ?  To  give  more 
efficacy  to  this  lively  impreffion,  the  firft  poets  fung 
their  verfes,  and  the  words  and  phrafes  muft  neceffarily 
have  been  reduced,  at  leaft  to  cadence,  or  they  could 
not  have  been  fufceptible  of  mufical  expreftion.  One 
of  the  great  excellencies,  therefore,  though  not  a  ne>- 
ceffary  conftituent  of  poetry,  conftfts  in  its  being  ex- 
preffed  in  verfe.  See  Part  III. 


Part  I.  GENERAL  PRINCIPLES  of  the  ART. 


Sect.  I.  Of  the  Effence  and  End  of  Poetry . 

THE  e fence  of  Polite  A  RTS  in  general,  and  confe- 
quently  of  poetry  in  particular,  confifts  in  exprefion  ; 
and  we  think  that,  to  be  poetic,  the  expreftion  muft 
neceffarily  arife  from  fiBion,  or  invention.  (See  the  ar¬ 
ticle  Art,  particularly  from  N°T2.  to  the  end.)  This  in¬ 
vention,  w  hich  is  the  fruit  of  happy  genius  alone,  arifes, 
I.  From  the  fubje&  itfelf  of  which  we  undertake  to 
treat :  2.  From  the  manner  in  which  we  treat  that  fub- 
jed,  or  the  fpecies  of  writing  of  which  we  make  ufe  : 
3.  From  the  plan  that  we  propofe  to  follow7  in  conformi¬ 
ty  to  this  manner  ;  and,  4.  From  the  method  of  exe¬ 
cuting  this  plan  in  its  full  detail.  Our  firft  guides,  the 
ancients,  afford  us  no  lights  that  can  elucidate  all  thefe 
objeds  in  general.  The  precepts  which  Ariftotle  lays 
down,  relate  to  epic  and  dramatic  poetry  only :  and 
which,  by  the  way,  confirms  our  idea,  that  antiquity 
itfelf  made  the  effence' of  poetry  to  confift  in  fiction,  and 
not  in  that  fpecies  of  verfe  which  is  deftitute  of  it,  or  in 
that  which  is  not  capable  of  it.  But  fince  this  art  has 
rifen  to  a  great  degree  of  perfedion  ;  and  as  poetry, 
like  electricity,  communicates  its  fire  to-  every  thing  it 


touches,  and  animates  and  embelliflies  whatever  it  treats; 
there  feems  to  be  no  fubjed  in  the  univerfe  to  which 
poetry  cannot  be  applied,  and  which  it  cannot  render 
equally  brilliant  and  pleafing.  From  this  univerfality 
of  poetry,  from  its  peculiar  property  of  expreftion  by 
fiction,  which  is  applicable  to  all  fubjeds,  have  arifen 
its  different  fpecies,  of  which  a  particular  defcription 
wall  be  given  in  the  fecond  part. 

Horace,  in  a  well-know’n  verfe,  has  been  fuppofed  to 
declare  the  end  of  poetry  to  be  twofold,  to  pleafe,  or  to 
inftrud : 


Ant prodeffe  volant,  aut  deleBare  poetce . 

But  Dr  Beattie  *  maintains,  that  the  ultimate  end  of  Evd  of 
this  art  is  to  pleafe  ;  inftrudion  being  only  one  of  the  poetry, 
means*  (and  not  always  a  neceffary  one)  by  which  that 
ultimate  end  is  to  be  accompliftied.  The  paffage  rightly 
underftood,  he  obferves,  will  not  appear  to  contain  arty  pan  n 
thing  inconfiftent  with  this  dodrine.  The  author  is  chap.  L 
tli ere  ftating.a  comparifon  between  the  Greek  and  Ro¬ 
man  writers,  with  a  view7  to  the  poetry  of  the  ftage  ;  and; 
after  commending  the  former  for  their  corredncfs,  and 
for  the  liberal  fpirit  wherewith  they  conduced  their 
literary  labours,  and  blaming  bis  countrymen  for  their 

inaccuracy* 
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Eflcnce  and  inaccuracy  and  avarice,  lie  proceeds  tlius :  “The  ends 
End  of  propofed  by  our  dramatic  poets  (or  by  poets  ur  ge- 
Poet2:  neral)  are,  to  pleafe,  to  indruft,  or  to  do  both.  When 
inftruftion  is  your  aim,  let  your  moral  fentenccs  be 
expreffed  with  brevity,  that  they  may  be  readily  un¬ 
der  flood,  and  long  remembered :  where  you  mean  to 
pleafe,  let  your  fiftions  be  conformable  to  truth  or 
probability.  The  elder  part  of  your  audience  (or 
readers)  have  no  relifh  for  poems  that  give  pleafure  only 
without  indruftion  ;  nor  the  younger  for  fiich  writings 
as  give  indruftion  without  pleafure.  tie  only  can  fe- 
cure  the  univerfal  fuffrage  in  his  favour,  who  blends 
the  ufeful  with  the  agreeable,  and  delights  at  the  fame 
time  that  he  indrufts  the  reader.  Such  are  the  works 
that  bring  money  to  the  bookfeller,  that  pafs  into  fo¬ 
reign  countries,  and  perpetuate  the  author’s  name 
.  rr  Ar  through  a  long  fuccefTion  of  ages+.” — Now,  what  is 
the  meaning  of  all  this  ?  What,  but  that  to  the  perfeftion 
— i47-  of  dramatic  poetry  (or,  if  you  pleafe,  of  poetry  in  ge¬ 
neral)  both  found  morals  and  beautiful  fidlion  are  re- 
quifite  ?  But  Horace  never  meant  to  fay,  that  inftruc- 
tion,  as  well  as  pleafure,  is  neceffary  to  give  to  any 
compofition  the  poetical  char  after  ;  or  he  would  not  in 
another  place  have  celebrated  with  fo  much  affeftion 
and  rapture  the  melting  drains  of  Sappho,  and  the 
playful  genius  of  Anacreon  t,— two  authors  tranfeen- 
UbTv  odctdently  fweet,  but  not  remarkably  inftruftive.  We  are 
fure,  that  pathos,  and  harmony,  and  elevated  language, 
iHor.Sat.  were,  in  Horace’s  opinion,  effential  to  poetry  §  ;  and 
lib.  i.  fat.  4.  of  thefe  decorations  nobody  will  affirm  that  inftruftion 
ver.  40.  is  the  end,  who  confiders  that  the  mod  indruaive  books 
in  the  world  are  written  in  plain  profe. 

In  fhort,  our  author  has  endeavoured  by  many  inge¬ 
nious  arguments  and  illudrations  to  eftablifh  it  as  a 
truth  in  criticifm,  that  the  end .  of  poetry  is  to  pleafe . 
Verfes,  if  pleafing,  may  be  poetical,  though  they  con¬ 
vey  little  or  no  indruaion  •,  but  verfes,  whole  foie  merit 
it  is  that  they  convey  indruaion,  are  not  poetical.  In¬ 
druaion,  however,  he  admits,  efpecially  in  poems  of 
length,  is  neceffary  to  their  perfeftion ,.  becaufe  they 
would  not  be  perfeftly  agreeable  without  it. 

Sect.  II.  Of  the  Standard  of  Poetical  Invention. 

Poetical  Homer’s  beautiful  defeription  of  the  heavens  and 
invention  earth,  as  they  appear  in  a  calm  evening  by  the  light  of 
to  be  regu-  tfie  m00n  and  dars,  concludes  with  this  circumdance, 
late*  ...  «  And  the  heart  of  the  ffiepherd  is  glad*.”  Madame 
*  Iliad,  val‘  Dacier,  from  the  tutn  die  gives  to  the  paffage  in  her 
5  verfion,  feems  to  think,  and  Pope,  in  order  perhaps  to 

make  out  his  couplet,  infmuates,  that  the  gladnels  of 
the  lliepherd  is  owing  to  his  fenfe  of  the  utility  of  thofe 
luminaries.  And  this  may  in  part  be  the  cafe  :  but 
this  is  not  in  Homer  ;  nor  is  it  a  neceffary  condderation. 
It  is  true,  that,  in  contemplating  the  material  univerfe, 
they  who  difeern  the  caufes  and  effefts  of  things  mud 
Beattie's  be  more  rapturoufly  entertained  than  thofe  who  perceive 
Efayf,  nothing  but  lhape  and  fize,  colour  and  motion.  Yet, 
Part  i.  the  mere  outlide  of  Nature’s  work,  there  is  a  fplendor 

rhap.  2.  and  a  magn;fiCence  to  which  even  untutored  minds  can¬ 
not  attend  without  great  delight. 

Not  that  all  peafants  or  all  philofophers  are  equally 
fufceptible  of  thefe  charming  impreffions.  It  is  drange 
to  obferve  the  calloufnefs  of  fome  men,  before  whom  all 
the  glories  of  heaven  and  earth  pars  in  daily  fucceffionj 
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without  touching  their  hearts,  elevating  their  fancy,  6r  ™-on 
leaving  any  durable  remembrance.  Even  of  thofe  who  ,  '  ^  1 1 

pretend  to  fenfibility,  how  many  are  there  to  whom  the 
ludre  of  the  riling  or  fetting  filn  ;  the  fparkling  concave 
of  the  midnight- Iky ;  the  mountam-foreft  toffing  and 
roaring  to  the  dorm,  or  warbling  with  all  the  melodies 
of  a  fummer-e veiling  *,  the  fweet  interchange  of  hill  and 
dale,  ffiade  and  funfhine,  grove,  lawn,  and  water,  which 
an  extenfive  landfcape  offers  to  the  view ;  the  feenery 
of  the  ocean,  fo  lovely,  fo  majedic,  and  fo  tremendous  } 
and  the  many  pleafmg  varieties  of  the  animal  and  vege¬ 
table  kingdoms,  could  never  afford  fo  much  real  fatisfac- 
tion,  as  the  deams  and  noife  of  a  ball-room,  the  infipid 
fiddling  and  fqueaking  of  an  opera,  or  the  vexations  and 
wranglings  of  a  card-table  ! 

But  fome  minds  there  are  of  a  different  make  ;  who, 
even  in  the  early  part  of  life,  receive  from  the  contem¬ 
plation  of  Nature  a  fpecies  of  delight  which  they  would 
hardly  exchange  for  any  other,  and  who,  as  avarice  and 
ambition  are  not  the  infirmities  of  that  period,  would, 
with  equal  fmcerity  and  rapture,  exclaim, 

I  care  not,  Fortune,  what  you  me  deny  ; 

You  cannot  rob  me  of  free  Nature’s  grace  ; 

You  cannot  fhut  the  windows  of  the  fky, 

Through  which  Aurora  diows  her  bright’ning  face  j 
You  cannot  bar  my  condant  feet  to  trace 
The  woods  and  lawns  by  living  dream  at  eve. 

Cafle  of  Indolence. 

Such  minds  have  always  in  them  the  feeds  of  true  tade, 
and  frequently  of  imitative  genius.  At  lead,  though 
their  enthufiadic  or  vifionary  turn  of  mind  (as  the  rnan 
of  the  world  would  call  it)  ffiould  not  always  incline 
them  to  praftife  poetry  or  painting,  we  need  not  fcruple 
to  affirm,  that  without  fome  portion  of  this  enthufialm 
no  perfon  ever  became  a  true  poet  or  painter.  For  lie 
who  would  imitate  the  works  of  nature,  mud.  firft.  ac¬ 
curately  obferve  them  *,  and  accurate  obfervation  is  to 
be  expefted  from  thofe  only  who  take  great  pleafure  in 

To  a  mind  thus  difpofed  no  part  of  creation  is  indif¬ 
ferent.  In  the  crowded  city  and  howling  wildernefs  ; 
in  the  cultivated  province  and  folitrtry  ifle  *,  in  the 
dowery  lawn  and  craggy  mountain  *,  in  the  murmur  of 
the  rivulet  and  in  the  uproar  of  the  ocean ;  in  the  ra¬ 
diance  of  fummer  and  gloom  of  winter  \  in  the  thunder 
of  heaven  and  in  the  whifper  of  the  breeze  ;  he  dill 
finds  fomething  to  rouze  or  to  foothe  his  imagination, 
to  draw  forth  his  affeaions,  or  to  employ  his  under- 
danding.  And  from  every  mental  energy  that  is  not 
attended  with  pain,  and  even  from  fome  of  thofe  that 
are,  as  moderate  terror  arid  pity,  a  found  mind  derives 
fatisfaftion  *,  exercife  being  equally  neceffary  to  the  body 
and  the  foul,  and  to  both  equally  productive  of  health 
and  pleafure. 

This  happy  fenfibility  to  the  beauties  of  nature  drnuld 
be  cheriffied  in  young  perfons.  It  engages  them  to 
contemplate  the  Creator  in  his  wonderful  works  ;  it  pu¬ 
rifies  and  harmonizes  the  foul,  and  prepares  it  for  moral 
and  intelle&ual  difeipline*-,  it  fupplies  an  endlefs  fource 
of  amufement  -,  it  contributes  even  to  bodily  health  ; 
and,  as  a  drift  analogy  fubfids  between  material  and  mo¬ 
ral  beauty,  it  leads  the  heart  by  an  eafy  tranfition  from 
the  one  to  the  other*,  and  thus  -  recommends  virtue  fbr 
its  tranfeendant  lovelircfs,  and  makes  vice  appear  the 
5  C  2  bbieft 
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of.  °kje&  of  contempt  and  abomination.  An  intimate  ac- 
i  nve^tIon-)  quaintance  with  the  befl  defcriptive  poets,  Spenfer,  Mil- 
ton,  and  Thomfon,  but  above  all  with  the  divine  Geor¬ 
gia,  joined  to  fome  pra£lice  in  the  art  of  drawing,  will 
promote  this  amiable  fenfibility  in  early  years  :  for  then 
the  face  of  nature  has  novelty  fuperadded  to  its  other 
charms,  the  paflions  are  not  pre-engaged,  the  heart 
is  free  from  care,  and  the  imagination  warm  and  ro- 
7  mantic. 

it  and  arc!  of  not  to  l°nger  on  thofe  ardent  emotions  that 

nature.  are  Pecu^ar  to  the  enthufiaftic  difciple  of  nature,  may  it 
not  be  affirmed  of  all  men,  without  exception,  or  at 
leaft  of  all  the  enlightened  part  of  mankind,  that  they 
are  gratified  by  the  contemplation  of  things  natural,  as 
op  poled  to  unnatural  ?  Monflrous  fights  pleafe  but  for 
a  moment,  if  they  pleafe  at  all  \  for  they  derive  their 
,  charm  from  the  beholder’s  amazement,  which  is  quickly 
Tour  'mSi-  over*  We  rea^  indeed  of  a  man  of  rank  in  Sicily  *, 
cily,  let.  24.  w^°  choofes  to  adorn  his  villa  with  pictures  and  Ratues 
of  moll  unnatural  deformity  :  but  it  is  a  Angular  in- 
Rance ;  and  one  would  not  be  much  more  iurprifed  to 
hear  of  a  perfon  living  without  food,  or  growing  fat  by 
the  ufe  of  poifon.  To  fay  of  any  thing,  that  it  is 
contrary  to  nature ,  denotes  cenfure  and  difguR  on  the 
part  of  the  fpcaker  \  as  the  epithet  natural  intimates  an 
agreeable  quality,  and  feems  for  the  moR  part  to  imply, 
that  a  thing  is  as  it  ought  to  be,  fnitable  to  our  own 
taRe,  and  congenial  with  our  own  conRitution.  Think 
with  wffiat  fentiments  we  fhould  perufe  a  poem,  in  which 
nature  was  totally  mifreprefented,  and  principles  of 
thought  and  of  operation  fuppofed  to  take  place,  re¬ 
pugnant  to  every  thing  we  had  feen  or  heard  of : — in 
which,  for  example,  avarice  and  coldnefs  were  aferibed 
to  youth,  and  prodigality  and  paffionate  attachment  to 
the  old  }  in  which  men  were  made  to  a6i  at  random, 
fomeiimes  according  to  character,  and  fometimes  con¬ 
trary  to  it ;  in  which  cruelty  and  envy  were  produ&ive 
of  love,  and  beneficence  and  kind  affeClion  of  hatred  : 
in  wffiich  beauty  wTas  invariably  the  objeCt  of  diflike,  and 
uglinefs  of  defire  j  in  which  fociety  was  rendered  happy 
by  atheifm  and  the  promifeuous  perpetration  of  crimes, 
and  jufiice  and  fortitude  were  held  in  univerfal  contempt. 
Or  think,  how  we  fhould  relifh  a  painting,  where  no 
regard  was  had  to  the  proportions,  colours,  or  any  of 
the  phyfical  laws,  of  Nature  where  the  ears  and  eyes 
of  animals  were  placed  in  their  fhonlders  ;  where  the 
fky  was  green  and  the  grafs  crimfon  j  where  trees  grew 
with  their  branches  in  the  earth  and  their  roots  in  the 
air  }  where  men  were  feen  fighting  after  their  heads  were 
cut  off,  fhips  failing  on  the  land,  lions  entangled  in  cob¬ 
webs,  fheep  preying  on  dead  carcafes,  fiffies  fporting  in 
the  woods,  and  elephants  walking  on  the  fea.  Could 
fuch  figures  and  combinations  give  pleafure,  or  merit  the 
appellation  of  fublime  or  beautiful  ?  Should  we  hefitate 
to  pronounce  their  author  mad  ?  And  are  the  abfurdities 
of  madmen  proper  fubjeCls  either  of  amufement  or  of  imi¬ 
tation  to  reafonable  beings  ? 

Let  it  be  remarked,  too,  that  though  we  diftinguiffi 
our  internal  powers  by  different  names,  becaufe  other- 
wife  we  could  not  fpeak  of  them  fo  as  to  be  underfiood, 
they  are  all  but  fo  many  energies  of  the  fame  individual 
mind  j  and  therefore  it  is  not  to  be  fuppofed,  that  what 
contradi&s  any  one  leading  faculty  fhould  yield  perma¬ 
nent  delight  to  the  refi.  That  cannot  be  agreeable  to 
jeafon,  which  confcience  difapproves ;  nor  can  that  gra- 
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tify  imagination,  which  is  repugnant  to  reafon. - Be-  Of 

fides,  belief  and  acquiefcence  of  mind  are  pleafant,  as  Invention, 
difirufi  and  difbelief  are  painful  :  and  therefore,  that  '~”V— ' 
only  can  give  folid  and  general  fatisfaCtion,  which  has 
fomething  of  plaufibility  in  it  \  fomething  which  we. 
conceive  it  pofiible  for  a  rational  being  to  believe.  But 
no  rational  being  can  acquiefce  in  what  is  obvioufly  con¬ 
trary  to  nature,  or  implies  palpable  abfurdity. 

Poetry,  therefore,  and  indeed  every  art  whofc  end  is 
to  pleafe,  muR  be  natural  \  and  if  fo,  muR  exhibit  real 
matter  of  faCl,  or  fomething  like  it  \  that  is,  in  other 
words,  muR  be  either  according  to  truth  or  according 
to  veriiimili tude. 

And  though  every  part  of  the  material  univerfe 
abounds  in  objeCis  of  pleafurable  contemplation,  yet  no¬ 
thing  in  nature  fo  powerfully  touches  our  hearts,  or  gives 
fo  great  variety  of  exercife  to  our  moral  and  intellectual 
faculties,  as  man.  Human  affairs  and  human  feelings  are~ 
univerfally  intereRing.  There  are  many  who  have  no- 
great  relifh  for  the  poetry  that  delineates  only  irrational 
or  inanimate  beings  ;  but  to  that  which  exhibits  the 
fortunes,  the  characters,  and  the  conduCt  of  men,  there 
is  hardly  any  perfon  who  does  not  liRen  with  fympathy 
and  delight.  And  hence  to  imitate  human  aCtion,  is 
confidered  by  AriRotle  as  effential  to  this  art ;  and  muR 
be  allowed  to  be  effential  to  the  moR  pleafing  and  moR 
inRruCtive  part  of  it,  Epic  and  Dramatic  compofition. 

Mere  deferiptions,  however  beautiful,  and  moral  reflec¬ 
tions,  however  juff,  become  tirefome,  where  our  paflions 
are  not  occafionally  awakened  by  fome  event  that  con¬ 
cerns  our  fellow-men.  Do  not  all  readers  of  taRe  re¬ 
ceive  peculiar  pleafure  from  thofe  little  tales  or  epifodes'- 
with  which  Thomfon’s  defcriptive  poem  on  the  Seafons 
is  here  and  there  enlivened?  and  are  they  not  fenfible,. 
that  the  thunder-Rorm  would  not  have  been  half  fo  in¬ 
tereRing  without  the  tale  of  the  two  lovers  {Su?nm.  v. 

1171)  $  nor  the  havveR-fcene,  without  that  of  Palemon 
and  Lavinia  ( Aut .  v.  177.)  \  nor  the  driving  (nows, 
without  that  exquifite  piClure  of  a  man  perifhing  among 
them  ( Winter ,  v.  276.)  ?  It  is  much  to  be  regretted, 
that  Young  did  not  employ  the  fame  artifice  to  animate 
his  Night-Thoughts.  Sentiments  and  deferiptions  may 
be  regarded  as  the  pilaRers,  carvings,  gildings,  and 
other  decorations  of  the  poetical  fabric  :  but  human  ac¬ 
tions  are  the  columns  and  the  rafters  that  give  it  Ra- 
bility  and  elevation.  Or,  changing  the  metaphor,  we 
may  confider  thefe  as  the  foul  which  informs  the  lovely 
frame  \  while  thofe  are  little  more  than  the  ornaments 
of  the  body. 

Whether  the  pleafure  we  take  in  things  natural,  and 
our  diflike  to  what  is  the  reverfe,  be  the  effeCt  of  habit 
or  of  conRitution,  is  not  a  material  inquiry.  There  is 
nothing  abfurd  in  fuppofing,  that  between  the  foul,  in 
its  firR  formation,  and  the  reR  of  nature,  a  mutual  har¬ 
mony  and  fympathy  may  have  been  eRabliflied,  which 
experience  may  indeed  confirm,  but  no  perverfe  habits  g 
could  entirely  fubdue.  As  no  fort  of  education  could Habit  has 
make  man  believe  the  contrary  of  a  felf-evident  axiom,  great  in- 
or  reconcile  him  to  a  life  of  perfeft  folitude  ,  fo  wefluence 
fhould  imagine,  that  our  love  of  nature  and  regularity 
might  Rill  remain  with  us  in  fome  degree,  though  we  had  feeiing^nd 
been  born  and  bred  in  the  Sicilian  villa  above-mentioned,  of  courfe 
and  never  heard  any  thing  applauded  but  what  deferved  upon 
cenfure,  nor  cenfured  but  what  merited  applaufe.  YetP06^ 
habit  muR  be  allowed  to  have  a  powerful  influence  over 
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Of  the  fentiments  and  feelings  of  mankind  ;  for  objefts  to 
Ihventior.  which  -we  have  been  long  accuftomed,  we  are  apt  to  con- 
traft  a  fondnefs  :  we  conceive  them  readily,  and  contem¬ 
plate  them  with  pleafure  }  nor  do  we  quit  our  old  tracts 
of  {peculation  or  practice  without  reluctance  and  pain. 
Hence  in  part  arifes  our  attachment  to  our  own  piofef- 
fions,  our  old  acquaintance,  our  native  foil,  our  homes, 
av.d  to  the  very  hills,  dreams,  and  rocks  in  our  neigh¬ 
bourhood.  It  would  therefore  be  ft  range,  if  man,  accu- 
ffomed  as  he  is  from  his  earlieft  days  to  the  regularity  of 
nature,  did  not  contract  a  liking  to  her  produ&ions  and 
principles  of  operation. 

Yet  we  neither  expert  nor  defire,  that  every  human 
invention,  where  the  end  js  only  to  pleafe,  fhould  be  an 
exaCt  tranfcript  of  real  exiftence.  It  is  enough,  that  the 
mind  acquiefce  in  it  as  probable  or  plaufible,  or  fuch  as 
we  think  might  happen  without  any  dir e&  oppofition  to 
the  laws  of  nature  : — Or,  to  fpeak  more  accurately,  it  is 
enough  that  it  be  confident,  either,  firft,  with  general 
experience  }  or,  fecondly,  with  popular  opinion  *,  or, 
thirdly,  that  it  be  confident  with  itfelf,  and  connefled 
with  probable  circumftances. 

•  Firft  :  If  a  human  invention  be  confident  with  general 
experience,  we  acquiefce  in  it  as  diffidently  probable. 
Particular  experiences,  however,  there  may  be,  fo  un¬ 
common,  and  fo  little  expected,  that  we  fhould  not  ad¬ 
mit  their  probability,  if  wTe  did  not  know  them  to  be 
true.  No  man  of  fenfe  believes,  that  he  has  any  likeli¬ 
hood  of  being  enriched  by  the  difcovery  of  hidden  trea- 
fure  ;  or  thinks  it  probable,  on  purchafing  a  lottery- 
ticket,  that  he  (hall  gain  the  firft  prize ;  and  yet  great 
wealth  has  aCtually  been  acquired  by  fuch  good  fortune. 
But  we  diould  look  upon  tbefe  as  poor  expedients  in  a 
play  or  romance  for  bringing  about  a  happy  catadiophe. 
We  expeCt  that  fiftion  diould  be  more  confonant  to  the 
general  tenor  of  human  affairs  ;  in  a  word,  that  not  pof- 
fibility,  but  probability,  diould  be  the  ftandard  of  poeti¬ 
cal  invention. 

Fiaicn  fu£-  Secondly  :  Fiftion  Is  admitted  as  conformable  to  this 
ficiently  ftandard,  when  it  accords  with  received  opinions.  Thele 
canform-  may  be  erroneous,  but  are  not  often  apparently  repug- 
nant  to  natnre.  On  this  account,  and  becaufe  they  are 
when^t  ac-  familiar  to  us  from  our  infancy,  the  mind  readily  ac¬ 
cords  with  quiefces  in  them,  or  at  leaft  yields  them  that  degree  ot 
'  ’  credit  which  is  neceffary  to  render  them  pleafing  :  hence 

the  fairies,  ghofts,  and  witches  of  Shakefpeare,  are  ad¬ 
mitted  as  probable  beings  ;  and  angels  obtain  a  place  in 
religious  pictures  though  we  know  that  they  do  not  now 
appear  in  the  fcenery  of  real  life.  A  poet  who  diould  at 
this  day  make  the  whole  action  of  his  tragedy  depend 
upon  enchantment,  and  produce  the  chief  events  by  the 
afliftance  of  fupematural  agents,  would  indeed  be  cenfur- 
ed  as  tranfgrefling  the  bounds  of  probability,  be  bamfhed 
from  the  theatre  to  the  liurfery,  and  condemned  to  write 
fairy  tales  inftead  of  tragedies.  But  Shakefpeare  was  in 
no  danger  of  fuch  cenfures :  In  his  days  the  doctrine  of 
witchcraft  was  eftabliihed  both  by  law  and  by  the  fa* 
fliion  ;  and  it  was  not  only-  unpolite,  but  criminal,  to 


able  to 
nature 
when  i 
cords  \ 
received 
opinions 


POETRY. 

doubt  it.  Now  indeed  it  is  admitted  only  by  the  vul¬ 
gar  j  but  it  does  not  therefore  follow  that  an  old  poem 
built  upon  it  diould  not  be  acceptable  to  the  learned 
themfelves.  When  a  popular  opinion  has  long  been  ex¬ 
ploded,  and  has  become  repugnant  to  philofophical  be¬ 
lief,  the  fictions  built  upon  it  are  dill  admitted  as  natu¬ 
ral  both  becaufe  we  all  remember  to  have  liftened  to 
them  in  childhood  with  fome  degree  of  credit,  and  be¬ 
caufe  we  know  that  they  were  accounted  natural  by  the 
people  to  whom  they  were  firft  addreffed  *,  whofe  fenti- 
ments  and  views  of  things  we  are  willing  to  adopt,  when, 
by  the  power  of  pleafing  defeription,  we  are  intioduced 
into  their  feenes,  and  made  acquainted  with  their  man¬ 
ners.  Hence  we  admit  the  theology  of  the  ancient  poets, 
their  Elviiitm  and  Tartarus,  Scylla  and  Charybcis,  Cy¬ 
clops  and  Circe,  and  the  red  of  thofe  “  beautiful  won¬ 
ders”  (as  Horace  calls  them)  which  were  believed  in  » 
the  heroic  ages  *,  as  well  as  the  demons  and  enchantments 
of  Taffo,  which  may  be  fuppofed  to  have  obtained  no 
fmall  degree  of  credit  among  the  Italians  of  the  16th 
century,  and  are  fuitable  enough  to  the  notions  that  pre¬ 
vailed  univerially  in  Europe  not  long  before  (a).  .  In 
fa&,  when  poetry  is  in  other  refpe&s  true,  when  it  gives 
an  accurate  difplay  of  thofe  parts- of  nature  about  which 
we  know  that  men  in  all  ages  mud  have  entertained  the 
fame  opinion,  namely,  thofe  appearances  in  the  vifible 
creation,  and  thofe  feelings  and  working  of  the  human 
mind,  which  are  obvious  to  all  mankind ; — when  poetry 
is  thus  far  according  to  nature,  we  are  very  willing  to 
be  indulgent  to  what  is  fi&itious  in  it,  and  to  grant  a 
temporary  allowance  to  any  fyftem  of  fable  uhich  the 
author  pleafes  to  adopt  \  provided  that  lie  lay  the  feene 
in  a  diftant  country,  or  fix  the  date  to  a  remote  period. 
This  is  no  unreafonable  piece  of  complaifance  \  we  owe 
it  both  to  the  poet  and  to  ourfelves  }  for  without  it  we 
diould  neither  form  a  right  eftimate  of  his  genius,  nor  re¬ 
ceive  from  his- works  that  pleafure  which  they  were  in¬ 
tended  to  impart.  Let  him,  however,  take  care,  that 
his  fyftem  of  fable  be  fuch  as  his  countrymen  andcotem- 
poraries  (to  whom  his  work  is  immediately  addreffed) 
might  be  fuppofed  capable  of  yielding  their  affent  to  *, 
for  otherwife  we  diould  not  believe  him  to  be  in  earned  : 
and  let  him  connect  it  as  much  as  he  can  with  probable 
circumftances*,  and  make  it  appear  in  a  feries  of  events 
Confident  with  itfelf. 

For  (thirdly)  if  this  be  the  cafe,  we  fhall  admit  his 
dory  as  probable,  or  at  leaft  as  natural,  and  confequently 
be  interefted  in  it,  even  though  it  be  not  warranted  by 
general  experience,  and  derive  but  ftender  authority  from 
popular  opinion.  Calyban,  in  the  Temped,  would  have 
diocked  the  mind  as  an  improbability,  if  we  had  not  been 
made  acquainted  with  his  origin,  and  feen  his  charaCtei 
difplayed  in  a  feries  of  confident  behaviour.  But  when 
we  are  told  that  he  fprung  from  a  witch  and  a  demon,  a 
connexion  not  contrary  to  the  laws  of  nature,  as  they 
were  underftood  in  Shakefpeare’s  time,  and  find  his 
manners  conformable  to  his  defeent,  we  are  eafily  recon¬ 
ciled  to  the  fiftion.  In  the  fame  fenfe,  the  Lilliputians 


,0  Inthe  1 4th  century,  the  common  people  of  Italy  believed  that  the  poet  Dante  went  down  to  1«11 5  that 
his  time  in  that  hot  and  fmoky  region.  See  Vwcnde  della  Lneratura  dn  S>£-  C.  L\  nma,  cap.  4. 
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of  Swift  may  pafs  for  probable  beings  ^  not  fo  much  be¬ 
cause  we  know  that  a  belief  in  pigmies  was  once  current 
in  the  world  (for  the  true  ancient  pigmy  was  at  lead: 
thrice  as  tall  as  thole  whom  Gulliver  vifited),  but  te- 
caufe  we  find  that  every  circumdance  relating  to  them 
accords  with  itfelf,  and  with  their  fuppofed  charafter. 
It  is  not  the  dze  of  the  people  only  that  is  diminutive ; 
.their  country,  feas,  (hips,  and  towns,  are  all  in  exaft 
proportion  ;  their  theological  and  political  principles, 
-their  padions,  manners,  cuftoms,  and  all  the  parts  of 
their  conduft,  betray  a  levity  and  littlenefs  perfeftly 
fuitable  }  and  fo  fimple  is  the  whole  narration,  and  ap¬ 
parently  fo  artlefs  and  fincere,  that  we  (hould  not  much 
wonder  if  it  had  impofed  (as  we  have  been  told  it  has) 
upon  fome  perfons  of  no  contemptible  underdanding. 
The  fame  degree  of  credit  may  perhaps  for  the  fame  rea- 
fons  be  due  to  his  giants.  But  when  he  grounds  his 
narrative  upon  a  contradiftion  to  nature  }  when  he  pre- 
Jen  ts  us  with  rational  brutes,  and  irrational  men  ;  when 
he  tells  us  of  horfes  bhilding  houfes  for  habitation,  milk¬ 
ing  cows  for  iood,  riding  in  carriages,  and  holding  con¬ 
ventions  on  the  laws  and  polities  of  Europe  5  not  all 
his  genius  (and  he  there  exerts  it  to  the  utmod)  is  able 
to  reconcile  us  to  fo  mondrous  a  fiftion  :  we  may  fmile 
at  fome  of  his  abfurd  exaggerations  ;  we  may  be  pleafed 
with  the  energy  of  dyle,  and  accuracy  of  defeription, 
in  particular  places }  and  a  malevolent  heart  may  triumph 
in  the  fatire  ;  but  we  can  never  relidi  it  as  a  fable,  be- 
caufe  it  is  at  once  unnatural  and  felf-contradiftory. 
.Swift’s  judgement  feems  to  have  forfaken  him  011  this  oc- 
cafion  :  he  wallows  in  nadinefs  and  brutality  :  and  the 
general  run  o(  his  fatire  is  downright  defamation.  Lu¬ 
cian’s  True  Hiftory ,  is  a  heap  of  extravagancies  put  to¬ 
gether  without  order  or  unity,  or  any  other  apparent 
defign  than  to  ridicule  the  language  and  manner  of  grave 
authors.  His  ravings,  which  have  no  better  right  to 
the  name  of  fabley  than  a  hill  of  rubbidi  has  to  that  of 
palace,  are  deditute  of  every  colour  of  plaufibility.  Ani¬ 
mal  trees,  (hips  failing  in  the  Iky,  armies  of  mondrous 
things  travelling  between  the  fun  and  moon  on  a  pave¬ 
ment  of  cobwebs,  rival  nations  of  men  inhabiting  woods 
and  mountains  in  a  whale’s  belly, — are  liker  the  dreams 
of  a  bedlamite  than  the  inventions  of  a  rational  being. 

If  we  were  to  profecute  this  fubjeft  any  farther,  it 
would  be  proper  to  remark,  that  in  fome  kinds  of  poe¬ 
tical  invention  a  drifter  probability  is  required  than  in 
others  : — that,  for  indance,  Comedy,  whether  dramatic 
or  narrative  (b),  mud  feldom  deviate  from  the  ordinary 
courfe  of  human  affairs,  becaufe  it  exhibits  the  manners 
of  real  and  even  of  familiar  life  : — that  the  tragic  poet, 
becaufe  he  imitates  characters  more  exalted,  and  gene¬ 
rally  refers  to  events  little  known,  or  long  fince  pad, 
may  be  allowed  a  wider  range  ;  but  mud  never  attempt 
the  marvellous  fiftions  of  the  epic  mufe,  becaufe  he  ad- 
dreffes  his  work,  not  only  to  the  paflions  and  imagina¬ 
tion  of  mankind,  but  alfo  to  their  eyes  and  ears,  which 
are  not  eafily  impofed  on,  and  refufe  to  be  gratified  with 
any  representation  that  does  not  come  very  near  the 
truth  : — that  the  epic  poem  may  claim  dill  ampler  pri¬ 
vileges,  becaufe  its  fiftions  are  not  fubjeft  to  the  feru- 
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tiny  of  any  outward  fenfe,  and  becaufe  it  conveys  in¬ 
formation  in  regard  both  to  the  highed  human  charac¬ 
ters,  and  the  mod  important  and  wpnderful  events,  and 
alfo  to  the  affairs  of  unfeen  worlds  and  fuperior  hemp's. 
Nor  would  it  be  improper  to  obferve,  that  the  feveral 
fpecies  of  comic,  of  tragic,  of  epic  compofition,  are  not 
confined  to  the  fame  degree  of  probability  ;  for  that 
farce  may  be  allowed  to  be  lefs  probable  than  the  regu¬ 
lar  comedy ;  the  mafque  than  the  regular  tragedy  ;  and 
the  mixed  epic,  fuch  as  the  Fairy  Queen,  and  Orlando 
Furiofo,  than  the  pure  epopee  of  Hcmer,  Virgil?  and 
Milton.  But  this  part  of  the  fubjeft  feems  not  to  re¬ 
quire  further  illuft  ration.  Enough  has  been  faid  to 
(how,  that  nothing  unnatural  can  pleafe;  and  that  there¬ 
fore  poetry,  whofe  end  is  to  pleafe,  mud  be  according  to 
nature . 
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And  if  fo,  it  mud  be  either  according  to  real  na¬ 
ture,  or  according  to  nature  fomewhat  different  from  the 
reality. 


Sect.  III.  Of  the  System  cf  Nature  exhibited  by  Poetryf 

To  exhibit  real  nature  is  the  bufinefs  cf  the  hidorian  j 
who,  if  he  were  ftriftly  to  confine  himfelf  to  his  own 
Sphere,  would  never  record  even  the  minuted  circum- 
itance  of  any  fpeech,  event,  or  defeription,  which  was 
not  warranted  by  fufficient  authority.  It  has  been  the  ,r 
language  of  critics  in  every  age,  that  the  hidorian  ought  embelfiflT 
to  relate  nothing  as  true  which  is  falfe  or  dubious,  and  their  works 
to  conceal  nothing  material  which  he  knows  to  be  true,  by  fiftion. 
Blit  it  is  to  be  doubted  whether  any  writer  of  profane  and  make 
hiftory  has  ever  been  fo  fcrupulous.  Thucydides  him-them 
felf,  who  began  his  hiftory  when  that  war  began  which 
he  records,  and  who  fet  down  every  event  foon  after  it 
happened,  according  to  the  mod  authentic  information, 
feems,  however,  to  have  indulged  his  fancy  not  a  little 
in  his  harangues  and  deferiptions,  particularly  that  of 
the  plague  of  Athens :  and  the  fame  thing  has  been 
praftifed,  with  greater  latitude,  by  Livy  and  Tacitus, 
and  more  or  lefs  by  all  the  bed  hidorians  both  ancient 
.and  modern.  Nor  are  they  to  be  blamed  for  it.  By 
thefe  improved  or  invented  fpeeches,  and  by  the  height- 
finings  thus  given  to  their  deferiptions,  their  work  be¬ 
comes  more  intereding,  and  more  ufeful ;  nobody  is  de¬ 
ceived,  and  hiftorical  truth  is  not  materially  affefted.  A 
medium  is,  however,  to  be  obferved  in  this,  as  in  other 
things.  When  the  hidorian  lengthens  a  defeription  in¬ 
to  a  delail  of  fiftitious  events,  as  Voltaire  has  done  in 
his  account  of  the  battle  of  Fontenoy,  he  lofes  his  cre¬ 
dit  with  us,  by  railing  a  fufpicion  that  he  is  more  in¬ 
tent  upon  a  pretty  ftory  than  upon  the  truth.  And 
we  are  dlfguded  with  his  infmeerity,  when,  in  defiance 
even  of  verifimilitude,  he  puts  long  elaborate  orations  in 
the  mouth  of  thofe,  of  whom  we  know,  either  from  the 
circumftances  that  they  could  not,  or  from  more  authen¬ 
tic  records  that  they  did  not,  make  any  fuch  orations  5 
as  Dtonyfius  of  Halicarnaffus  has  done  in  the  cafe  of  Vo- 
liunnia  haranguing  her  fon  Coriolanus,  and  Flavius  Jofe- 
phus  in  that  of  Judah  addrefting  his  brother  as  viceroy 
of  Egypt.  From  what  thefe  hidorians  relate,  one  would 

conjefture 


(b)  Fielding’s  Tom  Jones ,  Amelia ,  and  Jofeph  Andrews ,  are  examples  of  what  may  be  called  the  Epic  or  Nar¬ 
rative  Comedy ,  or  more  properly  perhaps  the  Comic  Epopee. 
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Of  Nature  conjedure  that  the  Roman  matron  had  ftudied  at  Athens 
inPoetry*  under  fome  long-winded  rhetorician,  and  that  thejewilh 
*  patriarch  mull  have  been  one  of  the  mod  flowery  orators 
of  antiquity.  But  the  fiditio&s  part  of  hiftory,  or  of 
ftory-telling,  ought  never  to  take  up  much  room  ;  and 
mult  be  highly  blameable  when  it  leads  into  any  mi- 
14  flake  either  of  fads  or  of  characters. 

In  fome  de-  Now,  why  do  hiftorians  take  the  liberty  to  embellifh 
ticAP°e*  tlieLr  works  in  this  manner  ?  One  reafon,  no  doubt,  is, 
that  they  may  difplay  their  talents  in  oratory  and  na- 
ration  :  but  the  chief  reafon,  as  hinted  already,  is,  to 
render  their  compofition  more  agreeable.  It  would  feem, 
then,  that  fomething  more  pleafing  than  real  nature, 
or  fomething  which  lhall  add  to  the  pleafing  qualities 
of  real  nature,  may  be  devifed  by  human  fancy.  And 
this  may  certainly  be  done.  And  this  it  is  the  poet’s 
bufinefs  to  do.  And  when  this  is  in  any  degree  done 
by  the  hiftorian,  his  narrative  becomes  in  that  degree 
poetical. 

The  poflibility  of  thus  improving  upon  nature  muft 
be  obvious  to  every  one.  When  we  look  at  a  land- 
fcape,  we  can  fancy  a  thoufand  additional  embellifti- 
ments.  Mountains  loftier  and  more  pidurefque  ;  rivers 
more  copious,  more  limpid,  and  more  beautifully  wind¬ 
ing  ;  fmoother  and  wider  lawns  ;  valleys  more  richly 
diverfified  •,  caverns  and  rocks  more  gloomy  and  more 
ftupendous ;  ruins  more  majeftic  ;  buildings  more  mag¬ 
nificent;  oceans  more  varied  with  iflands,  more  fplendid 
with  ;hipping,  or  more  agitated  by  ftorm,  than  any  we 
have  ever  feen — it  is  eafy  for  human  imagination  to  con¬ 
ceive.  Many  things  in  art  and  nature  exceed  expeda- 
tion  ;  but  nothing  fenfible  tranfcends  or  equals  the  ca¬ 
pacity  of  thought : —  a  ftriking  evidence  of  the  dignity 
of  the  human  foul !  The  fineil  woman  in  the  world  ap¬ 
pears  to  every  eye  fufceptible  of  improvement,  except 
perhaps  to  that  of  her  lover.  No  wonder,  then,  if  in 
poetry  events  can  be  exhibited  more  compact,  and  of 
more  pleafing  variety,  than  thofe  delineated  by  the  hi- 
oei  nii  na  ^oria'1)  and  fcenes  of  inanimate  nature  more  dreadful  or 
ture  itCaf  more  lovely,  and  human  characters  more  fublime  and 
more  exquifite,  both  in  good  and  evil.  Yet  ftill  let 
nature  fupply  the  gvound;  work  and  materials,  as  well  as 
the  ftandard,  of  poetical  fidion.  The  moft  expert 
painters  ufe  a  layman,  or  other  vifible  figure,  to  direCt 
their  hand  and  regulate  their  fancy.  Homer  himfelf 
founds  his  two  poems  on  authentic  tradition  ;  and  tragic 
as  well  epic  poets  have  followed  the  example.  The 
writers  of  romance,  too,  are  ambitious  to  interweave  true 
adventures  with  their  fables  ;  and  when  it  can  be  conve¬ 
niently  done,  to  take  the  outlines  of  their  plan  from 
real  life.  Thus  the  tale  of  Robinfon  Crufoe  is  founded; 
on  an  incident  that  adually  befel  one  Alexander  Sel¬ 
kirk,  a  fe  a  fa  ring  man,  who  lived  feveral  years-  alone  in 
the  ifland  of  Juan  Fernandes:  Smollet  is  thought  to 
have  given  us  feveral  of  his  own  adventures  in  the  hi¬ 
ftory  of  Roderic  Random ;  and  the  chief  characters  in 
Tom  Jones,  Jofeph  Andrews,  and  Pamela,  are  faid  to 
have  been  copied  from  real  originals.  Dramatic  co¬ 
medy,  indeed,  is  for  the  moft  part  purely  fictitious  :  for 
if  it  were  to  exhibit  real  events  as  well  as  prefent  man- 
*  Compare  ners,  it  would  become  too  perfonal  to  be  endured  by  a 
Hor.  lib.  i.  well-bred  audience,  and  degenerate  into  downright 
fat.  4.  verf.  abufe ;  which  anpears  to  have  been  the  cafe  with  the 
i-5J,th°U  comedy  of  the  Greeks  *.  But  in  general,  hints  ta- 
verf.  jgj _ ken  from  real  exiftence  will  be  found  to  give  no  little 
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grace  and  liability  to  fiction,  even  in  the  moft  fanciful  Of  Nature 
poems.  Thele  hints,  however,  may  be  improved  by  the  ln  Poetty-| 
poet’s  imagination,  and  fet  off  with  every  probable  orna-  y  ~ 
ment  that  can  be  devifed,  confidently  -with  the  defign 
and  genius  of  the  work ;  or  in  other  words,  with  the 
fympathies  that  the  poet  means  to  awaken  in  the  mind 
of  his  reader.  For  mere  poetical  ornament,  when  it 
Fails  to  intereft  the  afiedions,  is  not  only  ufelefs,  but  im¬ 
proper  ;  all  true  poetry  being  addreffed  to  the  heart,  and 
intended  to  give  pleafure  by  railing  or  footbing  the  paf- 
lions  ; — the  only  effectual  way  of  pleafing  a  rational  and 
moral  creature.  And  therefore  we  would  take  Ho¬ 
race’s  maxim  to  be  univerfal  in  poetry  “  Non  fatis  eft, 
pulchra  ejfe  poemata  ;  dulcia  Junto “  It  is  not  enough 
that  poems  be  beautiful ;  let  them  alfo  be1  affeBing — 

For  that  this  is  the  meaning  of  the  word  dulcia  in  this  t  Hor-  Ar; 
place,  is  admitted  by  the  belt  interpreters,  and  is  indeed  * 

evident  from  the  context  f.  16 

That  the  fentiments  and  feelings  of  percipient  being's rar.d  de- 
when  expreffed  in  poetry,  Ihould  call  forth  our  affec-fcnbe 
tions,  is  natural  enough  ;  but  can  deferiptions  of  inani-  ^^irnate’5 
mate  things  alfo  be  made  affeCling  ?  certainly  they  can  :  as’t0 
and  the  more  they  affeft,  the  more  they  pleafe  us,  and  make  them 
the  more  poetical  we  allow  them  to  be.  Virgil’s  Geor-  aiTe&ing. 
gic  is  a  noble  fpecimen  (and  indeed  the  noblelt  in  the 
world)  of  this  fort  of  poetry.  His  admiration  of  exter¬ 
nal  nature  gains  upon  a  reader  of  tafte,  till  it  rife  to  per- 
feCl  enthufiafm.  The  following  obfevvations  will  per¬ 
haps  explain  this  matter. 

Every  thing  in  nature  is  complex  in  itfelf,  and  bears 
innumerable  relations  to  other  things  ;  and  may  there¬ 
fore  be  viewed  in  an  endlefs  variety  of  lights,  and  con- 
fequently  deferibed  irt  an  endlefs  variety  oi  ways.  Some/ 
deferiptions  are  good,  and  others  bad*  An  hiflorica! 
defeription,  that  enumerates  all  the  qualities  of  any  ob- 
jed,  is  certainly  good,  hecaufe  it  is  true  ;  but  may  be 
as  unaffeding  as  a  logical  definition.  In  poetry,  no  un- 
affeCling  defeription  is  good-  however  conformable  to 
truth  :  for  here  we  exped  not  a  complete  enumerationf 
of  qualities  (the  chief  end- of  the  art  being  to  pleafe). 
but  only  fuch  an  enumeration  as  may  give  a  lively  and 
interefting  idea.  It  is  not  memory,  or  the  knowledge' 
of  rules,  that  can  qualify  a  poet  for  this  fort  of  deferip¬ 
tion  ;  but  a  peculiar  livelmefs  of  fancy  and  fenfibility 
of  heart,  the  nature  whereof  we  may  explain  by  its- 
effeds,  but  we  cannot  lay  down  rules  for  the  attain¬ 
ment  of  it. 

When  our  mind  is  occupied  by  any  emotion,,  we  na¬ 
turally  ufe  words  and  meditate  on  things  that  are  fuit- 
able  to  it  and  tend  to  encourage  it.  If  a  man  were  to 
write  a  letter  when  he  is  very  angry,  there  would  pro¬ 
bably  be  fomething  of  vehemence  or  bitternefs  in  the; 
ftyle,  even  though  the  perfon  to  whom  be  wrote  were 
not  the  objed  of  his  anger.  The  fame  thing  holds  true 
of  every  other  ftrong  paffton  or  emotion  — while  it  pre¬ 
dominates  in  the  mind,,  it  gives  a  peculiarity  to  our 
thoughts,  as  well  as  to  our  voice,. geftOre,  and  counte- 
nance :  And  hence  we  exped,  that  every  per  for.  age1  in-Every  per-- 
troduced  in  poetry  fliould  fee  things  through  the 
diumofhis  ruling  paffion,  and  that  Iris  thoughts  and  p^fry 
language  fliould  be  tindured  accordingly.  A  melan-  ihould  fee 
choly  man  Walking  in  a  grove',  attends'  to  thofe  thirtgSThings 
that  fuit  and  encourage  his  melancholy  ;  the  fighing  of  the' 

the  wind  in  the  trees,  the  murmuring  of  waters,  the^,^™® 
darknefs  and  folitude-of  the  (hades :  A  cheerful  man  in  ** 

the- 
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Of  Nature  the  fame  place,  finds  many  fubjefls  of  cheerful  medita- 
,  in  Poetty  tions,  in  the  finging  of  birds,  the  brilk  motions  of  the 
v_  "  babbling  ftream,  and  the  liveb'nefs  and  variety  of  the  ver¬ 
dure.  Perfons  of  different  characters,  contemplating 
the  fame  thing,  a  Roman  triumph,  for  inftance,  feel  dif¬ 
ferent  emotions,  and  turn  their  view  to  different  objects. 
One  is  filled  with  wonder  at  fuch  a  difplay  of  wealth  and 
power  *,  another  exults  in  the  idea  of  conqueft,  and  pants 
for  military  renown  ;  a  third,  ftunned  with  clamour,  and 
haraffed  with  confufion,  wilhes  for  filence,  fecurity,  and 
Beattie's  folitude  $  one  melts  with  pity  to  the  vanquifhed,  and 
EJays ,  makes  many  a  fad  reflection  upon  .the  infignificance  of 
ut  fupra.  worldly  grandeur,  and  the  uncertainty  of  human  things ; 

while  the  buffoon,  and  perhaps  the  philofopher,  con- 
fiders  the  whole  as  a  vain  piece  of  pageantry,  which,  by 
its  folemn  procedure,  and  by  the  admiration  of  fo  many 
people,  is  only  rendered  the  more  ridiculous : — and  each 
of  thefe  perfons  would  defcribe  it  in  a  way  fuitable  to 
his  own  feelings,  and  tending  to  raife  the  fame  in  others. 
We  fee  in  Milton’s  Allegro  and  Penforofo,  how  a  dif¬ 
ferent  call  of  mind  produces  a  variety  in  the  manner  of 
conceiving  and  contemplating  the  fame  rural  fcenery. 
In  the  former  of  thefe  excellent  poems,  the  author  per- 
fonates  a  cheerful  man,  and  takes  notice  of  thofe  things 
in  external  nature  that  are  fuitable  to  cheerful  thoughts, 
and  tend  to  encourage  them  :  in  the  latter,  every  objeCt 
defcribed  is  ferious  and  folemn,  and  productive  of  calm 
reflection  and  tender  melancholy,  and  we  Ihould  not 
be  eafily  perfuaded,  that  Milton  wrote  the  firft  under 
the  influence  of  forrow,  or  the  fecond  under  that  of 
gladnefs.  We  often  fee  an  author’s  character  in  his 
works  •,  and  if  every  author  were  in  earned  when  he 
writes,  we  Ihould  oftener  fee  it.  Thomfon  was  a  man 
of  piety  and  benevolence,  and  a  warm  admirer  of  the 
beauties  of  nature  $  and  every  defcription  in  his  delight¬ 
ful  poem  on  the  Seafons  tends  to  raife  the  fame  laudable 
affeCtions  in  his  reader.  The  parts  of  nature  that  at¬ 
tract  his  notice  are  thofe  which  an  impious  or  hard¬ 
hearted  man  would  neither  attend  to,  nor  be  affeCted 
with,  at  leaft  in  the  fame  manner.  In  Swift  we  fee  a 
turn  of  mind  very  different  from  that  of  the  amiable 
Thomfon  ;  little  relilh  for  the  fublime  or  beautiful,  and 
a  perpetual  fucceflion  of  violent  emotions.  All  his  pic¬ 
tures  of  human  life  feem  to  fhow,  that  deformity  and 
meannefs  were  the  favourite  objeCts  of  his  attention,  and 
that  his  foul  was  a  conftant  prey  to  indignation  (c), 
difguft,  and  other  gloomy  paflions,  arifing  from  fuch  a 
view  of  things.  And  it  is  the  tendency  of  almoft  all 
his  writings  (though  it  was  not  always  the  author’s  de¬ 
sign),  to  communicate  the  fame  paffions  to  his  reader  : 
infomuch,  that  notwithftanding  his  erudition  and  know¬ 
ledge  of  the  world,  his  abilities  as  a  popular  orator  and 
man  of  bufinefs,  the  energy  of  his  ftyle,  the  elegance  of 
fome  of  his  verfes,  and  his  extraordinary  talents  in  wit 
and  humour,  there  is  reafon  to  doubt,  whether  by  ftu- 
dying  his  works  any  perfon  was  very  much  improved  in 
piety  or  benevolence. 

And  thus  we  fee,  how  the  compofitions  of  an  inge¬ 
nious  author  may  operate  upon  the  heart,  whatever  be 
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the  fubjeCt.  The  affeClions  that  prevail  in  the  author  Of  N  at  ore 
himfelf,  direCt  his  attention  to  objeCts  congenial,  and  give  *n  Poetry, 
a  peculiar  bias  to  his  inventive  powers,  and  a  peculiar  * 

colour  to  his  language.  Hence  his  work,  as  well  as  face,  jt  js  thus 
if  nature  is  permitted  to  exert  herfelf  freely  in  it,  will  that  poetry 
exhibit  a  piClure  of  his  mind,  and  awaken  correfpondent  affedts  the 
fympathies  in  the  reader.  When  thefe  are  favourable  to 
virtue,  which  they  always  ought  to  be,  the  work  will  tJbjedt  *** 
have  that  fweet  pathos  to  which  Horace  alludes  in  the 
paffage  above  mentioned  ;  and  which  we  fo  highly  ad¬ 
mire,  and  fo  warmly  approve,  even  in  thofe  parts  of  the 
Georgic  that  defcribe  inanimate  nature. 

Horace’s  account  of  the  matter  in  queftion  differs  not 
from  what  is  here  given.  “  It  is  not  enough  (fays  he  *)  *  poeh 
that  poems  be  beautiful  $  let  them  be  affe&ing,  and  v. 59. — m 
agitate  the  mind  with  whatever  paflions  the  poet  wilhes 
to  impart.  The  human  countenance,  as  it  fmiles  on 
thofe  who  fmile,  accompanies  alfo  with  fympathetic  tears 
thofe  who  mourn.  If  you  would  have  me  weep,  you 
muff  firft  weep  yourfelf  j  then,  and  not  before,  lhall  I  be 
touched  with  your  misfortunes. — For  nature  firft  makes 
the  emotions  of  our  mind  correfpond  with  our  circunv 
ftances,  infufing  real  joy,  forrow,  or  refentment,  accord¬ 
ing  to  the  occafion  j  and  afterwards  gives  the  true  pa¬ 
thetic  utterance  to  the  voice  and  language.”  This 
doftrine,  which  concerns  the  orator  and  the  player  no 
lefs  than  the  poet,  is  ftrictly  philofophical,  and  equally 
applicable  to  dramatic,  to  defcriptive,  and  indeed  to 
every  fpecies  of  interefting  poetry.  The  poet’s  fenfibi- 
lity  muft  firft  of  all  engage  him  warmly  in  his  fubjefh, 
and  in  every  part  of  it ;  otherwife  he  will  labour  in  vain 
to  intereft  the  reader.  If  he  would  paint  external  nature, 
as  Virgil  and  Thomfon  have  done,  fo  as  to  make  her 
amiable  to  others,  he  muft  firft  be  enamoured  of  her  him¬ 
felf  ;  if  he  would  have  his  heroes  and  heroines  fpeak  the 
language  of  love  or  forrow,  devotion  or  courage,  ambi¬ 
tion  or  anger,  benevolence  or  pity,  his  heart  muft  be 
fufceptible  of  thofe  emotions,  and  in  fome  degree  feel 
them,  as  long  at  leaft  as  he  employs  himfelf  in  framing 
words  for  them  5  being  affured,  that 

He  beft  lhall  paint  them  who  can  feel  them  moll. 

Pope’s  EJoifa ,  v.  366. 

The  true  poet,  therefore,  muft  not  only  ftudy  nature,  *9 
and  know  the  reality  of  things,  but  muft  alfo  poffefs 
fancy,  to  invent  additional  decorations ;  judgment,  to  poflefTfL- 
dire£l  him  in  the  choice  of  fuch  as  accord  with  verifi-  cy  to  in- 
militude  ;  and  fenfibility,  to  enter  with  ardent  emotions  vent  deco- 
into  every  part  of  his  fubjeft,  fo  as  to  transfufe  into  eve- rations  t0 
ry  part  of  his  work  a  pathos  and  energy  fuflkient  to na  urc* 
raife  correfponding  emotions  in  the  reader. 

“  The  hiftorian  and  the  poet  (fays  Ariftotle  *)  drf-  ^  poeU-c 
fer  in  this,  that  the  former  exhibits  things  as  they  are,^^  ^ 
the  latter  as  they  might  be  }”•—*.  e.  in  that  ftate  of  per- 
fedlion  which  isconfiftent  with  probability,  and  in  which, 
for  the  fake  of  our  own  gratification,  we  wilh  to  find 
them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  truth,  can  produce  nothing  more  ex- 
quifite  than  is  commonly  to  be  met  with  in  hiftory,  his 

reader 


(c)  For  part  of  this  remark  we  have  his  own  authority,  often  in  his  letters,  and  very  explicitly  in  the  Latin 
epitaph  which  he  compofed  for  himfelf: — •“  ubi  fseva  indignatio  ulterius  cor  lacerare  nequit.”  See  his  lajl  %vi// and 
teftament. 
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Of  Nature  reader  will  be  difappointed  and  diffatisfied.  Poetical  re¬ 
in  Poetry,  prefentations  mull  therefore  be  framed  after  a  pattern  of 

- - 1 - the  higheft  probable  perfe<ftion  that  the  genius  of  the 

work  will  admit : — external  nature  muft  in  them  be 
more  pi&urefque  than  in  reality  3  a&ion  more  animated  3 
fentiments  more  expreflive  of  the  feelings  and  chara£ler, 
and  more  fuitable  to  the  circumftances  of  the  fpeaker  3 
perfonages  better  accomplifhed  in  thofe  qualities  that 
raife  admiration,  pity,  terror,  and  other  ardent  emo¬ 
tions  3  and  events  more  compaft,  more  clearly  conne£l- 
ed  with  caufes  and  confequences,  and  unfolded  in  an 
order  more  flattering  to  the  fancy,  and  more  interefting 
to  the  paffions.  But  where,  it  may  be  faid,  is  this  pat¬ 
tern  of  perfection  to  be  found  ?  Not  in  real  nature  3 
otherwife  hiftory,  which  delineates  real  nature,  would 
alfo  delineate  this  pattern  of  perfection.  It  is  to  be 
found  only  in  the  mind  of  the  poet  3  and  it  is  imagina¬ 
tion,  regulated  by  knowledge,  that  enables  him  to  form  it. 

In  the  beginning  of  life,  and  while  experience  is  con¬ 
fined  to  a  fmall  circle,  we  admire  every  thing,  and  are 
pleafed  with  very  moderate  excellence*  A  peafant  thinks1 
the  hall  of  his  landlord  the  fined:  apartment  in  the  uni- 
verfe,  liftens  with  rapture  to  the  ftrolling  ballad-finger, 
and  wonders  at  the  rude  wooden  cuts  that  adorn  his 
ruder  compofitions.  A  child  looks  upon  his  native  vil¬ 
lage  as  a  town  3  upon  the  brook  that  runs  by  as  a  ri¬ 
ver  3  and  upon  the  meadows  and  hills  in  the  neighbour¬ 
hood  as  the  moll  fpacious  and  beautiful  that  can  be. 
But  when,  after  long  ab fence,  he  returns  in  his  de¬ 
clining  years,  to  vifit,  once  before  he  die,  the  dear  fpot 
that  gave  him  birth,  and  thofe  fcenes  whereof  he  re¬ 
members  rather  the  original  charms  than  the  exa&  pro¬ 
portions  3  how  is  he  difappointed  to  find  every  thing  fo 
debafed  and  fo  diminilhed  !  The  hills  feem  to  have  funk 
into  the  ground,  the  brook  to  be  dried  up,  aad  the  vil¬ 
lage  to  be  forfaken  of  its  people  3  the  parifh -church, 
flripped  of  all  its  fancied  magnificence,  is  become  low* 
gloomy,  and  narrow  3  and  the  fields  are  now  only  the 
miniature  of  what  they  were.  Had  he  ne^er  left  this 
fpot,  his  notions  might  have  remained  the  fame  as  at 
firft  3  and  had  he  travelled  but  a  little  way  from  it,  they 
,Q  would  not  perhaps  have  received  any  material  enlarge - 
Obfervatkm  ment.  It  feems  then  to  be  from  obfervation  of  many 
of  many  things  of  the  fame  or  fimilar  kinds,  that  we  acquire  the 
things  of  talent  of  forming  ideas  more  perfeCl  than  the  real  ob- 
jdnd^re at t^lat  ^  immecKately  around  us  :  and  thefe  ideas  we 
help  t/poe-  may  improve  gradually  more  and  more,  according  to  the 
tical  fancy,  vivacity  of  oUr  mind,  and  extent  of  our  experience,  till  at 
frecaufe  laft  we  come  to  raife  them  to  a  degree  of  perfection  fu~ 
perior  to  any  thing  to  be  found  in  real  life.  There  can¬ 
not  fure  be  any  myftery  in  this  doCtrine  3  for  we  think 
and  fpeak  to  the  fame  purpofe  every  day.  Thus  nothing 
is  more  common  than  to  fay>  that  fuch  an  artift  excels 
all  we  have  ever  known  in  his  profeflion,  and  yet  that 
we  can  flill  conceive  a  fuperior  performance.  A  mo- 
ralift,  by  bringing  together  into  one  view  the  feparate 
virtues  of  many  perfons,  is  enabled  to  lay  down  a  fyf- 
tem  of  duty  more  perfeCt  than  any  he  has  ever  feen  ex¬ 
emplified  in  human  conduCt.  Whatever  be  the  emo¬ 
tion  the  poet  intends  to  raife  in  his  reader,  whether  ad¬ 
miration  or  terror,  joy  or  forrow  3  and  whatever  be  the 
objeCl  he  would  exhibit,  whether  Venus  or  Tifiphone, 
Achilles  or  Therfites,  a  palace  or  a  pile  of  ruins,  a 
dance  or  a  battle  3  he  generally  copies  an  idea  of  his 
own  imagination 3  confidering  sach  quality  as  it  is 
VOL.  XVI.  Part  II. 
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found  to  exift  in  federal  individuals  of  a  fpecies,  and  Of  Nature 
thence  forming  an  affemblage  more  or  lefs  perfect  in  its  m 
kind,  according  to  the  purpofe  to  which  he  means  to  ap¬ 
ply  it.  .  V 

Hence  it  would  appear,  that  the  ideas  of  poetry  are  poetical 
rather  general  than  lingular 3  rather  colle&ed  from 
examination  of  a  fpecies  or  clafs  of  things,  than  copied  neraj< 
from  an  individual.  And  this,  according  to  Ariflotle, 
is  in  fa  Cl  the  cafe,  at  leaft  for  the  moll  part  3  whence 
that  critic  determines,  that  poetry  is  fomething  more  ^  ^ 

exquifite  and  more  philofophical  than  hiftory*.  I  he  hi-.  ^ 
ftorian  may  deferibe  Bucephalus,  but  the  poet  delineates5 
a  war-horfe 3  the  former  mull  have  feen  the  animal  he 
fpeaks  of,  or  received  authentic  information  concern¬ 
ing  it,  if  he  mean  to  deferibe  it  hillorically  3  for  the 
latter,  it  is  enough  that  he  has  feen  feveral  animals 
of  that  fort.  The  former  tells  us,  what  Achilles  ac¬ 
tually  did  and  faid 3  the  latter,  what  fuch  a  fpecies  of 
human  charaCler  as  that  which  bears  the  name  of  Achil¬ 
les  would  probably  do  or  fay  in  certain  given  circum- 
flances. 

It  is  indeed  true,  that  the  poet  may,  and  often  does, 
copy  after  individual  obje&s.  Homer,  no  doubt,  took 
his  charaClers  from  the  life  3  or  at  leaft,  in  forming 
them,  was  careful  to  follow  tradition  as  far  as  the  na¬ 
ture  of  his  plan  would  allow.  But  he  probably  took 
the  freedom  to  add  or  heighten  fome  qualities,  and 
take  away  others*  to  make  Achilles,  for  example, 
ilronger,  perhaps,  and  more  impetuous,  and  more  emi¬ 
nent  for  filial  affeClion,  and  HeClor  more  patriotic  and 
more  amiable  than  he  really  Was.  If  he  had  not  done 
this,  or  fomething  like  it,  his  work  would  have  been 
rather  a  hiftory  than  a  poem  3  would  have  exhibited 
men  and  things  as  they  were,  and  not  as  they  might 
have  been  3  and  Achilles  and  Hefior  wTould  have  been  the 
names  of  individual  and  real  heroes  3  whereas,  according 
to  Ariflotle,  they  are  rather  to  be  confidered  as  twro 
diftinCl  modifications  or  fpecies  of  the  heroic  charaCler. 
Shakefpeare’s  account  of  the  cliffs  of  Dover  comes  fo 
near  the  truth,  that  we  cannot  doubt  of  its  having  been 
written  by  one  who  had  feen  them  :  but  he  who  takes 
it  for  an  exaCl  hiflorical  defeription,  will  be  furprifed 
when  he  comes  to  the  place,  and  finds  thofe  cliffs  not 
half  fo  lofty  as  the  poet  had  made  him  believe.  An 
hiftorian  w’ould  be  to  blame  for  fuch  amplification  3 
becaufe,  being  to  deferibe  an  individual  precipice,  he 
ought  to  tell  us  juft  what  it  is 3  which  if  lie  did,  the 
defeription  would  luit  that  place,  and  perhaps  no  other 
in  the  whole  world.  But  the  poet  means  only  to  give 
an  idea  of  what  fuch  a  precipice  may  be  *,  and  therefore 
his  defeription  may  perhaps  be  equally  applicable  to  ma¬ 
ny  fuch  chalky  precipices  on  the  fea-fhore. 

This  method  of  copying  after  general  ideas  formed 
by  the  "artift  from  obfervation  of  many  individuals,  di- 
ftinguifhes  the  Italian  and  all  the  fublime  painters, 
from  the  Dutch  and  their  imitators.  Thefe  give  us 
bare  nature,  writh  the  imperfeClions  and  peculiarities 
of  individual  things  or  perfons  3  but  thofe  give  nature 
improved  as  far  as  probability  and  the  defign  of  the 
piece  will  admit.  Teniers  and  Hogarth  draw  faces, 
and  figures,  and  dreffes,  from  real  life,  and  prefent  man¬ 
ners  3  and  therefore  their  pieces  muft  in  fome  degree 
lofe  the  effeCl,  and  become  aukwTard,  when  the  prefent 

falhions  become  obfolete. - Raphael  and  Reynolds 

take  their  models  from  general  nature  3  avpidirg,  as 

5  H  fo 
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Of  Nature  far  ns  pofiible,  (at  lead  in  all  tlieir  great  performances), 
£££*  thofe  peculiarities  that  derive  their  beauty  from  mere 
%%  faihion;  and  therefore  their  works  mu  it  give  pleafure, 
in  order  to  and  appear  elegant,  as  long  as  men  are  capable  of  .form- 
pi  cafe  a ’1  ing  general  ideas,  and  of  judging  from  them.  The 
ages  and  Hd-men  tinned  incomparable  art  id  is  particularly  ob- 
tionntriis.  fervai.|  cf  children,  whofe  looks  and  attitudes,  bdng 
lefs  under  the  controul  of  art  and  local  manners,  are 
more  cliaraderiftical  of  the  fpecies  than  tliofe  of  men 
and  women.  This  field  of  obfervation  lias  fupplied 
liim  with  many  fine  figures,  particularly  that  moil  ex- 
quiiite  one  of  Comedy,  ftruggling  for  and  winning  (for 
who  could  refill  her  1)  the  affections  of  Garrick  : — a 
figure  which  could  never  have  occurred  to  the  imagi¬ 
nation  of  a  painter  who  had  confined  his  views  to 
grown  perfons  looking  and  moving  in  all  the  forma¬ 
lity  cf  polite  life  5 — a  figure  which  in  all  ages  and  coun¬ 
tries  would  be  pronounced  natural  and  engaging 3 — 
whereas  thoie  human  forms  that  we  fee  every  day  bow¬ 
ing  and  courtefying,  and  fl rutting,  and  turning  out 
their  toes  feenndum  civtem ,  and  drafted  in  ruffles,  and 
wigs,  and  flounces,  and  hoop-petticoats,  and  full-trim¬ 
med  fuits,  would  appear  elegant  no  further  than  the  pie- 
fent  fafhions  are  propagated,  and  110  longer  than  they 
3  2  remain  unaltered. 

The  period  There  is,  in  the  progrefs  of  human  fociety,  as  well 
in  the  pro-  as  of  human  life,  a  period  to  which  it  is  of  great  im- 
man  fcc!et"v^°rlaaCC  ^or  liie  higher  order  of  poets  to  attend,  and 
to  which  ^rom  they  will  do  well  to  take  their  characters, 

epic  and  and  manners,  and  the  era  of  their  events  3  namely, 
tragic  poets  that  wherein  men  are  ralfed  above  favage  life,  and  con- 
ferd^  f'derabiy  improved  by  arts,  government,  and  conver- 
fation  3  but  not  advanced  fo  high  in  the  afeent  towards 
politenefs,  as  to  have  acquired  a  habit  of  difguifmg 
their  thoughts  and  paftions,  and  of  reducing  their  be¬ 
haviour  to  the  uniformity  of  the  mode.  Such  was  the 
period  which  Homer  had  the  good  fortune  (as  a  poet)  to 
live  in,  and  to  celebrate.  This  is  the  period  at  which  the 
manners  of  men  are  moil  picturefque,  and  their  adven¬ 
tures  mod  romantic.  This  is  the  period  when  the  ap¬ 
petites  unperverted  by  luxury,  the  powers  unnervat- 
ed  by  effeminacy,  and  the  thoughts  difengaged  from 
artificial  redraint,  will,  in  perfons  of  fimilar  dif- 
pofitions  and  circumflances,  operate  in  nearly  the  fame 
way  3  and  when,  confequently,  the  characters  of  par¬ 
ticular  men  will  approach  to  the  nature  of  poetical  for 
general  ideas,  and,  if  well  imitated,  give  pleafure  to  the 
whole,  or  at  lead  to  a  great  majority  of  mankind. 
But  a  charader  tinctured  with  the  fafhions  of  polite  life 
■would  not  be  fo  generally  interefting.  Like  a  human 
figure  adjuded  by  a  modern  dancing- mailer,  and  dref- 
fed  by  a  modern  tailor,  it  may  have  a  good  effed  in’ 
fatire,  comedy,  or  farce  :  but  if  introduced  into  the 
higher  poetry,  it  would  be  admired  by  tliofe  only  who 
had  learned  to  admire  nothing  but  prefent  fafhions, 
and  by  them  no  longer  than  the  prefent  fafhions  lad¬ 
ed  3  and  to  all  the  red  of  the  world  would  appear  auk- 
ward,  unaffeding,  and  perhaps  ridiculous.  But  A- 
chilles  and  Sarpedon,  Diomede  and  Hedor,  Nedor 
and  UlyiTes,  as  drawn  by  Homer,  mud  in  all  ages,  in¬ 
dependently  on  faihion,  command  the  attention  and  ad¬ 
miration  of  mankind.  Thefe  have  the  qualities  that  are 
univerfally  known  to  belong  to  human  nature  3  whereas 
the  modern  fine  gentleman  is  didinguifhed  by  qualities 
that  belong  only  to  a  particular  age?  fociety,  and  cor- 
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her  of  the  world.  Wc  fpeak  not  of  moral  or  in  idle  c-  Of  Poetic  at 
tual  virtues,  which  are  objeds  of  admiration  to  every  Characters, 
age  ;  but  of  thefe  outward  accomplifhments,  and  that  v  f 
particular  temperature  cf  the  paftions,  which  form  the 
mod  perceptible  part  of  a  human  charader. — -—As, 
therefore,  the  politician,  in  difcufflng  the  rights  of 
mankind,  mud  often  allude  to  an  imaginary  date  of  na¬ 
ture  3  fo  the  poet  who  intends  to  raife  admiration,  pity, 
terror,  and  other  important  emotions,  in  the  generality 
of  mankind,  efpecially  in  thofe  readers  whofe  minds  are 
mod  improved,  mud  take  his  pidures  of  life  and  man¬ 
ners,  rather  from  the  heroic  period  we  now  1  peak  of, 
than  from  the  ages  of  refinement  3  and  mud  therefore 
(to  repeat  the  maxim  of  Aridotle)  “  exhibit  things,  not 
as  they  arc,  but  as  they  might  be.” 

Sect.  IV.  Of  Poetical  CharaBers . 

Horace  feems  to  think,  that  a  competent  know-  Requires 
ledge  of  moral  philofophy  will  fit  an  author  for  aftign-  to  the  deli- 
ing  the  fuitable  qualities  and  duties  to  each  poetical  nation  of 
pei fonage  :  (Art.  Poet.  v.  309. — 31 6.)  The  maxim chai^cler' 
may  be  true,  as  far  as  mere  morality  is  the  aim  of  the' 
poet  3  but  cannot  be  underdood  to  refer  to  the-  deline¬ 
ation  of  poetical  characters  in  general  :  for  a  thorough 
acquaintance  with  all  the  moral  philofophy  in  the.wbrld 
would  not  have  enabled  Blackmore  to  paint  fuch  a  per- 
fonage  as  Homer’s  Achilles,  Shakefpeare’s  Othello,  or 
the  Satan  of  Paradife  Loft.  To  a  competency  of  mo¬ 
ral  fcience,  there  mud  be  added  an  extenfive  knowledge 
of  mankind,  a  warm  and  elevated  imagination,  and  the 
greated  fenfibility  of  heart,  before  a  genius  can  be  for¬ 
med  equal  to  fo  difficult  a  talk.  Horace  is  indeed  fo 
fenfible  of  the  danger  of  introducing  a  new  charader  in 
poetry,  that  he  even  difeourages  the  attempt,  and  ad- 
vifes  the  poet  rather  to  take  his  perfons  from  the  an¬ 
cient  authors,  or  from  tradition:  laid.  v.  119. — 130. 

To  conceive  the  idea  of  a  good  man,  and  to  invent, 
and  fupport  a  great  poetical  charader,  are  two  very 
different  things,  however  they  may  feem  to  have  been 
confounded  by  fome  late  critics.  The  fird  is  eafy  to 
any  perfon  diffidently  indruded  in  the  duties  of  life  : 
the  lad  is  perhaps  cf  all  the  efforts  of  human  genius 
the  mod  difficult  3  fo  very  difficult,  that,  though  at¬ 
tempted  by  many,  Homer,  Shakefpeare,  and  Milton, 
are  almod  the  only  authors  who  have  fucceeded  in  it. 

But  charaders  of  perfect  virtue  are  not  the  mod  pro¬ 
per  for  poetry.  It  feems  to  be  agreed,  that  the  Dei¬ 
ty  diould  not  be  introduced  In  the  machinery  of  a  poe¬ 
tical  fable.  To  aferibe  to  him  words  and  adieus  of 
our  own  invention,  feems  very  unbecoming  3  nor  can 
a  poetical  defeription,  that  is  known  to  be,  and  mud 
of  neceffity  be,  infinitely  inadequate,  ever  fatisfy  the 
human  mind.  Poetry,  according  to  the  bed  critics, Which, 
is  an  imitation  of  human  adion  3  and  therefore  poeti-  though  ele- 
cal  charaders,  though  elevated,  fhould  dill  partake  ofl<ttef, 
the  palnons  and  irailties  oi  humanity.  Ii  it  were  not  la]ie  0f  the 
for  the  vices  of  fome  principal  perfonages,  the  Iliad  frailties  of 
would  not  be  either  fo  ihtereding  or  fo  moral:  the  humanity  3 
mod  moving  and  mod  eventful  parts  of  the  AZneid  are 
thofe  that  deferibe  the  effeds  of  unlawful  paffion  : — 
the  mod  indrudive  tragedy  in  the  world,  we  mean 
Macbeth,  is  founded  in  crimes  of  dreadful  enormity  : 

—and  if  Milton  had  not  taken  into  his  plan  the  fall  of 
pur  fird  parents?_  as  well  as  their  date  of  innocence, 
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Of  Poetical  Ills  divine  peer#  mufl  have  wanted  much  of  its  pathos, 
Characters.  anj  could  not  have  been  (what  it  now  is)  fuch  a  trea- 

- '  fure  of  important  knowledge,  as  no  other  uninfpired 

writer  ever  comprehended  in  fo  fmall  a  compafs. - - 

Virtue,  like  truth,  is  uniform  and  unchangeable.  We 
may  anticipate  the  part  a  good  man  will  ad  in  any  gi¬ 
ven  circumftances :  and  therefore  the  events  tnat  de¬ 
pend  on  fuch  a  man  mufl  be  lefs  fmprifing  than  thofe 
which  proceed  from  paiTion  }  the  viciflitudes  whereof 
it  is  frequently  impoftible  to  fcrefee.  From  the  vio¬ 
lent  temper  of  Achilles,  in  the  Iliad,  fpring  many  great 
incidents ;  which  could  not  have  taken  place,  if  he  had 
been  calm  and  prudent  like  UlylTes,  or  pious  and  pa¬ 
triotic  like  Eneas :  his  rejedion  of  Agamemnon’s  of¬ 
fers,  in  the  ninth  book,  avifes  from  the  violence  of  his 
refen tment ; — his  yielding  to  the  requeft  of  Patroclus, 
in  the  16th,  from  the  violence  of  his  friendfhip  (it  we 
may  fo  fpeak)  counterading  his  refentment j  and  his 
reftoring  to  Priam  the  dead  body  of  Hedor,  in  the 
24th,  from  the  violence  of  his  affedion  to  his  own  aged 
father,  and  his  regard  to  the  command  of  Jupiter,  coun- 
terading,  in  fome  meafure,  both  hisfovrow  for  his  friend, 

and  his  third  for  vengeance. - Befides,  except  where 

there,  is  fome  degree  of  vice,  it  pains  us  too  exqmfitely 
to  fee  misfortune  ;  and  therefore  poetry  would  c.eafe  to 
have  a  pleaiurable  influence  over  our  tender  paftions,  if 
it  were  to  exhibit  virtuous  charaders  only.  And  as  in 
life,  evil  is  necefiary  to  our  moral  probation,  and  the 
poftibility  of  error  to  our  intelledual  improvement  *,  fo 
bad  or  mixed  charaders  are  uftful  in  poetry,  to  give  to 
the  good  fuch  oppofition,  as  puts  them  upon  difplaying 
26  and  exercifing  their  virtue, 
whi'fft  t  e  All  thofe  perfonagcs,  however,  in  whofe  fortune 

in  whrfeeS  l^e  Poet  means  t^at  we  ^ould  inter<^^ed5  mu^  *iave 
faw  the  agreeable  and  admirable  qualities  to  recommend  them 
poet  means  to  our  regard.  And  perhaps  the  great  eft  difficulty  in 
th  »t  we  the  art  lies  in  fuitably  blending  thofe  faults  which  the 
fte  uld  be  p0et  gncis  *t  expedient  to  give  to  any  particular  hero, 
“  with  fuch  moral,  intelledual,  or  corporeal  accompllfli- 
have  good  ments,  as  may  engage  our  efteem,  pity,^  or  admira- 
and  g^eat  tion,  without  weakening  our  hatred  of  vice,  or  love 
qualities.  0f  virtue.  In  moll  of  our  novels,  and  in  many  of  our 
plays,  it  happens  unluckily,  that  the  hero  of  the  piece 
is  fo  captivating,  as  to  incline  us  to  be  indulgent  to 
every  part  of  his  charader,  the  bad  as  well  as  the 
good.  But  a  great  mailer  knows  *how  to  give  the  pro¬ 
per  diredion  to  human  fen  ft  bill  ty  and,  without  any 

perverfton  of  our  faculties,  or  any  confufton  of  right 
and  wrong,  to  make  the  fame  ,  perfon  the  objed  of 
verv  different  emotions,  of  pity  and  hatred,  of  admi¬ 
ration  and  horror.  Who  does  not  efteem  and  admire 
Macbeth  for  his  courage  and  generofity  ?  who  does 
not  pity  him  when  befet  with  all  the  terrors  of  a  preg¬ 
nant  imagination,  fuperftitious  temper,  and  awakened 
confidence  ?  who  does  not  abhor  him  as  a  monfter  of 
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cruelty,  treachery,  and  ingratitude?  His  good  quali- Or  Foetieal 
ties,  by  drawing  us  near  to  him,  make  us,  as  it  wer6,f-iarac  erg; 
eye-wilneffes  of  his  crime,  and  give  us  a  fellow1  feel¬ 
ing  of  his  remotfe  5  and  therefore,  his  example  cannot 
fail  to  have  a  powerful  efted  in  cherifhfhg  our  love  of 
virtue,  and  fortifying  our  minds  again  ft  criminal  im- 
preflions  ;  whereas,  had  he  wanted  thofe  good  quali¬ 
ties,  we  fhould  have  kept  aloof  from  his  concerns,  or 
viewed  them  with  a  fuperficial  attention  }  in  which  cafe 
his  example  would  have  had  little  more  weight  than 
that  of  the  robber,  of  whom  v;e  know  nothing,  but 
that  he  was  tried,. condemned,  and  executed. — Satan, 
in  Paradife  Loft,  is  a  charader  drawn  and  fupported 
with  the  moft  confummate  judgement.  The  old  furie-s 
and  demons,  Hecate,  Tiftphone,  Alcdo,  Megara,  are 
objeds  of  unmixed  and  unmitigated  abhorrence  ;  Ti- 
tyus,  Enceladus,  and  their  brethren,  are  remarkable 
for  nothing  but  impiety,  deformity,  and  vaftnefs  of  ft zc$ 

Pluto  is,  at  bell,  an  inftpid  perfonage  $  Mars,  a  hair¬ 
brained  ruffian  5  Taffo’s  infernal  tyrant,  an  ugly  and 
overgrown  monfter  : — but  in  the  Miltonic  Satan,  vve 
are  forced  to  admire  the  majefty  of  the  ruined  arch¬ 
angel,  at  the  lame  time  that  we  deteft  the  unconquer¬ 
able  depravity  of  the  fiend.  “  But,  of  all  poetical  cha -Beattie's 
raders,  ffays  the  elegant  critic  from  whom  we  are  ex- 
trading),  the  Achilles  of  Homer  (d)  feems  to  rne  the 
moft  exquifite  of  invention,  and  the  moft  highly  finifti- 
ed.  The  utility  of  this  charader  in  a  moral  view  is 
obvious  *,  for  it  may  be  confidered  as  the  fource  of  all 
the  morality  of  the  Iliad.  Had  not  the  generous  and 
violent  temper  of  Achilles  determined  him  to  patronize 
the  augur  Calchas  in  defiance  of  Agamemnon,  and  af¬ 
terwards,  on  being  affronted  by  that  vindidive  com¬ 
mander,  to  abandon  for  a  time  the  common  caufe  of 
Greece  ; — the  fatal  effeds  of  diifenfion  among  confede¬ 
rates,  and  of  capricious  and  tyrannical  behaviour  in  a  fo- 
vereign,  would  not  have  been  the  leading  moral  of  Ho¬ 
mer’s  poetry }  nor  could  Hedor,  Sarpedon,  Eneas,  Ulyf- 
fes,  and  the  other  amiable  heroes,  have  been  brought 
forward  to  fignalize  their  virtues,  and  to  recommend 
themfelves  to  the  efteem  and  imitation  of  mankind.  27 

“  They  who  form  their  judgement  of  Achilles  from  The  excel- 
the  imperfed  fketch  given  of  him  by  Horace  in  the  Art  thS 

of  Poetry ,  (v.  121,  122.)  \  and  conftder  him  only  as 
hateful  com pofttion  of  anger,  revenge,  fiercenefs,  obfti-  0f  Achilles, 
nacy  and  pride,  can  never  enter  into  the  views  of  Ho-  and 
mer,  nor  be  fuitably  affeded  with  his  narration.  All 
thefe  vices  are  no  doubt,  in  fome  degree,  combined  in 
Achilles  \  but  they  are  tempered  with  qualities  of  a  dif¬ 
ferent  fort,  which  render  him  a  moft  interefting  charac¬ 
ter,  and  of  courfe  make  the  Iliad  a  moft  interefting 
poem.  Every  reader  abhors  the  faults  of  this  hero  ; 
and  yet,  to  an  attentive  reader  of  Homer,  this  hero  mufl 
be  the  objed  of  efteem,  admiration,  and  pitv  \  for  lie 
has  many  good  as  well  as  bad  aftediens,  and  is  equally 
5  D  2  violent 


(d)  “  I  fay  the  Achilles  of  HOMER.  Later  authors  have  degraded  the  charader  of  this.hero,  by  fuppofin* 
every  part  of  his  body  invulnerable  except  the  heel.  I  know  not  how  often  I  have  heard  this  urged  as  one  of 
Homer’s  abfurdities  *,  and  indeed  the  whole  Iliad  is  one  continued  abfurdily,  on  this  fuppofttion.  But  Ho¬ 
mer  all  along  makes  his  hero  equally  liable  to  wounds  and  death  with  other  men.  Nay,  to.  prevent  all  mw 
flakes  in  regard  to  this  matter,  (if  thofe  who  cavil  at  the  poet  wrould  but  read  his  work),  he  adually  wounds 
him  in  the  right  arm  by  the  lance  of  Afteropceus,  in  the  battle  near  the  river  Scamander.”  See  Iliad %  x*&- 
verfe  161* — 16S, 
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PwaStcM  V1*°^erit  a^  : — Nor  is  he  pofTdTed  of  a  fingle  vice  or 

tf  ct5>.  virtue,  which  the  wonderful  art  of  the  poet  has  not 
made  fubfervient  to  the  defign  of  the  poem,  and  to  the 
progrefs  and  cataftrophe  of  the  action ;  fo  that  the  hero 
of  the  Iliad,  confidered  as  a  poetical  perfonage,  is  juft 
what  he  ftiould  be,  neither  greater  nor  lefs,  neither 
worfe  nor  better. — He  is  everywhere  diftinguifhed  by 
an  abhorrence  of  oppreftion,  by  a  liberal  and  elevated 
mind,  by  a  paftion  for  glory,  and  by  a  love  of  truth, 
freedom,  and  fin  eerily.  He  is  for  the  moft  part  atten¬ 
tive  to  the  duties  of  religion  ;  and,  except  to  thofe  who 
have  injured  him,  courteous  and  kind  :  he  is  affe&ionate 
to  his  tutor  Phenix  ;  and  not  only  pities  the  misfortunes 
of  his  enemy  Priam,  but  in  the  moft  foothing  manner 
adminifters  to  him  the  beft  confolation  that  Homer’s 
poor  theology  could  furnifh.  Though  no  admirer  of 
the  caufe  in  which  his  evil  deftiny  compels  him  to  en¬ 
gage,  he  is  warmly  attached  to  his  native  land  ;  and, 
ardent  as  he  is  in  vengeance,  he  is  equally  fo  in  love  to 
his  aged  father  Peleus,  and  to  his  friend  Patroclus.  He 
is  not  luxurious  like  Paris,  or  clownifh  like  Ajax ;  his 
accomplifhments  are  princely,  and  his  amufements  wor¬ 
thy  of  a  hero.  Add  to  this,  as  an  apology  for  the  vehe¬ 
mence  of  his  anger,  that  the  affront  he  had  received 
was  (according  to  the  manners  of  that  age)  of  the  moft 
atrocious  nature  ;  and  not  only  unprovoked,  but  fuch 
as,  on  the  part  of  Agamemnon,  betrayed  a  brutal  in- 
fenfibility  to  merit,  as  well  as  a  proud,  felfifh,  ungrate¬ 
ful,  and  tyrannical  difpofition.  And  though  he  is  of¬ 
ten  inexcufably  furious  ;  yet  it  is  but  juftice  to  remark, 
tjhat  he  was  not  naturally  cruel  (e)  ;  and  that  his 
wildeft  outrages  wTere  fuch  as  in  thofe  rude  times  might 
be  expedled  from  a  violent  man  of  invincible  ftrength 
and  valour,  when  exafperated  by  injury,  and  frantic 
with  forrow. — Our  hero’s  claim  to  the  admiration  of 
mankind  is  indifputable.  Every  part  of  his  character 
is  fublime  and  aftonifhing.  In  his  perfon,  he  is  the 
ftrongeft,  the  fwifteft,  the  moft  beautiful  of  men  : — this 
laft  circumftance,  however,  occurs  not  to  his  own  obfer- 
Yation,  being  too  trivial  to  attract  the  notice  of  fo  great 
a  mind.  The  Fates  had  put  it  in  his  power,  either  to 
return  home  before  the  end  of  the  war,  or  to  remain  at 
Troy  : — if  he  chofe  the  former,  lie  wTotild  enjoy  tran¬ 
quillity  and  happinefs  in  his  own  country  to  a  good  old 
age  •,  if  the  latter,  he  muft  perifh  in  the  bloom  of  his 
youth  : — his  affection  to  his  father  and  native  country, 
and  his  hatred  to  Agamemnon,  llrongly  urged  him  to 
the  firft  ;  but  a  defiie  to  avenge  the  death  of  Iris  friend 
determines  him  to  accept  the  laft,  with  all  its  confequen- 
ces.  This  at  once  difplays  the  greatnefs  of  his  forti¬ 
tude,  the  wrarmth  of  his  friendfiiip,  and  the  violence  of 
his  fanguinary  paftions  :  and  it  is  this  that  fo  often  and 
fo  powerfully  recommends  him  to  the  pity,  as  well  as 
a3  admiration,  of  the  attentive  reader.” 
cf  all  Ho-  It  is  equally  a  proof  of  rich  invention  and  exafl 
merrs  cha-  judgement  in  Homer,  that  he  mixes  fome  good  qualities 
Ta  ers*  in  all  his  bad  characters,  and  fome  degree  of  imperfec¬ 
tion  in  almoft  all  his  good  ones. — Agamemnon,  not- 
withftanding  his  pride,  is  an  able  general,  and  a  valiant 
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man,  and  highly  elleenied  as  fuch  by  the  greater  part  of  Of  Poetical 
the  army. — Paris,  though  effeminate,  and  vain  of  his  Ghara(fters* 
drefs  and  perfon,  is,  however,  good-natured,  patient  of  " 
reproof,  not  deftitute  of  courage,  and  eminently  Ikilled 
in  raufic  and  other  fine  arts. — Ajax  is  a  huge  giant ; 
fearlefs  rather  from  infenfibility  to  danger,  and  confix 
dence  in  his  mafly  arms,  than  from  any  nobler  principle; 
boaftful  and  rough  ;  regardlefs  of  the  gods,  though  not 
downright  impious  :  yet  there  is  in  his  manner  fome  thing  Beattie 
of  franknefs  and  blunt  fincerity,  which  entitle  him  to  a  ut  fupra, 
ftiare  in  our  efteem ;  and  he  is  ever  ready  to  aflift  his 
countrymen,  to  w?hom  he  renders  good  fervice  on 
many  a  perilous  emergency. - The  character  of  He¬ 

len,  in  fpite  of  her  faults,  and  of  the  many  calamities 
whereof  flue  is  the  guilty  caufe,  Homer  has  found  means 
to  recommend  to  our  pity,  and  almoft  to  our  love  ;  and 
this  he  does,  without  feeking  to  extenuate  the  crime 
of  Paris,  of  wliich  the  moft  refpeClable  perfonages  in 
the  poem  are  made  to  fpeak  with  becoming  abhorrence. 

She  is  fo  full  of  remorfe,  fo  ready  on  every  occafiou 
to  condemn  her  paft  conduCl,  fo  affeClionate  to  her 
friends,  fo  willing  to  do  juftice  to  every  body’s  merit, 
and  withal  fo  finely  accompliftied,  that  (he  extorts  our 

admiration,  as  well  as  that  of  the  Trojan  fenators _ 

Menelaus,  though  fufficiently  fenfible  of  the  injury  he 
had  received,  is  yet  a  man  of  moderation,  clemency,  and 
good-nature,  a  valiant  foldier,  and  a  moft  aiTe&ionate 
brother :  but  there  is  a  dafti  of  vanity  in  his  compoli- 
tion,  and  he  entertains  rather  too  high  an  opinion  of  his 
own  abilities,  yet  never  overlooks  nor  undervalues  the 
merit  of  others. — Priam  wrould  claim  unreferved  efteem, 
as  w'ell  as  pity,  if  it  were  not  for  his  inexcufeable  weak- 
nefs,  in  gratifying  tVe  humour,  and  by  indulgence  abet¬ 
ting  the  crimes,  of  the  moft  wortlilefs  of  all  his  chil¬ 
dren,  to  the  utter  ruin  of  his  people,  family,  and  king¬ 
dom.  Madame  Dacier  fuppofes,  that  he  had  loft  his 
authority,  and  wTas  obliged  to  fall  in  with  the  politics  ol 
the  times :  but  of  this  there  appears  no  evidence  ;  ont 
the  contrary,  he  and  his  unworthy  favourite  Paris  feem 
to  have  been  the  only  perfons  of  diftinClion  in  Troy 
who  were  averfe  to  the  reftoring  of  Helen.  Priam’s 
foible  (if  it  can  be  called  by  fo  foft  a  name),  however 
faulty,  is  not  uncommon,  and  has  often  produced  cala¬ 
mity  both  in  private  and  public  life.  The  Scripture 
gives  a  memorable  inftance  in  the  hiftory  of  the  good 

old  Eli. - Sarpedon  comes  nearer  a  perfeift  character 

than  any  other  of  Homer’s  heroes  ;  but  the  part  he  has 
to  a<ft  is  fliort.  It  is  a  character  which  one  could  hard¬ 
ly  have  expe&ed  in  thofe  rude  limes :  a  fovereign  prince, 
who  confiders  himfelf  as  a  magiftrate  fet  up  by  the- 
people  for  the  public  good,  and  therefore  bound  in  ho¬ 
nour  and  gratitude  to  be  himfelf  their  example,  and' 
ftudy  to  excel  as  much  in  virtue  as  in  rank  and  authorb 

ty. - He£lor  is  the  favourite  of  every  reader,  and  with 

good  reafon.  To  the  trueft  valour  he  joins  the  moft  ge¬ 
nerous  patriotifm.  He  abominates  the  6rime  of  Paris  : 
but  not  being  able  to  prevent  the  war,  he  thinks  it  his 
duty  to  defend  his  'country,  and  his  father  and  fove¬ 
reign,. to  the  laft.  He  too,  as  w'ell  as  Achilles,  forefees 

his. 


.  (e)  See  Iliad  xxi.  100.  and  xxiv.  485 — 673. — In  the  firft  of  thefe  paffages,  Achilles  himfelf  declares,  that  be¬ 

fore  Patroclus  wras  ilain,  he  often  fpared  the  lives  of  his  enemies,  and  took  pleafure  in  doing  it.  It  is  ftrange,  as 
Dr  Beattfe  obferves,  that  this  fhould  be  left  out  in  Pope’s  Tranflatiom 
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Of  Poetical  his  ovrti  death  ;  which  heightens  our  compaflion,  and 
Characters.  raifes  our  idea  of  his  magnanimity.  In  all  the  relations 
of  private  life,  as  a  fon,  a  father,  a  hulband,  a  brother, 
he  is  amiable  in  the  higheft  degree  j  and  he  is  diftin- 
guilhed  among  all  the  heroes  for  tendernefs  of  affection, 
gentlenefs  of  manners,  and  a  pious  regard  to  the  duties 
of  religion.  One  circumftance  of  his  charader,  ftrong. 
ly  expreflive  of  a  great  and  delicate  mind,  we  learn 
from  Helen’s  lamentation  over  his  dead  body,  that  he 
was  almoft  the  only  perfon  in  Troy  who  had  always 
treated  her  with  kindnefs,  and  never  uttered  one  re¬ 
proachful  word  to  give  her  pain,  nor  heard  others  re¬ 
proach  her  without  blaming  them  for  it.  Some  ten¬ 
dency  to  oftentation  (which,  however,  may  be  pardon¬ 
able  in  a  commander  in  chief),  and  temporary  fits  of 
timidity,  are  the  only  blemilhes  difcoverable  in  this  he¬ 
ro  j  whofe  portrait  Homer  appears  to  have  drawn  with 
an  affectionate  and  peculiar  attention. 

By  afcribing  fo  many  amiable  qualities  to  Hedor  and 
fome  others  of  the  Trojans,  the  poet  interefts  us  in  the 
fate  of  that  people,  notwlthftanding  our  being  conti¬ 
nually  kept  in  mind  that  they  are  the  injurious  party. 
And  by  thus  blending  good  and  evil,  virtue  and  frailty, 
in  the  compofition  of  his  charaders,  he  makes  them 
the  more  conformable  to  the  real  appearances  of  human 
nature,  and  more  ufefi.il  as  examples  for  our  improve¬ 
ment  ;  and  at  the  fame  time,  without  hurting  verifimi- 
litude,  gives  every  neceffary  embellilhment  to  particular 
parts  of  his  poem,  and  variety,  coherence,  and  anima¬ 
tion,  to  the  whole  fable.  And  it  may  alfo  be  obferved, 
that  though  feveral  of  his  characters  are  complex,  not 
one  of  them  is  made  up  of  incompatible  parts  :  all  are 
natural  and  probable,  and  fuch  as  we  think  we  have 
met  with,  or  might  have  met  with,  in  our  intercourfe 
with  mankind. 

From  the  fame  extenfive  views  of  good  and  evil,  in 
all  their  forms  and  combinations,  Homer  has  been  ena¬ 
bled  to  make  each  of  his  characters  perfectly  diftinCt  in 
itfelf,  and  different  from  all  the  reft ;  infomuch,  that  be¬ 
fore  tve  come  to  the  end  of  the  Iliad,  we  are  as  well  ac- 
29  quainted  with  his  heroes,  as  with  the  faces  and  tempers 
Virgil  fails  of  our  mofl  familiar  friends.  Virgil,  by  confining  him- 
in  drawing  felf  to  a  few  general  ideas  of  fidelity  and  fortitude,  has 
characters.  mac|e  his  fubordinate  heroes  a  very  good  fort  of  people  j 
but  they  are  all  the  fame,  and  we  have  no  clear  know¬ 
ledge  of  any  one  of  them.  Achates  is  faithful,  and 
Gyas  is  brave,  and  Cloanthus  is  brave  j  and  this  is  all 
***  tve  can  fay  of  the  matter.  We  fee  thefe  heroes  at  a 
diftance,  and  have  fome  notion  of  their  fhape  and  fize  j 
but  are  not  near  enough  to  diflinguifh  their  features ; 
and  every  face  feems  to  exhibit  the  fame  faint  and  am¬ 
biguous  appearance.  But  of  Homer’s  heroes  we  know 
every  particular  that  can  be  known.  We  eat,  and  drink, 
and  talk,  and  fight,  with  them  :  we  fee  them  in  adion 
and  out  of  ity  in  the  field  and  in  their  tents  and  houfes : 
the  very  face  of  the  country  about  Troy  we  feera  to  be 
as  well  acquainted  with  as  if  we  had  been  there.  Si¬ 
milar  characters  there  are  among  thefe  heroes,  as  there 
gre  fimilar  faces  in  every  fociety  ;  but  we  never  miftake 
one  for  another.  Neftor  and  Ulyfles  are  both  wife  and 
both  eloquent :  but  the  wifdom  of  the  former  feems  to 
be  the  effeCt  of  experience  ;  that  of  the  latter  of  genius  : 
the  eloquence  of  the  one  is  fweet  and  copious,  but  not 
always  to  the  purpofe,  and  apt  to  degenerate  into  ftory- 
telling  j  that,  of  the  other  is  clofe,  empbatical,  and:  per- 
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fuafive,  and  accompanied  with  a  peculiar  modefty  and  Of  Poetical 
limplicity  of  manner.  Homei ’s  heroes  are  all  valiant ;  characters.* 
yet  each  difplays  a  modification  of  valour  peculiar  to  v  "r 
himfelf-,  one  is  valiant  from  principle,  another  from  con- 
ftitution  ;  one  is  ralh,  another  cautious  $  one  is  impe¬ 
tuous  and  headftrong,  another  impetuous,  but  tradable  j 
one  is  cruel,  another  merciful ;  one  is  infolent  and  often  - 
tatious,  another  gentle  and  unafluming  j  one  is  vain  of 
his  perfon,  another  of  his  ftrength,  and  a  third  of  his 
family. — It  would  be  tedious  to  give  a  complete  enu¬ 
meration.  Almoft  every  fpecies  of  the  heroic  charader 
is  to  be  found  in  Homer. 

Of  the  agents  in  Paradife  Loft,  it  has  been  obferved  *, 
that  “  the  weakeft  are  the  higheft  and  nobleft  of  human  MUtfn. 
beings,  the  original  parents  of  mankind  ;  with  whofe 
adions  the  elements  confented  ;  on  whofe  reditude  or 
deviation  of  will  depended  the  ftate  of  terreftrial  nature, 
and  the  condition  of  all  the  future  inhabitants  of  the 
globe.  Of  the  other  agents  in  the  poem,  the  chief  are 
fuch  as  it  is  irreverence  to  name  on  flight  occafions  :  the 
reft  are  lower  powers  j 

- Of  which  the  leaft  could  wield 

Thefe  elements,  and  arm  him  with  the  force 

Of  all  their  regions  : 

Powers,  which  only  the -controul  of  Omnipotence  re-Thediffi- 
ftrains  from  laying  creation  wafte,  and  filling  the  vaft  jUlty-0^ 
expan  fe  of  fpace  with  ruin  and  confufion.  To  difplay  andTffri- 
the  motives  and  adions  of  beings  thus  fuperior,  fo  far  as  minating 
human  reafon  can  examine,  or  human  imagination  re-  the  cha- 
prefent  them,  is  the  talk  which  Milton  undertook  and  ' 

performed.  The  charaders  in  the  Paradife  Loft,  which  £^a  ‘  e 
admit  of  examination,  are  thofe  of  angels  and  of  men  : 
of  angels  good  and  evil  j  of  man  in  his  innocent  and 
linful  ftate. 

“  Among  the  angels,  the  virtue  of  Raphael  is  mild  and 
placid,  of  eafy  condefcenlion,  and  free  communication  : 
that  of  Michael  is  regal  and  lofty,  attentive  to  the  dig¬ 
nity  of  his  own  nature.  Abdiel  and  Gabriel  appear  oc- 
cafionally,  and  ad  as  every  incident  requires  :  the  foli- 
tary  fidelity  of  Abdiel  is  very  amiably  painted. 

“  Of  the  evil  angels,  the  charaders  are  more  diver- 
lified.  To  Satan  fuch  fentiments  are  given  as  fuit  the 
moft  exalted  and  moil  depraved  being.  Milton  has- 
been  cenfured  for  the  impiety  which  fometimes  breaks 
from  Satan’s  mouth;  for  there  are  thoughts,  it  is  juftly 
remarked,  which  no  obfervation  of  charader  can  juftify  ; 
becaufe  no  good  man  would  willingly  permit  them  to* 
pafs,  however  tranfiently,  through  his  mind.  This  cen- 
fiire  has  been  Ihown  to  be  groundlefs  by  the  great  critic 
from  whom  we  quote.  To  make  Satan  fpeak  as  a  rebel, 
fays  he,  without  any  fuch  expreflions  as  might  taint  the 
reader’s  imagination,  was  indeed  one  of  the  great  diffi¬ 
culties  in  Milton’s  undertaking  ;  and  I  cannot  but  think 
that  he  has  extricated  himfelf  with  great  happinefs.  ^ 

There  is  in  Satan’s  fpeeches  little  that  can  give  pain  to  Milton’s 
a  pious  ear.  The  language  of  rebellion  cannot  be  the  faccefs  in 
fame  with  that  of  obedience:  the  malignity  of  Satan  j.j’Sup  of 
foams  in  haughtinefs  and  obftinacy  ;  but  his  expreflions  er" 
are  commonly  general,  and  no  otherwife  offenfive  than  8 
as  they  are  wicked. — The  other  chiefs  of  the  celeftial ' 
rebellion  are  very  judicioufly  diferiminated  ;  and  the  fe-  - 
rocious  charader  of  Moloch  appears,  both  in  the  battle 
and  iu  the  council,,  with  exad  conliftency. 
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^Arranee-1  **  ^°'AcIam  a^  t0  Eve  arc  given,  during  their  inno- 
ment,  fife."  cence>  fuch  Sentiments  as  innocence  can  generate  and 
utter.  Their  love  is  pure  benevolence  and  mutual  vene¬ 
ration  j  their  repafts  are  without  luxury,  and  their  dili¬ 
gence  without  toil.  Their  addreffes  to  their  Maker 
have'  little  more  than  the  voice  of  admiratio  n  and  grati¬ 
tude  :  fruition  left  them  nothing  to  afk,  and  innocence 
left  them  nothing  to  fear.  But  with  guilt  enter  dillruft 
and  difcord,  mutual  accufation  and  llubborn  felf-de- 
fence  :  they  regard  each  other  with  alienated  minds,  and 
dread  their  Creator  as  the  avenger  of  their  tranfgref- 
flon  y  at  laft,  they  feek  fhelter  in  his  mercy,  foften  to 
repentance,  and  melt  in  fupplication.  Both  before  and 
after  the  fall,  the  different  fentiments  arifing  from  dif¬ 
ference  of  fex  are  traced  out  with  inimitable  delicacy 
and  philosophical  propriety.  Adam  has  always  that  pre¬ 
eminence  m  dignity,  and  live  in  lovelinefs,  which  we 
thou  Id  naturally  look  for  in  the  father  and  mother  of 
mankind.” 

From  what  has  been  faid,  it  feems  abundantly  evident, 
--That  the  end  of  poetry  is  to  pleafe ;  and  therefore 
that  the  moft  perfect  poetry  mull  be  the  moll  pleafing  j 
— that  what  is  unnatural  cannot  give  pleafure  j  and 

therefore  that  poetry  rnufl  be  according  to  nature  : _ 

that  it  muft  be  either  according  to  real  nature,  or  ac- 
3*  cording  to  nature  fomewhat  different  from  the  reality" ; 
Fcetry  ac-  — that,  if  according  to  real  nature,  it  would  give  no 
coming  to  greater  pleafure  than  hiflory,  which  is  a  tranfcript  of 
proved  to'  real  na‘aw s } — that  greater  pleafure  is,  however,  to  be 
that  decree  exPefte?  1[>  becaufe  we  grant  it  f-perior  indul- 

which  is  gence,  m  regard  to  fi&ion,  and  the  choice  of  words  j _ 

co oil  lent  and,  confequently,  that  poetry  muft  be,  not  according 

Vabil;t r°  t0  rCal  nat“re’  acc0l*ding  to  nature  improved  to  that 
1 1  7‘  degree  which  is  confident  with  probability  and  fuitable 

to  the  poet’s  purpofe. - And  hence  it  is  that  we  call 

poetry.  An  imitation  of  nature.— For  that  which  is  pro¬ 
perly  termed  imitation  has  always  in  it  fomething  which 
is  noL  in  the  original,  if  the  prototype  and  tranfcript 
be  exactly  alike  ;  if  there  be  nothing  in  the  one  which 
is  not  in  the  other  we  may  call  the  latter  a  rcprefenta - 
ti°n,  a  copy ,  a  draught,  or  a pi&ure,  of  the  former-  but 
\ve  never  call  it  an  imitation. 

Sect.  V.  Of  Arrangement,  Unity ,  Digr efforts, —Further 
remarks  on  Nature  in  Poetry. 

I.  The  origin  of  nations,  and  the  beginnings  of  great 
events,  are  little  known,  and  feldom  in  ter  tiling-,  whence 
Howa  firft  Part  of  ever>'  bidory,  compared  with  the  fequel, 

poem  ought 18  f°mewhat  dry  and  tedious.  But  a  poet  muft,  even  in 
begin.  the  beginning  of  his  work,  interefl  the  readers,  and  raife 
high  expedation  5  not  by  an  affe&ed  pomp  of  ftyle,  far 
lefs  by  ample  promifes  or  bold  profeftions  ;  but  by  fet- 
ting  immediately  before  them  fome  incident,  ftriking 
enough  to  raife  curiofity,  in  regard  both  to  its  caufes 
and  to  its  confequcnces.  He  muft  therefore  take  up  his 
ftory,  not  at  the  beginning,  but  in  the  middle  $  or  ra¬ 
ther,  to  prevent  the  work  from  being  too  long,  as  near 
the  end  as  poffible  :  and  afterwards  take  fome  proper  op¬ 
portunity  to  inform  us  of  the  preceding  events,  in  the 
Way  of  narrative,  or  by  converfation  of  the  periens  in¬ 
troduced,  or  by  fhort  and  natural  digreftions. 

The  aaion  of  both  the  Iliad  and  Odyfjey  begins  about 
fix  weeks  before  its  conclufion  \  although  the  principal 
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events  of  the  war  or  Troy  are  to  be  found  in  the  former  •  Of  Poetical 
and  the  adventures  of  a  ten  years  voyage,  followed  by  An-angc-  • 
the  fuppreOion  of  a  dangerous  domeftic  enemy,  in  the  ment*  ^CCt0 
latter..  One  of  tne  firft  things  mentioned  by  Homer  in  ""  ^ 
the  Iliad,  is  a  plague,  which  Apollo  in  anger  fent  into 
the  Grecian  army  commanded  by  Agamemnon  and  now 
encamped  before  Jlroy.  Who  this  Agamemnon  was, 
and  who  the  Grecians  were  -7  for  what  reafon  they  had 
come  hither  ;  how  long  the  ftege  had  Lifted  ;  what  me¬ 
morable  a£lions  had  been  already  performed  ;  and  in 
what  condition  both  parties  now  were  : — all  this,  and 
much  more,  we  foon  learn  from  occafional  hints  and 
converfation s  interfperfed  through  the  poem. 

In  tne  JLncid,  which,  though  it  comprehends  the 
tranfaftions  of  fcven  years,  opens  within  a  few  months 
of  the  concluding  event,  we  are  firft  prefented  with  a 
view  of  the  Trojan  fleet  at  fea,  and  no  lefs  a  perfon  than 
Juno  interefting  herfelf  to  raife  a  ftorm  for  their  defini¬ 
tion.  i  nis  excites  a  curiofity  to  know  fomething  fur¬ 
ther  :  who  thefe  Irojahs  were,  whence  they  had  come, 
and  whither  they  were  bound  ;  why  they  had  left  their 
OW]\  country,  and  what,  had  befallen  them  fince  they  1 
left  it.  On  all  thefe  points,  the  poet,  without  quitting 
the  track  of  his  narrative,  foon  gives  the  fulled  informa¬ 
tion  :  I  he  ftorm  nfes ,  the  Trojans  are  driven  to  A- 
fiica,  and  hofpitably  received  by  the  queen  of  the  coun¬ 
try  •  at  whole  defire  their  commander  relates  his  adven¬ 
tures. 

The  acftion  of  Paradife  Lojl  commences  not  many 
days  before  Adam  and  Eve  are  expelled  from  the  gar¬ 
den  of  Eden,  which  is  the  concluding  event.  This 
poem,  as  its  plan  is  incomparably  more  fublime  and  more 
important  than  that  of  either  the  Iliad  or  JE neid,  opens 
with  a  far  more  interefting  fcene  :  a  multitude  of  angels 
and  archangels  fhut  up  in  a  region  of  torment  and  dark- 
nefs,  and  rolling  on  a  lake  of  unquenchable  fire.  Who 
thefe  angels  are,  and  what  brought  them  into  this  mi- 
ferable  condition,.  we  naturally  wifh  to  know  ;  and  the 
poet  m  due  time  informs  us  ;  partly  from  the  converfa¬ 
tion  of  the  fiends  themfelves  j  and  more  particularly  by 
the  mouth  of  a  happy  fpirit,  fent  from  heaven  to  caution 
the  father  and  mother  of  mankind  againft  temptation, 
and  confirm  their  good  refolutions  by  unfolding  the 
dreadful  effefls  of  impiety  and  difobedience. 

This  poetical  arrangement  of  events,  fo  different  from  Beattie , 
the  hiftorical,  has  other  advantages  befides  thofe  arifingut  fupra. 
from  bievity  and  conipa6lnefs  of  detail  :  it  is  ohvioufiy  34 
more  affeding  to  the  fancy,  and  more  alarming  to  the7hear^n- 
pafiions  j.  and,  being  more  fuitable  to  the  order  and  ther^tical  ar. 
manner  in  which  the  aftions  of  other  men  ftrike  our  rangement, 
fenfes,  is  a  more  exa<5l  imitation  of  human  affairs.  I 
hear  a  fudden  noife  in  the  ftreet,  and  run  to  fee  what  is 
the  matter.  An  infurre&ion  has  happened,  a  great 
multitude  is  brought  together,  and  fomething  very  im¬ 
portant  is  going  forward.  The  fcene  before  me  is  the 
firft  thing  that  engages  my  attention  ;  and  is  in.itfelf  ft 
interefting,  that  for  a  moment  or  two  I  look  at  it  in  fi- 
lence  and  wonder.  By  and  by,  when  I  get  time  for  re¬ 
flexion,  I  begin  to  inquire  into  the  caufe  of  all  this  tu¬ 
mult,  and  what  it  is  the  people  would  be  at ;  and  one 
who  is  better  informed  than  I,  explains  the  affair  from 
the  beginning  ;  or  perhaps  I  make  this  out  for  myfelf, 
from  the  words  and  aftions  of  the  perfons  principally 
concerned.  This  is  a  fort  of  pi&ure  of  poetical  arrange¬ 
ment,  both  in  epic  and  dramatic  compofition  7  and  this 
„  plan 
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plan  IWfoeen  followed  in  narrative  odes  and  ballads 
both  ancient  and  modem. — The  hiftorian  purfues  a 
different  method.  He  begins  perhaps  with  an  account 
ot  the  manners  of  a  certain  age,  and  of  the  political 
confiiiution  of  a  certain  country  ^  then  introduces  a  par¬ 
ticular  pei ILn,  gives  the  iiory  of  bis  birth,  connexions, 
private  charaXer,  pnrfuit-s,  difappointments.  and  of  the 
events  that  promoted  Ids  views*,  and  brought  him  ac¬ 
quainted  with  oiher  turbulent  fpirits  like  himfelf ;  and 
lo  proceeds,  unfolding,  according  to  the  order  of  time, 
the  caufes,  principles,  and  progrefs  of  the  eonfpiracy, 
if  that  be  the  iubjeX  which  he  undertakes  to  il lud rate. 
It  cannot  be  denied,  that  this  la! ter  method  is  more  fa¬ 
vourable  to  ealm  information  :  but  the  former,  compa¬ 
red  with  it,  will  be  found  to  have  all  the  advantages  al¬ 
ready  fpecided,  and  to  be  more  effectually  productive  of 
that  mental  plcafure  which  depends  on  the  paflions  and 
imagination. 

II.  If  a  work  have  110  determinate  end,  it  has  no 
meaning  *,  and  if  it  have  many  ends,  it  will  diffraX  by 
its  multiplicity.  Unity  of  defign,  therefore,  belongs  in 
feme  meature  to  all  eompofitions,  whether  in  verfe  or 
piofe.  But  to  foine  it  is  more  effential  than  ter  others  } 
and  to  none  fo  much  as  in  the  higher  poetiy.  In  cer¬ 
tain  kinds  of  hiffory,  there  is  unity  fufficient  if  all  the 
events  recorded  be  referred  to  one  perfon  \  in  others,  if 
to  one  period  of  time,  or  to  one  people,  or  even  to  the 
inhabitants  of  one  and  the  fame  planet.  But  it  is  not 
enough  that  the  fob  eel  of  a  poetical  fable  be  the  ex¬ 
ploits  of  one  perfon  5  for  thele  may  be  of  various  and 
even  of  oppofite  forts  and  tendencies,  and  take  up  longer 
time  than  the  nature  of  poetry  can  admit  : — far  lefs  can 
a  regular  poem  comprehend  the  affairs  of  one  period  or 
oi  one  people  : — it  muff  be  limited  to  one  great  aXion 
or  event,  to  the  illuftration  of  which  all  the  fubordinate 
events  muff  contribute  \  and  thefe  muff  be  fo  conneXed 
with  one  another,  as  well  as  with  the  poet’s  general 
purpofe,  that  one  cannot  be  changed,  tranfpofed,  or 
taken  away,  without  affeXing  the  confidence  and  liabi¬ 
lity  of  the  whole*.  In  iifelf  an  incident  may  be  in- 
tcrdling,  a  charaXer  well  drawn,  a  defeription  beauti¬ 
ful  ;  and  yet,  if  it  disfigure  ihe  general  plan,  or  if  it  ob- 
ffruX  or  encumber  the  main  aXion,  inffead  of  helping  it 
forward,  a  eorreX  ar:.iff  would  conliderit  but  as  a  gaudy 
fuperfluity  or  fplendid  deformity  ;  like  a  piece  of  fcarlet 
cloth  fewed  upon  a  garment  of  a  different  colour  f . 
Not  that  all  the  parts  oi  tile  fable  either  are,  or  ean  be, 
equally  effential.  Many  deferiptions  and  thoughts,  of 
httle  confequence  to  the  plan,  may  be  admitted  for  the 
fake  of  variety  \  and  the  poet  may,  as  well  as  the  hiffo- 
lian  and  philofopher,  drop  his  fubjeX  for  a  time,  in  or¬ 
der  to  take  up  an  affeXing  or  inffruXive  digreffton. 

III.  The  doXrine  of  poetical  digreffions  and  epifodes 
lias  been  largely  treated  by  the  critics.  We  fliall*  here 
only  remaik,  that,  in  eftimating  their  propriety,  three 
things  are  to  be  attended  to  : — their  connexion  with  the 
fable  or  fubjeX  \  their  own  peculiar  excellence  ;  and 
their  fubferviency  to  the  poet’s  defign. 

(t.)  Thofe  digreffions  that  both  arife  from  and  termi¬ 
nate  in  the  fubjeX,  like  the  epifode  of  the  angel  Ra¬ 
phael  in  Paradife  Loff,  and  the  tranfiiion  to  the  death 
of  Caefar  and  the  civil  wars  in  the  firff  book  of  the 
Georgic,  are  the  moff  artful,  and  if  fuitably  executed 
elaim  the  higheff  praife  : — thofe  that  arife  from,  but  do 
not  terminate  in,  the  fubjeX,  are  perhaps  fecond.  in  the 


order  of  merit  \  like  the 
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of  Dido  Ml  tile  iEiieid,  Of  Poetical 
Arrange¬ 
ment,  See, 


and  the  encomium  on  a  country  life  in  the  fecond  book  Arran£fc 


of  the  Georgic  :  thofe  corns  next  that  terminate  in,  but 
do  not  rife  from,  the  fable }  of  which  there  are  feyeral 
in  the  third  book  of  the  iEneid,  arid  in  the  Odyffey  : — 
and  thofe  that  neither  terminate  in  the  fable  nor  rife 
from  it  are  the  leal!  artful  \  and  if  they  be  long,  cannot 
efcape  cenfure,  unlefs  their  beauty  be  very  great.  38 

But  (2.)  we  are  willing  to  excule  a  beautiful  epifode  Their  ow» 
at  whatever  expence  to  the  fubjeX  it  may  be  introduced, CX~ 
They  who  can  blame  Virgil  for  obtruding  upon  them  J 

the  eharming  tale  of  Orpheus  and  Euridicc  in  the  fourth 
Georgic,  or  Milton  for  the  apoffrophe  to  light  in  the 
beginning  of  bis  third  bock,  ought  to  forfeit  all  title  to  , 

the  perufal  of  good  poetry  ;  for  of  foch  divine  drains 
one  would  rather  be  the  author  than  of  all  the  books  of 
eriticifm  in  the  world.  Yet  Hill  it  is  belter  that  an 
epifode  poffefs  the  beauty  of  connection,  together  with 
its  own  intrinfic  elegance,  than  this  without  the  other.  30 
Moreover,  in  judging  of  the  propriety  of  epifodes  and  their  fab- 
other  fimilar  contrivances,  it  may  be  expedient  to  attend  [^pTc^s*0 
(3.)  to  the  defign  of  the  poet,  as  difunguilhed  from  thedcr1gn. 
fable  or  fubjeX  of  the  poem.  The  great  defign,  for  ex¬ 
ample,  of  Virgil,  was  to  intereff  his  countrymen  in  a 
poem  written  with  a  view  to  reconcile  them  to  the  per¬ 
fon  and  government  of  Auguffus.  Whatever,  therefore, 
in  the  poem  tends  to  promote  this  defign,  even  though  it 
fliould  in  feme  degree  hurt  the  contexture  of  the  fable, 
is  really  a  proof  of  the  poet’s  judgement ;  and  may  be 
not  only  allowed,  but  applauded. — The  progrefs  oi  the 
aXion  of  the  TEneid  may  feem  to  be  too  long  obffruXed 
in  one  place  by  the  ftory  of  Dido,  which,  though  it 
rifes  from  the  preceding  part  ot  the  poem,  has  no  influ¬ 
ence  upon  the  fequel  *,  and,  in  another,  by  the  epifode 
of  Cacus,  which,  without  injury  to  the  fable,  might 
have  been  omitted  altogether.  Yet  thefe  epifodes,  in- 
tereffing  as  they  are  to  us  and  all  mankind  beeaufe  of 
the  tranfeendant  merit  of  the  poetry,  muff  have  bee** 
ffill  more  intereffing  to  the  Romans  beeaufe  of  their 
connexion  with  the  Roman  affairs  \  for  the  one  accounts 
poetically  for  tlieir  wars  with  Carthage  j  and  the  other 
not  only  explains  feme  of  their  religious  ceremonies,  but 
alfo  gives  a  moff  charming  rural  picture  of  thofe  lulls  and 
valleys  in  the  neighbourhood  of  the  "fiber,  on  which,  in 
after  times,  their  mnjeffic  city  was  fated  to  {land. — And 
if  we  ccnfider,  that  the  defign  of  Homer’s  Iliad  was  not 
only  to  (how  the  fatal  cffeXs  of  difienfion  among  confe¬ 
derates.  but  rdfo  to  immortalize  his  country,  and  cele¬ 
brate  the  moff  dlffinguuhed  families  in  it,  we  fliall  bo 
inclined  to  think  more  favourably  than  'critics  generally 
do  of  feme  of  his  Jong  fpecches  and  digreffions  ;  which,, 
though  to  us  they  may  feem  trivial,  muff  have  been  very 
intereffing  to  bis  countrymen  on  account  of  the  genealo¬ 
gies  and  private  hiffory  recorded  in  them. —  Shakefpeare’s 
hifforical  plays,  confidcred  as  dramatic  fables,  and  tried* 
by  the  laws  of  tragedy  and  comedy,  appear  very  rude 
eompofitions  }  but  if  we  attend  to  the  poet’s  defign  (as 
the  elegant  eritic  J  has  with  equal  truth  and  beauty  ex-.J  Ffays  on. 
plained  it),  we  fliall  be  forced  to  admire  his  judgement'^  writ- 
in  the  general  eonduX  of  thofe  pieces,  as  well  as  un- l^gs.ai,d 
equalled  fuceefs  in  the  execution  of  particular  parts.  ‘shake-  J 
There  is  yet  another  point  of  view  in  which  thefe  di-freare, 
grefiicns  may  be  confldered.  If  they  tend  to  elucidate  p*  s  5* 
any  important  charaXer,  cr  to  introduce  any  in te'r effing 
event  not  other  wife  within  the  ccmpafs  of  the  poem,  ou 

to 
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Of  Poetical  to  give  an  amiable  difplay  of  any  particular  virtue,  they 
ment  may  not  t0  our  Pardon  only,  but  even  to  our 

l! — admiration,  however  loofely  they  may  hang  upon  the 
fable.  All  thefe  three  ends  are  effe&ed  by  that  moil 
beautiful  epifode  of  Ple&or  and  Andromache  in  the 
lixth  book  of  the  Iliad  ^  and  the  two  lad,  by  the  no  lefs 
beautiful  one  of  Euryalus  and  Nifus  in  the  ninth  book  of 
the  ./Eneid. 


IV.  And  now,  from  the  pofition  formerly  edablifhed, 

,  that  the  end  of  this  divine  art  is  to  give  pleafure,  it  has 

been  endeavoured  to  prove,  that,  whether  in  difplaying 
the  appearances  of  the  material  univerfe,  or  in  imitating 
the  workings  of  the  human  mind,  and  the  varieties  of 
human  chara&er,  or  in  arranging  and  combining  into 
one  whole  the  feveral  incidents  and  parts  whereof  his 
fable  confids, — the  aim  of  the  poet  mull  be  to  copy 
iiature,  not  as  it  is,  but  in  that  Hate  of  perfection  in 
which,  confidently  with  the  particular  genius  of  the 
work,  and  the  laws  of  verifimilitude,  it  may  be  fuppo- 
fed  to  be. 

Such,  in  general,  is  the  nature  of  that  poetry  which 
is  intended  to  raife  admiration,  pity,  and  other  ferious 
emotions.  But  in  this  art,  as  in  all  others,  there  are 
different  degrees  of  excellence  $  and  we  have  hitherto 
direCIed  our  view  chiefly  to  the  higheft.  All  ferious 
poets  are  not  equally  folicitous  to  improve  nature.  Eu¬ 
ripides  is  faid  to  have  reprefented  men  as  they  were  $ 
Sophocles,  more  poetically,  as  they  fhould  or  might 
IS  Arift*  be  ||.  Theocritus  in  his  Idyls,  and  Spenfer  in  his  Shep¬ 
herd’s  Calendar,  give  us  language  and  fentiments  more 
nearly  approaching  thofe  of  the  Riis  verum  et  barba - 
5  Martial  rUm  ^  than  w^at  we  meet  \n  the  Padorals  of  Vir¬ 
gil  and  Pope.  In  the  hiflorical  drama,  human  charac¬ 
ters  and  events  muff  be  according  to  hiflorical  truth,  or 
at  lead  not  fo  remote  from  it  as  to  lead  into  any  import¬ 
ant  mifapprehenfion  of  faCl.  And  in  the  hidorical  epic 
poem,  fuch  as  the  Pharfalia  of  Lucan,  and  the  Cam- 

40  paign  of  Addifon,  the  hidorical  arrangement  is  preferred 
Nature  al-  to  the  poetical,  as  being  nearer  the  truth.  Yet  nature 
ways  to  be  is  a  little  improved  even  in  thefe  poems.  The  perfons 
by  the  poet  *n  Shakefpeare’s  hidorical  plays,  and  the  heroes  of  the 
though  ’  Pharfalia,  talk  in  verfe,  and  fuitably  to  their  characters, 

and  with  a  readitiefs,  beauty,  and  harmony  of  expref- 
fion,  not  to  be  met  with  in  real  life,  nor  even  in  hidory : 
fpeeches  are  invented,  and,  to  heighten  the  deferip- 
tion,  circumdances  added,  with  great  latitude :  real 
events  are  rendered  more  compaCl  and  more  driCily  de¬ 
pendent  upon  one  another ;  and  fictitious  ones  brought 
in,  to  elucidate  human  characters  and  diverfify  the  nar¬ 
ration. 

The  more  poetry  improves  nature,  by  copying  after 
general  ideas  collected  from  extenfive  obfervation,  the 
more  it  partakes  (according  to  Aridotle)  of  the  nature 
of  philofophy  •,  the  greater  dretch  of  fancy  and  of  obfer¬ 
vation  it  requires  in  the  artid,  the  better  chance  it  has 

41  to  be  univerfally  agreeable; 

when  poe-  Yet  poetry,  when  it  falls  fhort  of  this  perfection,  may 
uy^falls  have  great  merit  as  an  indruinent  of  both  indruCtion 
this  per-  anc^  P^eafur^*  To  mod  men,  fimple  unadorned  nature 

fetdion  it  is,  at  certain  times,  and  in  certain  compofitions,  more 

may  have  agreeable  than  the  mod  elaborate  improvements  of  art 
great  me-  as  a  plain  fhort  period,  without  modulation,  gives  a 
Hwfh€r  P^ea^nS  variety  to  a  difeourfe.  Many  fuch  portraits  of 
"  ^  fimple  nature  there  are  in  the  fubordinate  parts  both  of 
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Homer’s  and  of  Virgil’s  poetry  :  and  an  excellent  effeCt  Of  Poetics! 
they  have  in  giving  probability  to  the  fiCtion,  as  well  as  Language^ 
in  gratifying  the  reader’s  fancy  with  images  didinCt  and 
lively,  and  eafily  comprehended.  The  hidorical  plays 
of  Shakefpeare  raife  not  our  pity  and  terror  to  fuch  a 
height  as  Lear,  Macbeth,  or  Othello  )  but  they  intered 
and  indruCt  us  greatly  notwithdanding.  The  ruded  of 
the  eclogues  of  Theocritus,  or  even  of  Spenfer,  have  by 
fome  authors  been  extolled  above  thofe  of  Virgil,  be- 
caufe  more  like  real  life.  Nay,  Corneille  is  known  to 
have  preferred  the  Pharfalia  to  the  /Eneid,  perhaps 
from  its  being  nearer  the  truth,  or  perhaps  from  the  fu- 
blime  fentiments  of  doical  morality  fo  forcibly  and  fo 
oftent^tioufly  difplay ed  in  it. 

Poets  may  refine  upon  nature  too  much  as  well  as  to® 
little  )  for  affectation  and  rudicity  are  equally  remote 
from  true  elegance.  The  dyle  and  fentiments  of  comedy 
fhould  no  doubt  be  more  correCt  and  more  pointed  than 
thofe  of  the  mod  polite  converfation  :  but  to  make  every 
footman  a  wit,  and  every  gentleman  and  lady  an  epi- 
grammatid,  as  Congreve  has  done,  is  an  excedive  and 
faulty  refinement.  The  proper  medium  has  been  hit  by 
Menander  and  Terence,  by  Shakefpeare  in  his  happier 
feenes,  and  by  Garrick,  Cumberland,  and  fome  others 
of  late  renown.  To  deferibe  the  paflion  of  love  with  as 
little  delicacy  as  fome  men  fpeak  of  it  would  be  unpar¬ 
donable  *,  but  to  transform  it  into  mere  Platonic  adora¬ 
tion  is  to  run  into  another  extreme,  lefs  criminal  indeed, 
but  too  remote  from  univerfal  truth  to  be  univerfally  in¬ 
tending.  To  the  former  extreme  Ovid  inclines,  and 
Petrarch  and  his  imitators  to  the  latter.  Virgil  has  hap¬ 
pily  avoided  both  :  but  Milton  has  painted  this  paflion 
as  didinCt  from  all  others,  with  fuch  peculiar  truth  and 
beauty,  that  we  cannot  think  Voltaire’s  encomium  too 
high,  when  he  fays,  that  love  in  all  other  poetry  feems 
a  weaknefs,  but  in  Paradife  Lod  a  virtue.  There  are 
many  good  drokes  of  nature  in  Ramfay’s  Gentle  Shep¬ 
herd  m7  but  the  author’s  paflion  for  the  rus  verurn  betrays 
him  into  fome  indelicacies  :  a  cenfure  that  falls  with 
greater  weight  upon  Theocritus,  who  is  often  abfoliltely 
indecent.  The  Italian  padoral  of  Taffo  and  Guarini, 
and  the  French  of  Fontenelle,  run  into  the  oppofite  ex¬ 
treme  (though  in  fome  parts  beautifully  fimple),  and  dif¬ 
play  a  fydem  of  rural  manners  fo  quaint  and  affeCted  as 
to  outrage  all  probability.  In  fine,  though  mediocrity 
of  execution  in  poetry  be  allowed  to  deferve  the  doom 
pronounced  upon  it  by  Horace  j  yet  it  is  true,  notwith¬ 
danding,  that  in  this  art,  as  in  many  other  good  things, 
the  point  of  excellence  lies  in  a  middle  between  two 
extremes  ;  and  has  been  reached  by  thofe  only  who 
fought  to  improve  nature  as  far  as  the  genius  of  their 
work  would  permit,  keeping  at  an  equal  didance  from 
rudicity  on  the  one  hand,  and  affeCted  elegance  on  the 
other. 


Sect.  VI.  Of  Poetical  Language, 

Words  in  poetry  are  chofen,  fird,  for  their  fenfe ;  Words  in 
and,  fecondly,  for  their  found.  That  the  fird  of  thefe  poetry  to  ht 
grounds  of  choice  is  the  more  excellent  nobody  can  ^e“^,eir  fenfe 
ny.  He  who  in  literary  matters  prefers  found  to  fenfe  ancj  for 
is  a  fool.  Yet  found  is  to  be  attended  to  even  in  profe, their  feuR^ 
and  in  verfe  demands  particular  attention.  We  diall 
confider  poetical  language,  fird,  as  SIGNIFICANT  >  and, 

fecondly,  as  susceptible  of  harmony. 
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Of  Poetical 

Language,  j  I#  Qf  Poetical  Language  conjidcred as  SIGNIFICANT. 

If,  as  it  lias  been  endeavoured  to  prove,  poetry  be 
imitative  of  nature,  poetical  fidions  of  real  events,  poeti¬ 
cal  images  of  real  appearances  in  the  vifible  creation, 
and  poetical  perfonages  of  real  human  charaders  j  it 
would  feem  to  follow,  that  the  language  of  poetry  mutt 
be  an  imitation  of  the  language  of  nature. 

According  to  Dr  Beattie  *,  that  language  is  natural 
which  is  fuited  to  the  fpeaker’s  condition,  charader,  and 
circumflances.  And  as,  for  the  mod  part,  the  images 
and  fentiments  of  ferious  poetry  are  copied  from  the 
images  and  fentiments,  not  of  real,  but  of  improved, 
nature  j  fo  the  language  of  ferious  poetry  mud  (as  hint¬ 
ed  already  be  a  tranfeript,  not  of  the  real  language  of 
nature,  which  is  often  diffonant  and  rude,  but  of  natural 
language  improved  as  far  as  may  be  confident  with  pro- 
bability,  and  with  the  fuppofed  charader  of  the  fpeaker. 
may  foe  con-  jf  this  be  not  the  cafe,  if  the  language  of  poetry  be  fuen 
Merit  with  only  as  we  hear  in  converfation  or  read  in  hiftory,  it 
probability,  ^  inftead  Qf  delight,  bring  difappointment :  becaufe 
it  will  fall  fhort  of  what  we  exped  from  an  art  which  is 
recommended  rather  by  its  pleafurable  qualities  than  by 
its  intrinfic  utility  \  and  to  which,  in  order  to  render  it 
pleafing,  we  grant  higher  privileges  than  to  any  other 
kind  of  literary  compofition,  or  any  other  mode  of  hu¬ 
man  language. 

The  next' inquiry  mud  therefore  be,  u  What  are  thole 
improvements  that  peculiarly  belong  to  the  language  of 
poetry  ?”  And  thefe  may  be  comprehended  under  two 
heads  ;  poetical  words,  and  tropes  and  figures. 

Art.  I.  Of  Poetical  Words. 

One  mode  of  improvement  peculiar  to  poetical  diction 
refults  from  the  ufe  of  thofe  words  and  phrafes  which, 
becaufe  they  rarely  occur  in  profe,  and  frequently  in 
verfe,  are  by  the  grammarian  and  lexicographer  termed 
All  lan-  poetical.  In  thefe  fome  languages  abound  more  than 

guages  others ;  but  no  language  perhaps  is  altogether  without 

have  words  them, '  and  perhaps  no  language  can  be  fo  in  which  any 
ooe^art°  number  of  good  poems  have  been  written  :  for  poetry  is 
P  better  remembered  than  profe,  efpecially  by  poetical  au¬ 

thors,  who  will  always  be  apt  to  instate  the  phrafeology 
of  thofe  they  have  been  accuftomed  to  read  and  admire ; 
and  thus,  in  the  works  of  poets  down  through  fucceflive 
generations,  certain  phrafes  may  have  been  conveyed, 
which,  though  originally  perhaps  in  common  ufe,  are 
now  confined  to  poetical  compofition.  Profe  writers 
are  not  fo  apt  to  imitate  one  another,  at  lead  in  words 
and  phrafes,  both  becaufe  they  do  not  fo  well  remember 
one  another’s  phrafeology,  and  alfo  becaufe  their  lan¬ 
guage  is  lefs  artificial,  and  mud  not,  if  they  would  make 
it  eafy  and  tlowing  (without  which  it  cannot  be  elegant), 
depart  elfentially  from  the  ftyle  of  correft  converfation. 
Poets,  too,  on  account  of  the  greater  difficulty  of  their 
numbers,  have,  both  in  the  choice  and  m  the  arrange¬ 
ment  of  words,  a  better  claim  to  indulgence,  and  Hand 
more  in  need  of  a  difcretionary  power. 

The  language  of  Homer  differs  materially  from  what 
was  written  and  fpoken  in  Greece  in  the  days  of  So¬ 
crates.  It  differs  in  the  mode  of  inflexion,  it  differs  in 
the  fyntax,  it  differs  even  in  the  words  :  fo  that  one 
might  read  Homer  with  eafe  who  could  not  read  Xeno¬ 
phon  *,  or  Xenophon,  without  being  able  to  read  rlo- 
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mer.  Yet  we  cannot  believe  that  Homer,  or  the  ffrft  Of  Poetical 
Greek  poet  who  wrote  in  his  ftyle,  would  make  choice  ,  or  s*  , 
of  a  dialed  quite  different  from  what  was  intelligible  in 
his  own  time  :  for  poets  have  in  all  ages  written  witn  a 
view  to  be  read,  and  to  be  read  with  pleafiire  j  which 
they  could  not  be  if  their  didion  were  hard  to  be  un- 
derftood.  It  is  more  reafonable  to  fuppofe  that  the  lanv 
guage  of  Homer  is  according  to  fome  ancient  dialed, 
which,  though  not  perhaps  in  familiar  ufe  among .  the 
Greeks  at  the  time  he  wrote,  was  however  intelligible. 

From  the  Homeric  to  the  Socratic  age,  a  period  had 
elapfed  of  no  lefs  than  400  years ;  during  which  the 
ftyle  both  of  difeourfe  and  of  writing  rnuft  have  under¬ 
gone  great  alterations.  Yet  the  Iliad  continued  the 
itandard  of  heroic  poetry,  and  was  confidered  as  the 
very  perfection  of  poetical  language  \  notwithftanding 
that  fome  words  in  it  were  become  fo  antiquated,  or  fo 
ambiguous,  that  Ariftotle  himfelf  leems  to  have  been 
fomewhat  doubtful  in  regard  to  their  meaning  f.  And  t  Poetic . 
if  Chaucer’s  merit  as  a  poet  had  been  as  great  as  Ho-caP-25- 
mer’s,  and  the  Englifh  tongue  under  Edward  III.  as 
perfeCt  as  the  Greek  was  in  the  fecond  century  after  the 
Trojan  war,  the  ftyle  of  Chaucer  would  probably  have 
been  our  model  for  poetical  didion  at  this  day  j  even  as 
Petrarch,  his  contemporary,  is  ftill  imitated  by  the  belt 


poets  of  Italy.  .  ? 

The  rudenefs  of  the  ftyle  of  Ennius  has  been  imputed 
by  the  old  critics  to  his  having  copied  too  clofely  the 
dialeCt  of  common  life.  But  this  appears  to  be  a  mil- 
take.  For  if  we  compare  the  fragments  of  that  author 
with  the  comedies  of  Plautus,  who  ftourilhed  m  the  fame 
age,  and  whofe  language  was  certainly  copied,  from  that 
of  common  life,  we  ftiall  be  ftruck  with  an  air  of  anti¬ 
quity  in  the  former  that  is  not  in  the  latter.  Ennius, 
no  doubt,  like  raoft  other  fublime  poets,  affeded  fome- 
thing  of  the  antique  in  his  expreflion  :  and  many  of  his 
words  and  phrafes,  not  adopted  by  any  profe-writer  now 
extant,  are  to  be  found  in  Lucretius  and  Virgil,  and  46 
were  by  them  tranfmitted  to  fucceeding  poets.  Thefe  The  pocti- 
form  part  of  the  Roman  poetical  dialed  j  which  appears  c 

from  the  writings  of  Virgil,  where  we  have  it  m  peifec:  frorn  t|iat 
tion,  to  have  been  very  copious.  The  ftyle  of  this 0f profe. 
charming  poet  is  indeed  fo  different  from  profe,  and  is 
altogether  fo  peculiar,  that  it  is  perhaps  impoffible  to 
analyfe  it  on  the  common  principles  of  Latin  grammar. 

And  yet  no  author  can  be  more  perfpicuous  or  more  ex- 
preffive  \  notwithftanding  the  frequency  of  Grecifm  in 
his  fyntax,  and  his  love  of  old  words,  which  he,  in  the 
judgement  of  Quintilian,  knew  better  than  any  other 
man  how  to  improve  into  decoration  ||.  , 

The  poetical  dialed  of  modern  Italy  is  fo  different  v‘u-  3- S  3- 
from  the  profaic,  that  perfons  who  can  read  the  hifto- 
rians,  and  even  fpeak  with  tolerable  fluency  the  lan¬ 
guage  of  that  country,  may  yet  find  it  difficult  to  con-, 
ft  rue  a  page  of -Petrarch  or  Taffo.  Yet  it  is  not  pro¬ 
bable,  that  Petrarch,  whofe  works  are  a  ftandard  of  the 
Italian  poetical  didion  §,  made  any  material  innova-  \  Vicevde 
tions  hi  his  native  tongue.  It  is  rather  probable  that^^ 
he  wrote  it  nearly  as  it  was  fpoken  in  his  time,^  that  is,  Denina^ 
in  the  14th  century  \  omitting  only  harfh  combinations,  c^p.  4, 
and  taking  that  liberty  which  Homer  probably,  and 
Virgil  certainly,  took  before  him,  of  reviving  fuch  old, 
but  not  obfolete  expreffions,  as  feemed  peculiarly  figni- 
ficant  and  melodious  \  and  poliffiing  his  ftyle  to  that  de¬ 
cree  of  elegance  which  human  fpeech,  without  beco- 
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ming  unnatural,  may  admit  of,  and  which  the  genius  of 
poetry,  as  an  art  fubfervient  to  pleafurc,  may  be 
thought  t.o  require. 

The  French  poetry  in  general  is  diliinguiffied  from 
profe  rather  by  the  rhiroe  and  the  meafure,  than  by  any 
old  or  uncommon  phrafeology.  Yet  the  French,  on 
certain  fubjeds,  imitate  the  ftyle  of  their  old  poets,  of 
Marot  in  particular  ;  and  may  therefore  be  faid  to  have 
fomething  of  a  poetical  dialed,  though  Lr  lefs  extenfive 
than  the  Italian,  or  even  than  the  Engliffi.  And  it 
may  be  prefumed,  that  in  future  ages  they  will  have 
more  of  this  dialed  than  they  have  at  prefent.  This 
may  be  inferred  from  the  very  uncommon  merit  of  forrie 
ct  their  late  poets,  particularly  Boileau  and  La  Fon¬ 
taine,  who,  in  their  refpedive  departments,  will  conti¬ 
nue  to  be  imitated,  when  the  prefent  modes  of  French 
prefe  are  greatly  changed  :  an  event  that,  for  all  the 
pain?  they  take  to  preferve  their  language,  mud  inevita¬ 
bly  happen,  and  whereof  there  are  not  wanting  fome 
prefages  already. 

The  Fnglifh  poetical  dialect  is  not  charaderifed  by 
any  peculiarities  of  inflection,  nor  by  any  great  latitude 
in  the  ufe  of  foreign  idioms.  More  copious  it  is,  how¬ 
ever,  than  one  would  at  firft  imagine  ;  as  may  appear 
.from  the  following  fpecimen  and  obfervations. 

(i.)  A  few  Greek  and  Latin  idioms  are  common 
in  Fnglifh  poetry,  which  are  feldom  or  never  to  be  met 
with  in  profe.  Quenched  of  hope.  Shakefpesre. — 
Shorn  of  his  beams.  Milton. — Created  thing  nor 
VALUED  HE  NOR  shun’d.  Milton. — 'Tis  thus  we  riot, 
while  who  sow  IT  STARVE.  Pope. — This  day  BE 
BREAD  AND  PEACE  MY  LOT.  Pope. — INTO  WHAT  PIT 
thou  see’st  From  what  height  fallen.  Milton. 
lie  deceived  the  mother  cf  mankind.  what  time  his 
PRIDE  Had  cast  him  out  of  heaven.  Milton. — Some 
of  thefe,  with  others  to  be  found  in  Milton,  feem  to 
have  been  adopted  for  the  fake  of  brevity,  which  in  the 
poetical  tongue  is  indifpen fable.  For  the  fame  reafon, 
perhaps  the  articles  a  and  the  are  fometimes  omitted  by 
our  poets,  though  lefs  frequently  in  ferious  than  bur- 
lefque  Qompofition.- - In  Englifn,  the  adjedive  gene¬ 

rally  goes  before  the  fubftantive,  the  nominative  before 
the  verb,  and  the  a  Clive  verb  before  (what  we  call)  the 
aecufative.  Exceptions,  however,  to  this  rule,  are  not 
i  ncommon  even  in  profe.  But  in  poetry  they  are  more 
frequent.  Their  homely  joys,  and  destiny  obscure. 
Now  fades  the  glimmering  landfcapc  on  the  fght ;  and 
cl!  the  air  afolemn  fillnejs  holds.  In  general,  that  veri¬ 
fication  may  be  lefs  difficult,  and  the  cadence  more  uni¬ 
formly  pleafing  *,  and  fometimes,  too,  in  order  to  give 
energy  to  expreffion,  or  vivacity  to  an  image, — the 
Fnglifh  poet  is  permitted  to  take  much  greater  liberties 
than  the  profe-writer,  in  arranging  his  words,  and  mo¬ 
dulating  his  lines  and  periods.  Examples  may  be  feen 
in  every  page  of  Paradife  Lofl. 

(2.)  Some  of  our  poetical  words  take  an  additional 
fyllable,  that  they  may  fuit  the  verfe  the  better  ;  as, 
d if  part,  diflam,  difport ,  affright ,  enchain,  for  part,  flain, 
fport,  fright,  chain.  Others  feem  to  be  nothing  elfe 
than  common  words  made  ffiorter,  for  the  convenience 
of  the  verifier.  Such  are,  auxiliar,  fuhlnnar,  trump , 
vale,  part,  clime,  fuhmifs ,  frolic ,  plain,  drear,  dread, 
helm ,  morn,  mead,  eve  and  even,  gan ,  illume  and  illu¬ 
mine,  ope ,  hoar,  bide,  /wage ,  fcape  ;  for  auxiliary,  fublu- 
mry,  trumpet,  valley,  depart,  climate,  fubmiffive,  frolic- 
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fome,  complain,  dreary,  dreadful,  helmet,  morning,  mea-  Of  Poetical 
dow,  evening,  began  or  began  to,  illuminate,  open,  hoa-  Words. 

ry,  abide,  affuage,  efcape. - Of  fome  of  thefe  the  fliort 

form  is  the  more  ancient.  In  Scotland,  even,  morn , 
bide,  fwage,  are  Hill  in  vulgar  ufe  ;  but  morn,  except 
when  contradiflinguifhed  to  even,  is  fynonymous,  not 
with  morning  (as  in  the  Engliffi  poetical  dialed),  but 
with  morrow.  The  Latin  poets,  in  a  way  fomewhat 
fimilar,  and  perhaps  for  a  limilar  reafon,  fhortened  fun - 
damentum,  tutamentuin,  munimentum ,  &c.  into  funda- 
men,  tutamen,  muiiimcn. 

(3.)  Of  the  following  words,  which  are  now  almofi: 
peculiar  to  poetry,  the  greater  part  are  ancient,  and 
were  once  no  doubt  in  common  ufe  in  England,  as 
many  of  them  {fill  are  in  Scotland.  Afeld,  amain,  an - 
noy  (a  noun),  anon,  aye  (ever),  belief,  blithe ,  brand 
(fvvord),  bridal,  carol,  dame  (lady),  featly ,  fell  (an  ad- 
jedive),  gaude,  gore,  hiof  (army),  lambkin,  late  (of  late), 
lay  (poem),  lea,  glade ,  gleam ,  hurl,  lore,  meed,  orifons, 
plod  (to  travel  laborioufly),  ringlet,  rue  (a  verb)  ruth , 
ruthlefs,fojourn  (a  noun),  fmite,fpeed  (an  adive  verb), 
fave  (except),  fpray  (twi  f),  feed,  f  vain  (fon  g),  fraud, 
fwain,  thrall,  thrill,  trail  (a  verb),  troll,  wail,  welter , 
warble,  wayward,  woo,  the  while  (in  the  mean  time), 
yon,  of  yore . 

(4.)  Thefe  that  follow  are  alfo  poetical  ;  but,  fo  far 
as  appears,  were  never  in  common  ufe.  Appal,  arrowy , 
attune,  battailous,  breezy,  car  (chariot),  clarion ,  cates , 
conifer,  darkling,  flicker,  floweret,  emblaze,  gain jh,  cir¬ 
clet,  impearl,  nightly,  noifelefs,  pinion  (wing),  fadowit, 
fumberous ,freamy ,  troublous ,  wilder  (a  verb),  ffrill  (a 
verb),  Jhook  (ffiaken),  madding,  view  lefs. — The  follow¬ 
ing,  too,  derived  from  the  Greek  and  Latin,  feem  pe¬ 
culiar  to  poetry.  Clang,  clangor,  choral,  bland,  boreal, 
dire,  enfanguined,  ire,  ireful,  lave  (to  wafh),  nymph,  (la¬ 
dy,  girl),  orient,  panoply,  philomel,  infuriate,  jocund,  ra¬ 
diant,  rapt,  redolent ,  refulgent,  verdant,  vernal,  zephyr, 
zone  (ff\x^hC),fylvan,fuffvfe. 

(c.)  In  molt  languages,  the  rapidity  of  pronuncia¬ 
tion  abbreviates  fome  of  the  commonelt  words,  or  even 
joins  two,  or  perhaps  more,  of  them,  into  one  ;  and 
fome  of  thofe  abbreviated  forms  find  admiffion  into  wri¬ 
ting.  The  Engliffi  language  was  quite  disfigured  by 
them  in  the  end  of  the  laft  century  *,  but  Swift,  by  his 
fatire  and  example,  brought  them  into  difrepute  :  and, 
though  fome  of  them  be  retained  in  converfation,  as 
don't,  fjan't,  can't,  they  are  now  avoided  in  folemn 
ftyle  ;  and  by  elegant  writers  in  general,  except  where 
the  colloquial  dialed  is  imitated,  as  in  comedy.  *27r 
and  ’ twas ,  fince  the  time  of  Shaftefbury,  feem  to  have 
been  daily  lofmg  credit,  at  lead  in  profe ;  but  ftill  have 
a  place  in  poetry,  perhaps  becaufe  they  contribute  to 
concifenefs.  ’ Twas  on  a  lofty  vafe's  fide .  Gray. — 'Tis 
true ,  ' tis  certain,  man ,  though  dead,  retains  part  of  him - 
felfl  Pope.  In  verfe  too,  over  may  be  fhortened  into 
o'er,  (which  is  the  Scotch,  and  probably  was  the  old 
Engliffi,  pronunciation) ;  never  into  ne'er  ;  and  from  the 
and  to,  when  they  go  before  a  word  beginning  with  a 
vowel,  the  final  letter  is  fometimes  cut  off.  O'er  hills , 
o'er  dales,  o'er  crags ,  o'er  j'oeks  they  go.  Pope. —  Where'er 
Jhe  turns ,  the  Graces  homage  pay.  And  all  that  beauty, 
all  that  wealth  e'er  gave.  Rich  with  the  fpoils  of  time 
did  ne'er  unroll.  Gray. — T' alarm  th'  eternal  inidnight 

cf  the  grave. - Thefe  abbreviations  are  now  peculiar 

to  the  poetical  longue,  but  not  neceffary  to  it.  They 

fometimes 
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Of  Poetical  fotnetimes  promote  brevity,  and  render  verfification  lefs 
Words,  difficult. 

'  (6.)  Thofe  words  which  are  commonly  called  com¬ 

pound  epithets^  as  rofy  finger'd ,  rojy  bofom'd ,  many -twink¬ 
lings  many -foundings  mofs -grown,  bright-  eyed ,fraw- built, 

fpirit -Jlirring,  incenf e-breathing,  heaven  taught,  love-whif 
pering,  lute-refounding,  are  alio  to  be  confidered  as  part 
of  our  poetical  dialed.  It  is  true,  we  have  compound¬ 
ed  adjectives  in  familiar  ufe,  as  highfeafoned ,  well-natu¬ 
red,  ill-bred,  and  innumerable  others.  But  we  fpeak  of 
thofe  that  are  lefs  common,  that  feldom  occur  except 
8  in  poetry,  and  of  which  in  profe  the  ufe  would  appear 
to  be  ufed  affixed.  And  that  they  fometimes  promote  brevity 
fparingly!  and  vivacity  of  expreffion,  cannot  be  denied.  But  as 
they  give,  when  too  frequent,  a  itiff  and  finical  air  to 
&  performance  \  as  they  are  not  always  explicit  in  the 
fenfe,  nor  agreeable  in  the  found  ;  as  they  are  apt  to 
produce  a  confufion,  or  too  great  a  multiplicity,  of 
images  5  as  they  tend  to  disfigure  the  language,  and 
fumiffi  a  pretext  for  endlefs  innovation  \  they  ought  to 
be  ufed  fparingly  \  and  thofe  only  ufed  which  the  prac¬ 
tice  of  popular  authors  has  rendered  familiar  to  the  ear, 
and  which  are  in  themfelves  peculiarly  emphatical  and 
harmonious. 

(7.)  In  the  transformation  of  nouns  into  verbs  and 
participles,  our  poetical  dialed  admits  of  greater  lati¬ 
tude  than  profe.  Hymn,  pillow,  curtain,  ilory,  pil¬ 
lar,  pidure,  peal,  furge,  cavern,  honey,  career,  cinc¬ 
ture,  bofom,  fphere,  are  common  nouns  ;  but  to  hyinn, 
40  pillow,  curtained,  pillared,  piBured,  pealing, /urging, 
cavern* d,  honied,  careering,  cinBured,  bofomed,  fphered, 
would  appear  aifeded  in  profe,  and  yet  in  verfe  they 
are  warranted  by  great  authorities,  though  if  mud  be 
*  7  hrjTryn  confefled  that  they  are  cenfured  by  an  able  critic*  j  who 
had  fludied  the  Englifh  language,  both  poetical, and 
profaic,  with  wonderffil  diligence. 

Some  late  poets,  particularly  the  imitators  of  Spen- 
firf,  have  introduced  a  great’ variety  of  uncommon  words, 
as  certes,  eftfoons,  ne,  whilom,  tranfmew,  moil,  fone, 
lofel,  albe,  hight,  dight,  pight,  thews,  couthful,  affot, 
muchel,  wend,  arrear,  &c.  Thefe  were  once  poetical 
words,  no  doubt*,  but  they  are  now  oblolete,  and  to 
many  readers  unintelligible.  No  man  of  the  prefent  age, 
however  converfant  in  this  dialed,  would  naturally  ex- 
prefs  himfelf  in  it  on  any  interring  emergence  *,  or, 
fuppofing  this  natural  to  the  antiquarian,  it  would  ne¬ 
ver  appear  fo  to  the  common  hearer  or  reader.  A  mix- 
ture  of  thefe  words,  therefore,  mud  ruin  the  pathos  of 
modern  language  :  and  as  they  are  not  familiar  to  our 
ear,  and  plainly  appear  to  be  fought  after  and  affeded, 
will  generally  give  a  ftirTnefs  to  modern  verfification. 
Yet  in  fubjeds  approaching  to  the  ludicrous  they  may 
have  a  good  effed j  as  m  the  Schoolmiflrefs  of  Shendone, 
Parnel’s  Fairy-tale,  Thomfon’s  Cadle  of  Indolence,  and 
Pope’s  lines  in  the  Dunciad  upon  Wormius.  But  this 
effed  will  be  mod  pleafing  to  thofe  who  have  lead  occa- 
fion  to  recur  to  the  gloflary. 

Indeed,  it  is  not  always  eafy  to  fix  the  boundary  be¬ 
tween  poetical  and  obfolete  expreffions.  F o  many  readers, 
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lore,  meed,  behej,  h  lithe,  gaud e,fpr  ay,  thrall,  may  already  °f  Poetical 
appear  antiquated  ;  aad  to  fome  the  % le  of  Spcnfer,  or  {  cr  *" 
even  of  Chaucer,  may  be  as  intelligible  as  that  of  Dry-* 
den.  This  however  we  may  venture  to  affirm,  that  z 
word,  which  the  majority  of  readers  cannot  underdand 
without  a  gloffary,  may  with  reafon  be  confidered  as  ob¬ 
folete  }  and  ought  not  to  be  ufed  in  modern  compcfition, 
unlefs  revived,  and  recommended  to  the  public  ear,  by 
fome  very  eminent  writer.  There  are  but  few  words  lit 
Milton,  as  nathlefs,  tine,  fr ore,  bojky ,  &tc. ;  there  are 
but  one  or  two  in  Dryden,  as  f niffy  (f)  5  and  in  Pope, 
there  are  none  at  all,  which  every  reader  of  our  poetry 
may  not  be  fuppoled  to  underdand  \  whereas  m  Shake-? 
fpeare,  there  are  many,  and  in  Spenfer  many  more,  for 
which  one  who  knows  Englidi  very  well  may  be  obligati 
to  confult  the  dictionary.  The  praClice  of  Milton,  Dry¬ 
den,  or  Pope,  may  therefore,  in  almoft  all  cafes,  be  ad¬ 
mitted  as  good  authority  for  the  ufe  of  a  poetical  word. 

And  in  them,  all  the  words  above  enumerated,  as  poeti¬ 
cal,  and  in  prefent  ufe,  may  actually  be  found.  And  of 
fuch  poets  as  may  choofe  to  obferve  this  rule,  it  will  not 
be  faid,  either  that  they  rejeX  the  judgment  of  Quinti¬ 
lian,  who  recommends  the  newed  of  the  old  words,  and 
the  olded  of  the  new,  or  that  they  are  inattentive  to 
Pope’s  precept  \ 

Be  not  the  fird  by  whom  the  new  are  tried, 

Nor  yet  the  lad  to  lay  the  old  afide. 

K/V  on  Crit.  v.  3*  C; 


We  mud  not  fuppofe  that  thefe  poetical  words  ne¬ 
ver  occur  at  all  except  in  poetry.  Even  from  conver- 
fation  they  are  not  excluded  :  and  the  ancient  critics 
allow,  that  they  may  be  admitted  into  profe,  where 
they  occafionally  confer  dignity  upon  a  fublime  fubjeX, 
or  heighten  the  ludicrous  qualities  of  a  mean  one.  But 
it  is  in  poetry  only  where  the  frequent  ufe  of  them  does 
not  favour  of  affeXation. 

Nor  mud  we  fuppofe  them  effential  to  this  art.  Many 
paflages  there  are  ofexquifite  poetry,  wherein  not  a  fingle 
phrafe  occurs  that  might  not  be  ufed  in  profe.  In  faX , 
the  influence  of  thefe  words  in  adorning  Englidi  verfe  is 
not  very  extenfive.  Some  intluence  however  they  have. 

They  ferve  to  render  the  poetical  dyle,  fird,  more  melo¬ 
dious  ;  and,  fecondly,  more  folemn.  #  4 9 

Fird,  They  render  the  poetical  dyle  more  melodious,  In  which 
and  more  eafily  reducible  into  raeafure.  Words  of 
wieldy  fize,  or  didicult  pronunciation,  are  never  ufed  by  the  poeticaj 
correX  poets,  where  they  can  be  avoided  :  unlefs  in  their  ftyic  more 
found  they  have  fome  thing  imitative  of  the  fenfe.  Homer’s  melodious 
poetical  inflexions  contribute  wonderfully  to  the  fweet- 
nefs  of  his  numbers  :  and  if  the  reader  is  pleafed  to  look 
back  to  the  fpecimen  above  given  of  the  Englifh  poeti¬ 
cal  dialeX,  he  will  find  that  the  words  are  in  general 
well- founding,  and  fuch  as  may  coalefce  with  other  words, 
without  producing  harfh  combinations.  Quintilian  ob- 
ferves,  that  poets,  for  the  fake  of  their  verfe,  are  indul¬ 
ged  in  many  liberties,  not  granted  to  the  orator,  of 
lengthening,  fhortening,  and  dividing  their  words  * 
and  if  the  Greek  and  Roman  poets  claimed  tbs  iridul- ^rat.  lit.*. 

5E3  gence  F  5*1"' 


(D)  Dryden  in  one  place  (/Eneid  ix.  verf.  ic95.)  ufes  Faljtfied  to  denote  Pierced  through  and  through 
knowledges,  that  this  ufe  of  the  word  is  an  innovation  ;  and  has  nothing  "lesd  for  .t  but  his  own 
and  that  "Fa/fare  in  Italian  fometimes  means  the  fame  thing. 


He  ac- 


plead  for  it  but  his  own  authority* 
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.Ot  Poetical  gence  from  neceffity,  and  obtained  it,  the  Englifh,  thofe 
t  ‘^Qr^s<  i  oi  them  efpecially  who  write  in  rhyme,  may  claim  it 
•with  better  reafon ;  as  the  words  oi  their  language  are 
lefs  mufical  and  far  lefs  fuceptible  of  variety  in  arrange- 
50  ment  and  fyntax. 

and  folemrv  Secondly,  Such  poetical  words  as  are  known  to  be 
ancient  have  fomething  venerable  in  their  appearance, 
and  impart  a  folemnity  to  all  around  them.  This  re¬ 
mark  is  from  Quintilian  -7  who  adds,  that  they  give  to 
a  compofition  that  call  and  colour  of  antiquity  which 
.in  painting  is  fo  highly  valued,  but*  which  art  can  never 
*  Lib.  viii.  effectually  imitate*.  Poetical  wTords  that  are  either  not 
~ap.  3-  -ancient,  or  not  known  to  be  inch,  have,  however,  a  plea*-" 
'ling  effect  from  affociation.  We  are  accultomed  to  meet 
with  them  in  fublime  and  elegant  writing  ;  and -hence  r 
•they  come  to  acquire  fublimky  aitd  elegance  :  Even  as 
the  words  we  hear  on  familiar  occafions  come  to  be  ac¬ 
counted  familiar  ;  and  as  thofe  that  take  their  rife  among 
pick-pockets,  gamblers,  and  gypfies,  are  thought  too 
.indelicate  to  be  ufed  by  any  perfon  of  taffe  or  good  man¬ 
ners.  When  one  hears  the  following  lines,  which  abound 
•in  poetical  words, 

The  breezy  call  of  incenfe-breathing  morn, 

The  fwallow  twittering  from  the  ftraw-built  (lied, 

The  cock’s  flirill  clarion,  or  the  echoing  horn, 

No  more  fhall  roufe  them  from  their  lowly  bed  : 

— one  is  as  fenfible  of  the  dignity  of  the  language,  as 
one  would  be  of  the  vilenefs  or  vulgarity  of  that  man’s 
•fpeech,  who  fhould  prove  his  acquaintance  with  Bride- 
•well,  by  interlarding  his  difcourfe  with  fuch  terms  as  mill- 
f  See  the  doll,  queer  cull \  or  nobbing  cheat  f  j  or  who,  in  imitation 
Scoundrels'  of  fops  and  gamblers,  fhould  on  the  common  occaficns 
^LarTiia’^0^  ^e’  tal^  being  beat  hollow ,  o v  faving  his  dijlance  J. 
of  New-  '  What  gives  dignity  to  perfons  gives  dignity  to  language, 
market.  A  man  of  this  charaCler  is  one  who  has  borne  important 
employments,  been  conne&ed  with  honourable  affociates, 
and  never  degraded  himfelf  by  levity  or  immorality  of 
xondudf.  Dignified  phrafes  are  thofe  which  have  been 
.ufed  to  exprefs  elevated  fentiments,  have  always  made 
: their  appearance  in  elegant  compcfifion,  and  have  neve^ 
been  profaned  by  giving  permanency  or  utterance  to  the 
paffions  of  the  vile,  the  giddy,  or  the  worthlefs.  And 
as  by  an  active  old  age,  the  dignity  of  fuch  men  is  con¬ 
firmed  and  heightened  ;  fo  the  dignity  of  fuch  words,  if 
they  be  not  luffered  to  fall  into  difufe,  fcldom  fails  to  im¬ 
prove  by  length  of  time. 


Art.  II.  Of  Tropes  and  Figures. 

Tropes  and  If  it  appear  that,  by  means  of  figures,  language  may 
figures  r,e-  -be  made  more  plcajing  and  more  natural  than  it  would  be 
cefiary  to  without  them  ;  it  will  follow,  that  to  poetic  language, 

JarEuaee  enc*  IS  t0  P^e(lfe  by  imitating  nature ,  figures  muff 

.be  not  only  ornamental,  but  neceffary.  It  will  here  be 
proper,  therefore,  firft  to  point  out  the  importance  and 
utility  of  figurative  language  ;  fecondly,  to  fhow,  that 
figures  are  more  neceffary  to  poetry  in  general  than  to 
any  other  mode  of  writing. 

I.  As  "to  the  importance  and  utility  of  figurative  expref 
fwn7  in  making  language  more  pleafing  and  more  natu¬ 
ral  ,  it  may  be  remarked, 

(i.)  That  tropes  and  figures  are  often  neceffary  to 
fupply  the  Unavoidable  defe6ts  of  language.  When 
proper  words  are  wanting,  or  not  recolle&ed,  or  when 
we  do  not  choofe  to  be  always  repeating  them,  we  muff 
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have  recourfe  to  tropes  and  figures.  When  philofophefs:Ot'  Tropes 
began  to  explain  the  operations  of  the  mind,  they  found  ancl 
that  moil  of  the  words  in  common  ufe,  being' framed  to  ;^1gVrts^ 
anfwer  the  more  obvious  exigencies  of  life,  were  in  their  ^ 
proper  fignification  applicable  to  matter  only  and  its  to  fupply 
•qualities.  What  was  to  be  done  in  this  cafe  r  Would tlie  detects 
they  think  of  making  a  new  language  to  exprefs  the ot  firnpk 
qualities  of  mind  ?  No  ;  that  would  have  been  difficult 
or  impra&icable  }  and  granting  it  both  practicable  and  ' 

.eafy,  they  muff  have  iorefeen,  that  nobody  would  read 
.or  liffen  to  what  was  thus  fpoken  or  written  in  a  new 
and.confequently  in  an  unknown  tongue.  They-' there¬ 
fore  took  the  language  as  they  found  it  j  and  where- 
ever" they  thought  there  was  a  fimilarity  or  analogy  be¬ 
tween  the  qualities  of  the  mind  and  the  qualities  ot  mat¬ 
ter,  fcrupled  not  to  ufe  the  names  of  the  material  quali¬ 
ties  tropically,  by  applying  them  to  the  mental  qualities. 

Hence  came  the  ph rales  folidity  of  judgement,  warmth  of 
imagination,  enlargement  of  under  Handing,  and  many 
others ;  which,'  though  figurative,  exprels  the  meaning 
jtiff  as  yell  as  proper  words  would  have  done.  In  fatt, 
numerous  as  the  wrords  in  every  language  are,  they  muff 
always  fall  ihort  of  the  unbounded  variety  of  human 
thoughts  and  perceptions.  Taftes  and  fmelis  are  almoff 
as  numerous  as  the  fpecies  of  bodies,  bounds  admit  of 
perceptible  varieties  that  furpafs  all  computation,  and 
the  feven  primary  colours  may  be  diverfified  without  end. 

If  each  variety  of  external  perception  were  to  have  a 
.name,  language  would  be  infurmountably  difficult ;  nay, 
if  men  were  to  appropriate  a  clafs  of  names  to  each  par¬ 
ticular  fenfe,  they  would  multiply  words  exceedingly, 
without  adding  any  thing  to  the  clearnefs  of  fpeech. 

Thofe  words,  therefore,  that  in  their  proper  lignifi- 
cation  denote  the  objeCls  of  one  fenfe,  we  often  apply 
tropically  to  the  objects  of  another,  and  fay,  Sweet 
taffe,  i'weet  fmell,  fweet  found  ;  fharp  point,  (harp  t affe, 

(harp  found  7  harmony  of  founds,  harmony  of  colours, 
harmony  of  parts  *,  foft  filk,  foft  colour,  foft  found,  loft 
.temper  ;  and  fo  in  a  thoufand  inilances  :  and  yet  theie 
-words,  in  their  tropical  fignification,  are  not  lels  intelli¬ 
gible  than  in  their  proper  one  *,  for  lharp  taffe  and  fharp 
found,  are  as  expreffive  as  fharp  fword  \  and  harmony  of 
tones  is  not  better  underffood  by  the  mufician,  than  har¬ 
mony  of  parts  by  the  architedf,  and  harmony  of  colours 
by  the  painter. 

Savages,  illiterate  perfons,  and  children,  have  compa¬ 
ratively  but  few  words  in  proportion  to  the  things  they 
may  have  occafion  to  fpeak  of ;  and  muff  therefore  re¬ 
cur  to  tropes  and  figures  more  frequently  than  perfons 
of  copious  elocution.  A  feaman,  or  mechanic,  even 
when  he  talks  of  that  which  does  not  belong  to  his  art, 
borrows  his  language  from  that  which  does }  and  this 
makes  his  di&ion  figurative  to  a  degree  that  is  fome- 
times  entertaining  enough.  “  Death  (fays  a  feaman  in 
one  of  Smollet’s  novels)  has  not  yet  boarded  my  com¬ 
rade  \  but  they  have  been  yard-arm  and  yard-arm  thefe 
.three  glaffes.  His  farboard  eye  is  open,  but  faff  jammed 
in  his  head ;  and  the  haulyards  of  his  under  jaw  have 
, given  way.”  Thefe  phrafes  are  exaggerated  m7  but  we 
allow  them  to  be  natural,  becaufe  we  know  that  illiterate 
people  are  apt  to  make  ufe  of  tropes  and  figures  taken 
fron^their  own  trade,  even  when  they  fpeak  of  things 
that  are  very  remote  and  incongruous.  In  thofe  poems, 
therefore,  that  imitate  the  converfation  of  illiterate  per¬ 
fons,  as  in  comedy,  farce,  and  pafforal,  fuch  figures  ju- 

dicioufly 
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Of  Tropes  dicioufly  applied  may  render  tire  imitation  more  pleafiag, 
au^  becaufe  more  exadt  and  natural.  # 

,  F1£uves-  ,  Words  that  are  untuneable  and  harfti,  the  poet  is  oh- 
'  ten  obliged  to  avoid,  when  perhaps  he  has  no  other  way 
to  avoid  to  exprefs  their  meaning  than  by  tropes  and  figures  ; 
harfhnefs  of  ^r\d  fome  times  the  meafure  ot  his  verfe  may  oblige  him 
diction.  rejedt  a  proper  word  that  is  not  harih,  merely  on 

account  of  its  being  too  long,  or  too  ihort,  or  in  any 
other  way'  unfuitable  to  the  rhythm,  or  to  the  rhyme. 
And  hence  another  ufe  of  figurative  language,  that  it 
•  contributes  to  poetical  harmony.  Thus,  to  profs  the 
■  plain ,  is  frequently  ufed  to  fignify  to  he  flam  in  battle; 
liquid  plain  is  put  for  ocean ,  bluefrene  for fly,  and fy  Ivan 
reign  for  country  life . 

Tropes  and  (2.)  Tropes  and  figures  are  favourable  to  delicacy, 
figures  fa-  When  the  proper  name  of  a  thing  is  in  any  relpedt  un- 
vou table  to  pleafant,  a  well  chofen  trope  will  convey  the  idea  m  iuch 
delicacy;  *  way  as  to  give  no  offence.  This  is  agreeable,  and 
even  neceffary,  in  polite  converfation,  and  cannot  be  dif- 
pcnfed  with  in  elegant  writing  of  any  kind.  Many 
Words,  from  their  being  often  applied  to  vulgar  ufe,  ac¬ 
quire  a  rheannefs  that  difqualifies  them  for  a  place  in  e- 
rious  poetry  ;  while  perhaps,  under  the  influence  of  a 
‘diiferent  fyilem  of  manners,  the  correfponding  words  m 
another  language  may  be  elegant,  or  at  leaf!  not  vulgar. 
When  one  reads  Homer  in  the  Greek,  one  takes  no 
.offence  at  his  calling  Eumeus  by  a  name  which,  literally 
rendered,  fignifies  fwine-herd ;  firft ,  becaufe  the  Greek 
word  is  well-founding  in  itfelfj  fecondly,  .becaufe  we 
•have  never  heard  it  pronounced  in  converfation,  nor  con- 
fequently  debafed  by  vulgar  ufe;  and,  thirdly,  becaufe 
•we  know,  that  the  office  denoted  by  it  was,  m  the  age 
of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed,  if  a  name  fo  indelicate  as fwincr 
herd  had  in  his  traniktion  been  applied  to  fo  eminent  a 
perfonage  ;  and  therefore  he*  judicioufly  makes,  ufe  of 
the  trope  fijnecdoche ,  and  calls  him  fwain  *  ;  -a  word 
both  elegant  and  poetical,  and  not  likely  to  lead  the 
reader  into  any  miftake  about  the  perfon  fpoken  of,  as 
his  employment  had  been  deferred  in  a  preceding  paf- 
-fage.  The  fame  Eumeus  is  .[aid,  in  the  Ample  but  me¬ 
lodious  language  of  the  original,  to  have-  been  making 
his  own  (hoes  when  Ulyffes  came  to  his  door  ;  a  work 
‘  which  in  thofe  days  the  greateft  heroes  would  often  find 
-neceffary.  This,  too,  the  tranflator  foftens  by  a  tropi¬ 
cal  expreffion  : 

*  Here  fat  Eumenus,  and  his  cares  applied,. 

To  form  ftrong  hujkins  of  well  feafoned  hide. 


*  ■ O.lyjfey , 
book  xiv. 
ver.‘4 1  • 


A  hundred  other  examples  might  be  quoted  from  this 
trail fUtion  ;  but  thefe  will  explain  our  meaning. 

There  are  other  occafions  on  which  the  delicacy  of 
figurative  language  is.  Hill  more  needful  j  as  in  Virgil  s 
>  account  of  the  effefts  of  animal  love,  and  of  the  plague 
among  the  beafts,  in  the  third  Georgic  ;  where  Dryden’s 
flyle,  by  being  lefs  figurative  than  the  original,  is  in  one 
place’  exceedingly  filthy,  and  in  another  fliockingly  ob- 
feene. 

Hobbes  could  conftrue  a  Greek  author  ;  but  his  fkill 
in  words  mud  have  been  all  derived  from  the  dictionary ; 
for  he  feems  not  to  have  known  that  any  one  articulate 
found  could  be  more  agreable,  or  any  one  phrafe  more 
dignified  than  another.  In  his  Iliad  and  Odyffey,  even 
when  he  hits  the  author’s  fenfe  (which  is  not  always  the 
cafe),  he  proves,  by  his  choice  of  words,  that  of  harmo- 
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ny,  elegance,  or  energy  of  flyle,  he  had  no  manner  of  Or 
conception.  And  hence  that  work,  though  caned  a  Fii,urcs 

Translation  of  Homer,  does  not  even  deferve  the  name  - / 

of  poem  ;  becaufe  it  is  in  every  refpeft  unpleafing,  being 
nothin"  more  than  a  fictitious  narrative  delivered  m  a 
mean  profe,  with  the  additional  meannefs  of  harih  rhyme 
and  untuneable  meafure. — Trapp  underflood  Virgil  well 
enough  as  a  grammarian,  and  had  a  taile  for  his  beau¬ 
ties  :°yel  his  tranihtion  bears  no  relemblance  to  Virgil ; 
which  is  owing  to  the  lame  canie,  an  imprudent  choice 
of  words  and  figures,  and  a  total  want  of  harmony.  55 

The  delicacy  we  here  contend  for  may,  indeed,  hot however, 
in  converfation  and  in  writing,  be  carried  too  far.  I  o  call  may  be  car_ 
killing  an  iiuiocent  man  in  a  duel  an  affair  of  honour,  and  t00  for. 
a  violation  of  the  rights  of  wedlock  an  affair  of  gallantry, 
is  a  proititution  of  figurative  language.  Nor  is  it  any 
credit  to  us,  that  we  are  faid  to  have  upwards  of  40  fi¬ 
gurative  phrafes  to  exprefs  exceilive  drinking.  Lan¬ 
guage  of  this  fort  generally  implies,  that  the  public  ab¬ 
horrence  of  fuch  crimes  is  not  fo  llrong  as  it  ought  to 
be  :  and  it  is  a  queifion,  whether  even  our  morals  might 
not  be  improved,  if  we  were  to  call  thefe  and  fuch  like 
crimes  by  their  proper  names,  murder,  adultery,  drunken - 
nefs,  gluttony;  names  that  not  only  exprefs  our  mean* 
ino-,  but  alfo  betoken  our  disapprobation. — As  to  writ¬ 
ing,  it  cannot  be  denied,  that  even  Pope  himfelf,  in  the 
excellent  verfion  juft  now  quoted,  has  Sometimes,  for  the 
fake  of  his  numbers,  or  for  fear  of  giving  offence  by  too 
clofe  an  imitation  of  Homer’s  fimplicity,  employed  tropes 
and  figures  too  quaint  or  too  folemn  for  the  occaliorw 
And  the  finical  ityle  is  in  part  charaaerifed  by  the  wifi 
ter’?,  diflike  to  literal  expreflions,  and  affeaedly  iub- 
flituting  in  their  ftead  unneceffary  tropes  and  figures. 

With  thefe  authors,  a  man’s  only  child  muft  always  be 
his  only  ’hope;  a  country  maid  becomes  a  rural  beauty, 
or  perhaps  a  nymph  of  the  groves;  if  flattery  fmg  at  all, 
it  muft  be  a  fyren  fong ;  the  fliepherd’s  flute  dwindles 
into  an  oaten  reed,  and  his  crook  is  exalted  into  afeep- 
tre;  the  fiver  lilies  rife  from  their  golden  beds,  and 
languifh  to  the  complaining  gale.  A  young  woman, 
though  a  good  Chriftian,  cannot  make  herfelf  agree¬ 
able  ^without  facrificing  to  the  Graces ;  nor  hope  to  do 
any  execution  among  the  gentle  fwains,  till  a  whole  le¬ 
gion  of  Cupids,  armed  with  fames  and  darts,  and  other 
weapons,  begin  to  difeharge  from  her  eyes  their  formi¬ 
dable  artillery.  Tor  the  fake  of  variety,  or  of  the  verfe, 
fome  of  thefe  figures  may  now  and  then  find  a  place  in 
a  poem  j  but  in  profe,  unlefs  very  fparingly  ufed,  they 

favour  of  affe&ion.  .  55  , 

(3.)  Tropesand  figures  promote  brevity ;  and  brevity,  gropes  ana 

united  with  perfpicuity,  is  always  agreeable.  An  ex-  n*Qte  b^e_ 
ample  or  twTo  will  be  given  in  the  next  paragraph.  Sen-yj^  and 
timents  thus  delivered,  and  imagery,  thus  painted,  are 
readily  apprehended,  by  the  mind,  make. a  ftrong  im- 
preflion  upon  the  fancy s  and  remain  long  in  the  memo¬ 
ry  ;  whereas  too  many  words,  even  when  the  meaning 
is  good,  never  fail  to  bring  difguft  and  wearinefs.  They 
argue  a  debilitv  of  mind  which  binders  the  author  from 
.  feeing  his  thoughts  in  one  difthuft  point  of  view  ;  and 
they  alfo  encourage  a  fufpicion,  that  there  is  fomething 
faulty  or  defe&ive  in  the  matter.  In  the  poetic  flyle, 
therefore,  which  is  addrefled  to  the  fancy  and  paflions, 
and  intended  to  make  a  vivid,  a  pleafing,  and  a  perma¬ 
nent  impreflion,  brevity,  and  confeqUently  tropes  and 
figures,  are  indifpeofable.  And  a  language  will  always 

-  '  be 
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Of  Tropes  be  the  better  fulled  to  poetical  purpofes,  the  more  it 
Figures.  a<^m^.s  brevity  3 — a  chara&er  which  is  more 

«  -  j  confpicuous  in  the  Greek  and  Latin  than  in  any  modern 

tongue,  and  much  lefs  in  the  French  than  in  the  Italian 
^  or  Englifh. 

contribute  (4.)  Tropes  and  figures  contribute  to  ftrength  or 
to  ftrength  energy  of  language,  not  only  by  their  concifenefs,  but 
cf Ian "ua|e.  a^°  ^  conveying  to  the  fancy  ideas  that  are  eafily  com- 
a  prehended,  and  make  a  ftrong  impreftion.  We  are 
powerfully  afFeCted  with  what  we  fee,  or  feel,  or  hear. 
When  a  fentiment  comes  enforced  or  illuftrated  by  figures 
taken  from  obje&s  of  fight,  or  touch,  or  hearing,  one 
thinks,  as  it  were,  that  one  fees,  or  feels,  or  hears,  the 
thing  Ipoken  of  3  and  thus,  what  in  itfelf  would  perhaps 
be  obfeure,  or  is  merely  intellectual,  may  be  made  to 
feize  our  attention  and  intereft  our  paflions  almoft  as  ef¬ 
fectually  as  if  it  were  an  objeCl  of  outward  fenfe.  When 
Virgil  calls  the  Scipios  thunderbolts  of  war ,  he  very 
ftrongly  exprefies  in  one  word,  and  by  one  image,  the  ra¬ 
pidity  of  their  victories,  the  noife  their  atchievements 
made  in  the  world,  and  the  ruin  and  condensation  that 
attended  the*;  irrefiftible  careen — When  Homer  calls 
Ajax  the  bulwark  of  the  Greeks ,  he  paints  with  equal 
brevity  his  vaft  fize  and  ftrength,  the  difficulty  of  pre¬ 
vailing  again  ft  him,  and  the  confidence  wherewith  his 
countrymen  repofed  on  his  valour. — When  Solomon  fays 
of  the  ftrange  woman,  or  harlot,  that  “  her  feet  go  down 
to  death,”  he  lets  us  know,  not  only  that  her  path  ends 
in  definition,  but  alfo,  that  they  who  accompany  her 
will  find  it  eafy  to  go  forwards  to  ruin,  and  difficult  to 
return  to  their  duty. — Satan’s  enormous  magnitude,  and 
refulgent  appearance,  his  perpendicular  afeent  through 
a  region  of  darknefs,  and  the  inconceivable  rapidity  of 
his  motion,  are  all  painted  out  to  our  fancy  by  Milton, 
in  one  yery  ffiort  fimilitude, 

Sprung  upward,  like — a  pyramid  of  fire. 

Par .  Lof.  iv.  1013. 

To  take  in  the  full  meaning  gF  which  figure,  we  mud 
imagine  ourfelves  in  chaos,  and  a  vaft  luminous  body 
Tiling  upwards,  near  the  place  where  we  are,  fo  fwiftiy 
as  to  appear  a  continued  track  of  light,  and  leflening 
to^the  view  according  to  the  increafe  of  diftance,  till  it 
end  in  a  point,  and  then  difappear  3  and  all  this  muff  be 

fuppofed  to  (trike  our  eye  at  one  inftant. - Equal  to 

this  in  propriety,  though  not  in  magnificence,  is  that  al¬ 
legory  of  Gray, 

The  paths  of  glory  lead  but  to  the  grave  : 

Which  prefents  to  the  imagination  a  wide  plain,  where 
feveral  roads  appear,  crowded  with  glittering  multitudes, 
and  i fluing  from  different  quarters,  but  drawing  nearer 
and  nearer  as  they  advance,  till  they  terminate  in  the 
dark  and  narrow  houfe,  where  all  their  glories  enter  in 

fucceffion,  and  difappear  for  ever _ When  it  is  faid 

in  Scripture,  of  a  good  man  who  died,  that  he  fell 
afleep,  what  a  number  of  ideas  are  at  once  conveyed  to 
onr  imagination,  by  this  beautiful  and  expreflive  figure  : 
As  a  labourer,  at  the  dofe  of  day,  goes  to  fieep,  with 
the  fatisfa&ion  of  having  performed  his  work,  and  with 
the  agreeable  hope  of  awaking  in  the  morning  of  a  new 
day,  refrefhed  and  cheerful  3  fo  a  good  man,  at  the  end 
of  life,  refigns  himfelf  calm  and  contented  to  the  will  of 
his  Maker,  with  the  fweet  refleCKon  of  having  endea¬ 
voured  to  do  his  duty,  and  with  the  tranfporting  hope 
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of  foon  awaking  in  the  regions  of  light,  to  life  and  hap-  Of  1’ropes 
pinefs  eternal.  The  figure  alfo  fuggefts,  that  to  a  good  .and  r 
man  the  tranfition  from  life  to  death  is,  even  in  the  fenfa-  ■  Flg^refr_, 
tion,  no  more  painful,  than  when  our  faculties  melt  away 

into  the  pleafmg  infen  Ability  of  fieep. - Satan,  flying 

among  the  (tars,  is  faid  by  Milton  to  u  fail  between 
worlds  and  worlds  3”  which  has  an  elegance  and  force  far 
fuperior  to  the  proper  word  fly.  For  by  this  ailufion 
to  a  (hip,  we  are  made  to  form  a  lively  idea  of  his  great 
fize,  and  to  conceive  of  his  motion,  that  it  was  equable 

and  majefiic. - Virgil  ufes  a  happy  figure  to  exprefr 

the  fize  of  the  great  wooden  horfe,  by  means  of  which 
the  Greeks  were  conveyed  into  Troy  :  “  Equum  divinai 

Palladis  arte  cediflcantP - Milton  is  ffill  bolder  when 

he  fays, 

Who  would  not  fmg  for  Lycidas  !  he  knew 

Himfelf  to  fing,  and  build  the  lofty  rhyme . 

The  phrafe,  however,  though  bold,  is  emphatical  3  and 
gives  a  noble  idea  of  the  durability  of  poetry,  as  well 
as  of  the  art  and  attention  requifite  to  form  a  good 

poem. - There  are  hundreds  of  tropical  expreflions  in 

common  ufe,  incomparably  more  energetic  than  any  pro¬ 
per  words  of  equal  brevity  that  could  be  put  in  their 
place.  A  cheek  burning  with  blufiies,  is  a  trope  which 
at  once  deferibes  the  colour  as  it  appears  to  the  beholder, 
and  the  glowing  heat  as  it  is  felt  by  the  perfon  blufhing. 

Chilled  with  defpondence,  petrified  with  aftonifhment, 
tlumderflruck  with  difagreeable  and  unexpected  intelli¬ 
gence,  melted  with  love  or  pity,  diffolved  in  luxury,  har¬ 
dened  in  wi  c k e d n e fs ,  foftening  into  remorfc,  inflamed  with 
defire,  to  fed  with  uncertainty,  &c. — every  one  is  fenfible 
of  the  force  of  thefe  and  the  like  phrafes,  and  that  they 
mu  ft  contribute  to  the  energy  of  compofition.  g 

(5.)  Tropes  and  figures  promote  ftrength  of  expref-They  are 
fion  3  and  are  in  poetry  peculiarly  requifite,  becaufe  they  1  kewife 
are  often  more  natural ,  and  more  imitative ,  than  proper the  lan“ 
words.  In  faCt,  this  is  fo  much  the  cafe,  that  it  would 
be  importable  to  imitate  the  language  of  paflion  without ^  * 
them.  It  is  true,  that  when  the  mind  is  agitated,  one 
does  not  run  out  into  allegories,  or  long-winded  fimf- 
litudes,  or  any  of  the  figures  that  require  much  attention 
and  many  -words,  or  that  tend  to  withdraw  the  fancy 
from  the  objeCl  of  the  paflion.  Yet  the  language  of 
many  paflions  muft  be  figurative  notwithflanding  3  be¬ 
caufe  they  roufe  the  fancy,  and  direCl  it  to  objeCls 
congenial  to  their  own  nature,  which  diverfify  the  lan¬ 
guage  of  the  fpeaker  with  a  multitude  of  allufions. 

The  fancy  of  a  very  angry  man,  for  example,  prefents 
to  his  view  a  train  of  difagreeable  ideas  conneCled  with 
the  paflion  of  anger,  and  tending  to  encourage  it  3  and 
if  he  fpeak  without  reftraint  during  the  paroxyfm  of 
his  rage,  thofe  ideas  will  force  themfelves  upon  him, 
and  compel  him  to  give  them  utterance.  “  Infernal 
monfler!  (he  will  fay), — my  blood  boils  at  him  3  he 
has  ufed  me  like  a  dog  5  never  w^as  man  fo  injured  as 
I  have  been  by  this  barbarian.  He  has  no  more  fenfle 
of  propriety  than  a  fione.  His  countenance  is  diabolical, 
and  his  foul  as  ugly  as  his  countenance.  His  heart  is 
cold  and  hard,  and  his  refolutions  dark  and  bloody,”  &c. 

This  fpeech  is  wholly  figurative.  It  is  made  up  of  rneta- 
phors  and  hyperboles ,  which,  with  the  profopopcia  and 
apoflrophe ,  are  the  moft  paflionate  of  all  the  figures. 

Lear,  driven  out  of  doors  by  his  unnatural  daughters, 
in  the  midft  of  darknefs,  thunder,  and  tempeft,  natu¬ 
rally 
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Of  T. opes  rally  breaks  forth  (for  lifs  indignation  is  j aft  now  raifed 
and  to  the  very  liiglieft  pitch)  into  the  following  violent  ex- 
t  r‘S"reS-  ,  clamation  againft  the  crimes  of  mankind,  in  which  almoft 
™  v "  '  every  word  is  figurative. 


Tremble,  thou  wretch, 

That  haft  within  thee  undivulgcd  crimes 
Unwhipt  of juftice.  Hide  thee,  thou  bloody  hand, 
Thou  perjur’d,  and  thou  flmular  of  virtue, 

That  art  inceftuous.  Caitiff,  to  pieces  {hake, 

That  under  covert,  and  convenient  feeming, 

Haft  praflis’d  on  man’s  life.  Clofe  pent-up  guilts, 

Hive  your  concealing  continents,  and  cry 

Thefe  dreadful  fummoners  grace.  King  Lear . 


- The  vehemence  of  maternal  love,  and  forrow  from 

the  apprehenhon  of  lofing  her  child,  make  the  Lady 
Conftance  utter  a  language  that  is  ftrongly  figurative, 
though  quite  fuitable  to  the  condition  and  character  of 
the  fpeaker.  The  paffage  is  too  long  for  a  quotation, 
but  concludes  thus : 

O  Lord  i  my  boy,  my  Arthur,  mV  fair  fon. 

My  life,  my  joy,  my  food,  my  all  the  world, 

My  widow- comfort,  and  my  forrow’s  cure.  King  John . 

- Similar  to  this,  and  equally  expreftive  of  conjugal 

love,  is  that  beautiful  hyperbole  in  Homer  \  where  An¬ 
dromache,  to  diffuade  her  hufband  from  going  out  to 
the  battle,  tells  him  that  flue  had  now  no  mother,  father, 
or  brethren,  all  her  kindred  being  dead,  and  her  native 
country  defolate  \  and  then  tenderly  adds, 

But  while  my  He&or  yet  furvives,  I  fee 

My  father,  mother,  brethren,  all  in  thee.  Iliad,  b.  vi. 

The  fim-  As  the  paflions  that  agitate  the  foul,  and  roufe  the 
pleft  lan-  fancy,  are  apt  to  vent  themfelves  in  tropes  and  figures, 
gua^e  mod  fQ  thofe  that  deprefs  the  mind  adopt  for  the  moft  part 
ftfWe  to  a  p]a;n  di6lion  without  any  ornament  :  for  to  a  deje&td 
paSScs"*  mind,  wherein  the  imagination  is  generally  inaffive,  it 
is  not  probable  that  any  great  variety  of  ideas  will  pre- 
fent  themfelves  \  and  when  thefe  are  few  and  familiar, 
the  words  that  exprefs  them  muft  be  fimple.  As  r.o 
author  equals  Shakefpeare  in  boldnefs  or  variety  of 
figures  when  he  copies  the  ftyle  of  thofe  violent  paflions 
that  ftimulate  the  fancy  *,  fo,  when  he  would  exhibit 
the  human  mind  in  a  dejefled  ftate,  no  uninfpired  writer 
excels  him  in  fimplicity.  The  fame  Lear  whofe  refent- 
ment  had  impaired  his  under ftan ding,  while  it  broke 
out  in  the  mofl  boifterous  language,  when,  after  fome 
medical  applications,  he  recovers  bis  reafon,  his  rage 
being  now  exhaufted,  his  pride  humbled,  and  his  fpirits 
totally  deprefled,  fpeaks  in  a  ftyle  than  which  nothing 
can  be  imagined  mere  fimple  or  more  affefhng. 

Pray,  do  not  mock  me  : 

I  am  a  very  foolifli,  fond  old  man, 

Fourfcore  and  upward  ;  and,  to  deal  plainly  with  you, 

I  fear  I  am  not  in  my  perfect  mind. 

Methinks  I  fhould  know  you,  and  know  this  man  \ 

Yet  I  am  doubtful :  for  I  am  mainly  ignorant 
What  place  this  is  \  and  all  the  fkill  1  have 
Bemembers  not  thefe  garments  :  nor  I  know  not 
Where  I  did  lodge  laft  night.  Lear ,  A£t  iv.  fc.  7. 

- Defdemona,  ever  gentle,  artlef-,  and  fincere,  fhock- 

ed  at  the  unkindnefs  of  her  hufband,  and  overcome  with 
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melancholy,  fpeaks  in  a  ftyle  fo  beautifully  fimple,  and  cf '^‘Pes 
fo  perfectly  natural,  that  one  knows  not  what  to  fay  in  Fi“ure$< 
commendation  of  it :  • *-y— mJ- 

My  mother  had  a  maid  call’d  Barbara  ; 

She  was  in  love,  and  he  flic  lov’d  prov’d  falfe, 

And  did  forfike  her.  She  had  a  fong  of  willow  } 

An  old  thing  it  was,  but  it  exprefs’d  her  fortune, 

And  flue  died  ftnging  it.  That  fong  to-night 
Will  not  go  from  my  mind :  I  have  much  to  do, 

But  to  go  hang  my  head  all  at  one  fide, 

And  fing  it  like  poor  Barbara.  Othello ,  A61  iv.  fc.  3. 

Sometimes  the  imagination,  even  when  exerted  to 
the  utmoft,  takes  in  but  few  ideas.  This  happens  when 
the  attention  is  totally  engroffed  by  fome  very  great 
objefl }  admiration  being  one  of  thofe  emotions  that 
rather  fufpend  the  exercife  of  the  faculties  than  pufh  them 
into  adlion.  And  here,  too,  the  fimpleft  language  is 
the  moft  natural  \  as  when  Milton  fays  of  the  Deity,  60 
that  he  fits  “  high-throned  above  all  height.”  And  as  and  to  the 

this  fimplicity  is  more  fuitable  to  that  one  great  exertion 

which  occupies  the  fpeaker’s  mind  than  a  more  elaborate  tion> 
imagery  or  language  would  have  been,  fo  has  it  Silfo  a 
more  powerful  efledl  in  fixing  and  elevating  the  imagi¬ 
nation  of  the  hearer  \  for  to  introduce  other  thoughts 
for  the  fake  of  iliuftrating  what  cannot  be  illuftrated, 
could  anfwer  no  other  purpofe  than  to  draw  off  the  at¬ 
tention  from  the  principal  idea.  In  thefe  and  the  like 
cafes,  the  fancy  left  to  itfelf  will  have  more  fatisfa&ion 
in  purfuing  at  leifure  its  own  fpeculations  than  in  at¬ 
tending  to  thofe  of  others  ;  as  they  who  fee  for  the  firft 
time  fome  admirable  object  would  choofe  rather  to  feaft 
upon  it  in  filence,  than  to  have  their  thoughts  interrupt¬ 
ed  by  a  long  defeription  from  another  perfon,  informing 
them  of  nothing  but  what  they  fee  before  them,  are  al¬ 
ready  acquainted  with,  or  may  eaflly  conceive. 

It  was  remarked  above  that  the  hyperbole, profopopeia, 
and  apojlroplie ,  are  among  the  moft  paftionate  figures. 

This  defer ves  illuft ration. 

1  ft,  A  very  angry  man  is  apt  to  think  the  injury  he 
has  juft  received  greater  than  it  really  is*,  and  if  he^^Xoa 
proceed  immediately  to  retaliate  byword  or  deed,  feldoitt  0f  anget\ 
fails  to  exceed  the  due  bounds,  and  to  become  injurious  love,  fear,, 
in  his  turn.  The  fond  parent  looks  upon  liis  child  as  a&c. 
prodigy  of  genius  and  beauty  }  and  the  romantic  lover 
will  not  be  perfuaded  that  his  iniftrefs  has  nothing  fuper- 
natural  either  in  her  mind  or  perfon.  Fear,  in  like 
manner,  not  only  magnifies  its  object  when  real,  but 
even  forms  an  object  out  of  nothing,  and  miftakes  the 
ii&ions  of  fancy  for  the  intimations  of  fenfe.^-No  won¬ 
der,  then,  that  they  who  fpeak  according  to  the  impulfe 
of  paftion  fhould  fpeak  hyperbolic  ally  ;  that  the  angry 
man  fhould  exaggerate  the  injury  he  has  received,  and 
the  vengeance  he  is  going  to  inflift  \  that  the  forrowful 
fhould  magnify  what  they  have  loft,  and  tile  joyful  what 
they  have  obtained  ;  that  the  lover  fhould  fpeak  extra¬ 
vagantly  of  the  beauty  of  his  miftrefs,  the  coward  of 
the  dangers  he  has  encountered,  and  the  credulous  clowrv 
of  the  miracles  performed  by  the  juggler.  In  fafr, 
thefe  people  would:  not  do'  juftice  to  what  they  feel  if 
they  did  not  fay  more  than  the  truth.  The  valiant  man, 
on  the  other  hand,  as  naturally  adopts  the  diminifhing 
hyperbole  when  he  fpeaks  of  danger  y  and  the  man  of 
fenfe,  when  he  is  obliged  to  mention  his  own  virtue  or. 
ability  j  bccaufe  it  appears  to  him,  or  he  is  willing  to 

confide  r. 
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Of  Tropes  confider  It,  as  lefs  than  tlie  truth,  or  at  beft  as  inconfi- 
and  derable.  Contempt  ufes  the  fame  figure  *,  and  there- 
t  /  fore  Petruchio,  afteding  that  paftlon,  affeds  alfo  the 

language  of  it :  •  ■ 

Thou  Heft,  thou  thread,  thpu  thimble, 
Thou  yard,  three-quarters,  half-yard,  quarter,  nail, 

Thou  flea,  thou  nit,  thou  winter-cricket,  thou  1 
Brav’d  in  mine  own  houfe  with  a  fkein  of  thread  ! 

Away,  thou  rag,  thou  quantity,  thou  remnant  ! 

Taming  of  the  Shrew,  Ad  iv.  fc.  I. 

Tor  fome  paffiions  confider  their  objects  as  important, 
and  others  as  unimportant.  Of  the  former  fort  are 
anger,  love,  fear,  admiration,  joy,  forrovv,  pride  :7  of  the 
latter  are  contempt  and  courage.  Thofe  may  be  faid 
to  fubdue  the  mind  to  the  objed,  and  thefe  to  fubdue 
the  objed  to  the  mind.  And  the  former,  when  violent, 
always  magnify  their  objects :  whence  the  hyperbole 
called  amplification,  or  auxejts  : .  and  the  latter  as  con- 
ftantly  diminifh  theirs ;  and  give  rife  to  the  hyperbole 
called  meiojis ,  or  diminution. — Even  when  the  mind  can¬ 
not  be  faid  to  be  under  the  influence  of  any  violent  paf- 
fion,  we  naturally  employ  the  fame  figure  when  we 
would  imprefs  another  very  ftrongly  with  any  idea.  “  He 
is  a  walking  fhadow :  he  is  worn  to  (kin  and  bone  }  he 
has  one  foot  in  the  grave  and  the  other  following  — 
thefe,  and  the  like  phrafes,  are  proved  to  be  natural  by 
their  frequency.  By  introducing  great  ideas,  the  hy¬ 
perbole  is  further  ufeful  in  poetry  as  a  fource  of  the 
fublime  *,  but  when  employed  injudicioufly  Is  very  apt 
to  become  ridiculous.  Cowley  makes  Goliah  as  big  us 
*  Davideis,  the  hill  down  which  he  was  marching  *  ;  and  tells  us, 
book  lii.  j-hat  wllen  he  came  into  the  valley  he  feemed  to  fill  it, 
and  to  overtop  the  neighbouring  mountains  (which,  by 
the  by,  feems  rather  to  leffen  the  mountains  and  valleys 
than  to  magnify  the  giant)  :  nay,  he  adds,  that  the  fun 
darted  back  when  he  faw  the  fplendour  of  his  arms. 
This  poet  feems  to  have  thought  that  the  figure  in 
queftion  could  never  be  fufficiently  enormous  5  but  Quin¬ 
tilian  would  have  taught  him,  “  Quamvis  omnis  hyper¬ 
bole  ultra  fidem,  non  tamen  efle  debet  ultra  modum.” 
The  reafon  is,  that  this  figure,  when  exceflive,  betokens 
rather  abfolute  infatuation  than  intenfe  emotion  ;  and 
refembles  the  efforts  of  a  ranting  tragedian,  or  the  ra¬ 
vings  of  an  enthufiaftic  declaimer,  who,  by  putting  on  the 
geflures  and  looks  of  a  lunatic,  fatisfy  the  difcerning 
part  of  their  audience,  that,  inftead  of  feeling  ftrongly, 
they  have  no  rational  feelings  at  all.  In  the  wildeft 
energies  of  nature  there  is  a  modefty  which  the  imitative 
$2  artift  will  be  careful  never  to  overftep. 

Profopo-  2dly,  That  figure,  by  which  things  are  fpoken  of  as 
poeia,  when  they  were  perfons,  is  called  profopoposia ,  or  perfonifca- 
proper.  It  is  a  bold  figure,  and  yet  is  often  natural.  Long 

acquaintance  recommends  to  fome  fhare  In  our  affedion 
even  things  inanimate,  as  a  houfe,  a  tree,  a  rock,  a 
mountain,  a  country  5  and  were  we  to  leave  fuch  a  thing 
without  hope  of  return,  wc  fhould  be  inclined  to  addrefs 
it  with  a  farewel,  as  if  it  were  a  percipient  creature. 
Hence  it  was  that  Mary  queen  of  Scotland,  when  on  her 
return  to  her  own  kingdom,  ,fo  affedionately  bade  adieu 
to  the  country  which  fhe  had  left.  “  Farewel  France,” 
faid  fine  j  u  farewel,  beloved  country,  which  I  {hall  ne¬ 
ver  more  behold  !”  Nay,  wre  find  that  ignorant  nations 
have  a  dually  worfhipped  fuch  things,  or  confidered  them 
as  the  haunt  of  certain  powerful  beings.  Dryads  and 
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hamadryads  were  ^  by  the  Greeks  and  Homans  fuppofed  Of  Tropes 
to  prefide  over  trees  and  groves  }  river  gods  and  nymphs, 
over  ftreams  and  fountains  ;  little  deities,  called  Tares 
and  Penates,  were  believed  to  be  the  guardians  of  hearths 
and  houfes.  In  Scotland  there  is  hardly  a  hill  remark¬ 
able  for  the  beauty  of  its  ftiape,  that  was  not  in  former 
times  thought  to  be  the  habitation  of  fairies.  Nay,  mo¬ 
dern  as  well  as  ancient  fuperftition  has  appropriated  the 
waters  to  a  peculiar  fort  of  demon  or  goblin,  and  people 
the  very  regions  of  death,  the  tombs  and  charnel -houfes* 
with  multitudes  of  ghofts  and  phantoms. — Befides,  when 
things  inanimate  make  a  ftrong  impreflion  upon  us,  whe¬ 
ther  agreeable  or  otherwife,  we  are  apt  to  addrefs  them 
in  terms  of  affedion  or  difiike.  The  failor  bleffes  the 
plank  that  brought  him  afhore  from  the  fhipwTeck  ;  and 
the  paftionate  man,  and  fometimes  even  the  philofopher, 
will  fay  bitter  words  to  the  {tumbling- block  that  gave 
him  a  fall. — Moreover,  a  man  agitated  with  any  interefi* 
ting  paftion,  efpecialiy  of  long  continuance,  is  apt  to  fan¬ 
cy  that  all  nature  fympathifes  wfith  him.  If  he  has  loft 
a  beloved  friend,  he  thinks  the  fun  lefs  bright  than  at 
other  times  5  and  in  the  fighing  of  the  winds  and  groves, 
in  the  lowings  of  the  herd,  and  in  the  murmurs  of  the 
ftream,  he  feems  to  hear  the. voice  of  lamentation.  But 
when  joy  or  hope  predominate,  the  whole  w  orld  affumes 
a  gay  appearance.  In  the  contemplation  of  every  part 
of  nature,  of  every  condition  of  mankind,  of  every  form 
of  human  fociety,  the  benevolent  and  the  pious  man,  the 
morofe  and  the  cheerful,  the  mifer  and  the  mifanthrope, 
finds  occafion  to  indulge  his  favourite  pafllon,  and  fees, 
or  thinks  he  fees,  his  owrn  temper  refleded  back  in  the 
adions,  fympathies,  and  tendencies  of  other  things  and 
perfons.  Our  affedions  are  indeed  the  medium  through 
which  wre  may  be  faid  to  furv.ey  ourfelves,  and  every 
thing  elfe  ;  and  whatever  be  our  inward  frame,  we  are 
apt  to  perceive  a  wonderful  congeniality  in  the  world 
without  us.  And  hence  the  fancy,  wrhen  roufed  by  real 
emotions,  or  by  the  pathos  of  compofition,  is  eafily  re¬ 
conciled  to  thofe  figures  of  fpeech  that  afcrihe  fympathy, 
perception,  and  the  other  attributes  of  animal  life,  to 
things  inanimate,  or  even  to  notions  merely  intelledual, 

— Motion,  too,  bears  a  clofe  affinity  to  adicn,  and  af- 
feds  our  imagination  nearly  in  the  fame  manner  \  and 
we  fee  a  great  part  of  nature  in  motion,  and  by  its  fenii- 
ble  effeds  are  led  to  contemplate  energies  innumerable. 

Thefe  condud  the  rational  mind  to  the  Great  Firft 
Caufe  \  and  thefe,  in  times  of  ignorance,  dilpofed  the 
vulgar  to  believe  in  a  variety  of  fubordinate  agents  em¬ 
ployed  in  producing  thofe  appearances  that  could  not 
otherwife  be  accounted  for.  Hence  an  endlefs  train  of 
fabulous  deities,  and  of  witches,  demons,  fairies,  genii  \ 
which,  if  they  prove  our  reafon  weak  and  our  fancy 
ftrong,  prove  alfo  that  perfonification  is  natural  to  the 
human  mind  ;  and  that  a  right  ufe  of  this  figure  may 
have  a  powerful  effed,  in  fabulous  writing'  efpecialiy,  to 
.engage  our  fympathy  in  behalf  of  things  as  well  as  per¬ 
fons  :  for  nothing  can  give  lading  delight  to  a  moral  be¬ 
ing,  but  that  which  awakens  fympathy,  and  touches  the 
heart ;  and  though  it  be  true  that  wre  fympathife  in  fcrc-e 
degree  even  with  inanimate  things,  yet  what  has,  or  is 
fuppofed  to  have,  life,  calls  forth  a  more  fincere  and 
more  permanent  fellowT-  feeling.' — Let  it  be  obferved  fur¬ 
ther,  that  to  awaken  our  fympathetic  feelings,  a  lively 
conception  of  their  objed  is  neceffary.  This  indeed  is 
true  of  almoft  all  our  emotions  5  their  keennefs  is  in  pro¬ 
portion 
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Of  Tropes  portion  to  the  vivacity  of  the  perceptions  that  excite 
aR^  them.  Diftrefs  that  we  fee  is  more  affe£ling  than  what 
Figures.  we  ^ear  Qp  *  .  a  perufal  0f  the  gayeft  fcenes  in  a 

*  Hor •  Ar.  comedy  does  not  roufe  the  mind  fo  effectually  as  the  pre- 

PoeUv,  i So.  fence  of  a  cheerful  companion  ;  and  the  death  of  a  friend 
is  of  greater  energy  in  producing  ferioufnefs,  and  the  Con- 
fideration  of  our  latter  end,  than  all  the  pathos  of  Young. 
Of  defcriptions  addreffed  to  the  fancy,  thofe  that  are 
tnofl  vivid  and  piCturefque  will  generally  be  found  to 
have  the  moll  powerful  influence  over  our  affeCtions ) 
and  thofe  that  exhibit  perfons  engaged  in  aCtion,  and 
adorned  with  vifible  infignia,  give  a  brifker  impulfe 
to  the  faculties  than  fuch  as  convey  intellectual  ideas 
w  only,  or  images  taken  from  ftill  life.  No  abftraCt  notion 
of  time,  or  of  love,  can  be  fo  ftriking  to  the  fancy  as 
the  image  of  an  old  man  accoutred  with  a  fcythe,  or  of 
a  beautiful  boy  with  wings  and  a  bow  and  arrows :  and 
no  phyfiological  account  of  frenzy  could  fugged  fo  vi¬ 
vid  an  idea  as  the  poet  has  given  us  in  that  exquifite  por¬ 
trait, 

And  moody  madnefs  laughing  wild  amid  fevereft  wo. 

And  for  this  reafon  partly  it  is  that  the  epic  poet,  in  or¬ 
der  to  work  the  more  effe&ually  Upon  our  pafftons  and 
imagination,  refers  the  fecret  fprings  of  human  conduCl, 
and  the  viciffitudes  of  human  affairs,  to  the  agency  of 
perfonified  caufes  ;  that  is,  to  the  machinery  of  gods  and 
goddeffes,  angels,  demons,  magicians,  and  other  power¬ 
ful  beings.  And  hence,  in  all  fublime  poetry,  life  and 
motion,  with  their  feveral  modes  and  attributes,  are  li¬ 
berally  beftowed  on  thofe  objeCts  wherewith  the  author 
intends  that  we  fhould  be  ftrongly  impreffed  :  fcenes  per¬ 
fectly  inanimate  and  ftill,  tending  rather  to  diffufe  a  lan¬ 
guor  over  the  mind  than  to  communicate  to  our  internal 
powers  thofe  lively  energies  without  which  a  being  ef- 
fentially  aftive  can  never  receive  complete  gratification. 
— Laftly,  fome  violent  paflions  are  peculiarly  inclined  to 
change  things  into  perfons.  The  horrors  of  his  mind 
haunted  Oreftes  in  the  fhape  of  furies.  Confcience,  in 
the  form  of  the  murdered  perfon,  flares  the  murderer  in 
the  face,  and  often  terrifies  him  to  diftraClion.  The  fu- 
perftitious  man,  travelling  alone  in  the  dark,  miftakes  a 
white  ftone  for  a  ghoft,  a  bufh  for  a  demon,  a  tree  wav¬ 
ing  wdth  the  wind  for  an  enormous  giant  brandifhing  a 
hundred  arms.  The  lunatic  and  enthufiaft  converfe  with 
perfons  who  exift  only  in  their  own  diftempered  fancy  j 
and  the  glutton  and  the  mifer,  if  they  were  to  give  ut¬ 
terance  to  all  their  thoughts,  would  often,  it  is  prefu- 
mable,  fpeak,  the  one  of  his  gold,  the  other  of  his  bel¬ 
ly,  not  only  as  a  perfon,  but  as  a  god, — the  objefl  of 
his  warmeft  love  and  moft  devout  regard. — More  need 
not  be  faid  to  prove  that  perfonification  is  natural,  and 
may  frequently  contribute  to  the  pathos,  energy,  and 
beauty  of  poetic  language. 

63  3dly,  Apojlrophe ,  or  a  fudden  diverfion  of  fpeech  from 

Apoftrophe  one  perfon  t0  another  perfon  or  thing,  is  a  figure 
now  to  be  nearly  reiate(J  to  the  former.  Poets  fometimes  make 
ufe  of  it,  in  order  to  help  out  their  verfe,  or  merely  to 
give  variety  to  their  ftyle  :  but  on  thefe  occafions  it  is 
to  be  confidered  as  rather  a  trick  of  art,  than  an  effort 
of  nature.  It  is  moft  natural,  and  moft  pathetic,  when 
the  perfon  or  thing  to  whom  the  apoftrophe  is  made, 
and  for  whofe  fake  we  give  a  new  dire&ion  to  our 
fpeech,  is  in  our  eyes  eminently  diftinguifhed  for  good 
or  evil,  or  rajfes  with*  us  fome  fudden  and  powerful 
Vot..  XVI.  Part  II. 
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emotion,  fuch  as  the  hearer  would  acquiefce  in,  or  at  0f  J™pes 
leaf!  acknowledge  to  be  reafonable.  But  this,  like  the  p|gUies. 
other  pathetic  figures,  muft  be  ufed  with  great  prudence. 

For  if,  inftead  of  calling  forth  the  hearers  fympathy,  it 
ftiould  only  betray  the  levity  of  the  fpeakei,  or  fuch  wan¬ 
derings  of  bis  mind  as  neither  the  fubjea  nor  the  occa* 
fion  would  lead  one  to  expert,  it  will  then  create  difi 
guft  inftead  of  approbation.  The  orator,  therefore,  mult 
not  attempt  the  paftionate  apoftrophe,  till  the  minds  of 
the  hearers  be  prepared  to  join  in  it.  And  every  au¬ 
dience  is  not  equally  obfequious  in  this  refpe£l.  In  the 
forum  of  ancient  Rome  that  would  have  paffed  for  fub- 
lime  and  pathetic,  which  in  the  moft  refpe£lable  Britifii 
auditories  would  appear  ridiculous.  For  our  ftyle  of 
public  fpeaking  is  cool  and  argumentative  5  and  par¬ 
takes  lefs  of  enthufiafm  than  the  Roman  did,  and  much 
lefs  than  the  modern  French  or  Italian.  Of  Britifii 
eloquence,  particularly  that  of  the  pulpit,  the  chief  re¬ 
commendations  are  gravity  and  fimplicity.  And  it  is 
vain  to  fay,  that  our  oratory  ought  to  be  more  vehement, 
for  that  matter  depends  on  caufes,  which  it  is  not  only 
inexpedient,  but  impollible  to  alter  j  namely,  on  the  cha- 
ra£ler  and  fpirit  of  the  people,  and  their  rational  notions 
in  regard  to  religion,  policy,  and  literature.^  The  ex¬ 
clamations  of  Cicero  would  weigh  but  little  in  our  par¬ 
liament  ;  and  many  of  thofe  which  we  meet  with  in 
French  fermons  would  not  be  more  effe£lual  if  attempt¬ 
ed  in  our  pulpit.  To  fee  one  of  our  preachers,  who 
the  moment  before  was  a  cool  realbner,  a  temperate 
fpeaker,  an  humble  Chriftian,  and  an  orthodox  divine, 
break  out  into  a  fudden  apoftrophe  to  the  immortal 
powers,  or  to  the  walls  of  the  church, .  tends  to  force  a 
fmile,  rather  than  a  tear,  from  thofe  among  us  who 
reflea,  that  there  is  nothing  in  the  fubjea,  and  fliould 
be  nothing  in  the  orator,  to  warrant  fuch  wanderings  of 
fancy  or  vehemence  of  emotion.  If  he  be  careful  to 
cultivate  a  pure  ftyle,  and  a  grave  and  graceful  utter¬ 
ance,  a  Britifii  clergyman,  who  fpeaks  from  conviaion 
the  plain  unaffeaed  words  of  truth  and  fobernefs,  of  be¬ 
nevolence  and  piety,  will,  it  is  believed,  convey  more 
pathetic,  as  well  as  more  permanent,  imprefiions  to  the 
heart,  and  be  more  ufeful  as  a  Chriftian  teacher,  than 
if  he  were  to  put  in  praaice  all  the  attitudes  of  Rofcius, 
and  all  the  tropes  and  figures  of  Cicero. 

But  where  the  language  of  paflion  and  enthufiafm  is 
permitted  to  difplay  itfelf,  whatever  raifes  any  ftrong 
emotion,  whether  it  be  animated  or  inanimate,  abfent 
or  prefent,  fenfible  or  intelleaual,  may  give  rife  to  the 
apoftrophe.  A  man  in  a  diftant  country,  fpeaking  of 
the  place  of  his  birth,  might  naturally  exclaim,  “  O  my 
dear  native  land,  (hall  I  never  fee  thee  more  1”  Or,  when 
fome  great  misfortune  befals  him,  “  Happy  are  ye,  O 
my  parents,  that  ye  are  not  alive  to  fee  this.”  We  have 
a  beautiful  apoftrophe  in  the  tmrd  book  of  the  Alneid, 
where  iErteas,  who  is  telling  his  (lory  to  Dido,  happen¬ 
ing  to  mention  the  death  of  his  father,  makes  a  fudden 
addrefs  to  him  as  follows  : 

_ -  hie,  pelagi  tot  tempeftatibus  a&us, 

Heu,  genitorem,  omnis  curse  cafufque  levamen, 

Amitto  Anchifen  1 hie  me,  pater  optime,  feffum 

Deferis,  heu,  tantis  nequicquam  erepte  periclis  ! 

This  apoftrophe  has  a  pleafing  effe£t.  It  feems  to  inti¬ 
mate,  that  the  love  which  the  hero  bore  his  father  was 
fo  great,  that* when  he  mentioned-  him  he  forgot  every 
5  F  tHnS 
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Oi  Tropes  tiling  eife  3  and,  without  minding  his  company,  one  of 
Figures  vv^lom  was  a  <luecn»  fuddenly  ad  dr e fled  himfelf  to  that 
j  which,  though  prefent  only  in  idea,  was  frill  a  principal 
objeft  of  hfs  affeftion.  An  emotion  fo  warm  and  fo 
reafonable  cannot  fail  to  command  the  fympathy  of  the 
reader. - When  Michael,  in  the  eleventh  book  of  Pa¬ 

radife  Loft,  announces  to  Adam  and  Eve  the  neceflity 
of  their  immediate  departure  from  the  garden  of  Eden, 
the  poet’s  art  in  preferring  the  decorum  of  the  two  cha- 
raflers  is  very  remarkable.  Pierced  to  the  heart  at  the 
thought  cf  leaving  that  happy  place,  Eve,  in  all  the 
violence  of  ungovernable  forrow,  break's  forth  into  a  pa¬ 
thetic  apoftrophe  to  Paradife,  to  the  flowers  flie  had 
reared,  and  to  the  nuptial  bower  fhe  had  adorned.  A- 
dam  makes  no  addrefs  to  the  walks,  the  trees,  or  the 
flowers  of  the  garden,  the  lofs  whereof  did  not  fo  much 
airlift  him  3  but,  in  his  reply  to  the  Archangel,  expref- 
fes,  without  a  figure,  his  regret  for  being  baniflied  from 
a  place  where  he  had  been  fo  often  honoured  with  a  fen- 
lible  manifeftation  of  the  divine  prefence.  The  ufe  of 
the  apoftrophe  in  the  one  cafe,  and  the  omiffion  of  it  in 
the  other,  not  only  gives  a  beautiful  variety  to  the  ftyie, 
but  alfo  marks  that  fuperior  elevation  and  compofure  of 
mind,  by  which  the  poet  had  all  along  diftinguifhed  the 
chnrafter  of  Adam. — One  of  the  fineft  applications  of 
this  figure  that  is  anywhere  to  be  feen,  is  in  the  fourth 
hook  of  the  fame  poem  3  where  the  author,  catching  by 
iy mpathy  the  devotion  of  our  firfl  parents,  fuddenly 
drops  his  narrative,  and  joins  his  voice  to  theirs  in  ado¬ 
ring  the  Father  of  the  univerfe. 

Thus  at  their  fhady  lodge  arriv’d,  both  flood, 

Both  turn’d,  avd  under  open  fky  ador’d 
The  God  that  made  both  Ikv,  air,  earth,  and  heav’n, 
Which  they  beheld,  the  moon’s  refplendent  globe, 
And  flarry  pole  : — Thou  alfo  mad ’ft  the  night, 

Maker  omnipotent !  and  thou  the  day, 

Which  we  in  our  appointed  work  employ’d 
Have  finiftr’d. - ~ 

Milton  took  the  hint  of  this  fine  contrivance  from  a 
well-known  pafiage  of  Virgil : 

Hie  juvenum  chorus,  ille  fenum  3  qui  carmine  laudes 

lierculeas  et  fafta  ferant  3— - 

- ut  duros  mille  labores 

Rege  fiib  Euryftheo,  fatis  Junonis  iniqum, 

Pertulerit : — Tu  nubigenas,  invifte,  bimembres, 
Hylaeumque,  Pholuinque  manu,  tu  Crefia  maftas 
Prodigia. - * - 

The  beauty  arifing  from  diverfified  compofition  is  the 
fame  in  both,  and  very  great  in  each.  But  every  read¬ 
er  muft  feel,  that  the  figure  is  incomparably  more  affeft- 
ing  to  the  mind  in  the  imitation  than  in  the  original. 
So  true  it  is,  that  the  moft  rational  emotions  raife  the 
moft  intenfe  fellow-feeling  3  and  that  the  apoftrophe  is 
then  the  moft  emphatical,  when  it  difplays  thofe  work¬ 
ings  of  human  affection  which  are  at  once  ardent  and 
64  well-founded. 

and^ures  CQnc^uc^c  head  :  Tropes  and  figures,  parti¬ 

te  ule tlilf  cularty  the  metaphor ,  fwiilitude,  and  allegory,  are  further 
as  they  *  ufeful  in  her  utifying  language,  by  fuggefting,  together 
fuggeft  with  the  thoughts  effential  to  the  fubjeft,  an  endlefs  va- 
an  tet^of  r^et^  aSree^le  images,  for  which  there  would  be  no 
agreeable  P*ace>  ^  writers  were  always  to  confine  themfelves  to  the 
images.  £rQt>er  sanies  of  things.  And  this  beauty  and  variety, 
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judicioufly  applied,  is  fo  far  Lorn  diftrafting,  that  it  OfTmpes 
tends  rather  to  fix  the  attention,  and  captivate  the  heart  ..anci 
of  the  readers,  by  giving  light,  and  life,  and  pathos,  to  Flgarcs-  , 
the  whole  compofition.  "  v  r 

II.  That  tropes  and  figures  are  more  neceflary  to 
poetry,  than  to  any  other  mode  of  writing,  was  the 
fecond  point  proposed  to  be  illuftrated  in  this  ieftion.  c 

Language,  as  already  obferved,  is  then  natural,  when  Tropes  and 
it  is  fiii table  to  the  fuppofed  condition  of  the  Ipeaker.  figures 
Figurative  language  is  peculiarly  fuitable  to  the  fuppo-more  nccef- 
fed  condition  of  the  poet  3  becaufe  figures  are  fug.Eeitedlar\t0  .1 
by  tne  iancy  3  and  the  fancy  of  him  who  compofes  to  an}  other 
poetry  is  more  employed  than  that  of  any  other  author,  mode  of 
Of  all  hiftorical,  philofophical,  and  theological  refearch-  writing, 
es,  the  objeft  is  real  truth,  which  is  fixed  and  perma- 
nent.  The  aim  of  rhetorical  declamation  (according  to 
Cicero)  is  apparent  truth  3  which,  being  lefs  determi- 
nate,  leaves  the  fancy  of  the  fpeaker  more  free,  gives 
greater  fcope  to  the  inventive  powers,  and  fupplies  Uie 
materials  of  a  more  figurative  phrafeology.  But  the 
poet  is  fubjeft  to  no  reftraints,  but  thole  of  verifimili- 
tude  3  which  is  ftill  lefs  determinate  than  rhetorical 
truth.  He  feeks  not  to  convince  the  judgement  of  his 
reader  by  arguments  of  either  r.eal  or  apparent  cogency  3 
lie  means  only  to  pleafe  and  intereft  him,  by  an  appeal 
to  his  fenfibility  and  imagination.  '  His  own  imagina¬ 
tion  is  therefore  continually  at  work,  ranging  through 
the  whole  of  real  and  probable  existence,  “  glancing 
from  heaven  to  earth,  from  earth  to  heaven,”  in  quell 
of  images  and  ideas  fuited  to  the  emotions  he  hirnfelf 
feels,  and  to  the  fympalhies  he  would  communicate  to 
others.  And,  confequently,  figures  of  fpeech,  the  off¬ 
ering  of  excurfive  fancy,  muft  (if  he  fpeak  according 
to  what  he  is  fuppofed  to  think  and  feel,  that  is,  ac¬ 
cording  to  his  fuppofed  condition)  tinfture  the  lan¬ 
guage  of  the  poet  more  than  that  of  any  other  compo¬ 
ser.  So  that,  if  figurative  diftion  be  unnatural  in  geo¬ 
metry,  becaufe  all  wanderings  of  fancy  are  unfuitaole, 
and  even  impoflible,  to  the  geometrician,  while  intent 
upon  his  argument  3  it  is,  upon  the  fame  principle,  per- 
feftly  natural,  and  even  unavoidable,  in  poetry  3  becaufe 
the  more  a  poet  attends  to  his  fubjeft,  and  the  better 
qualified  he  is  to  do  it  juftice,  the  more  aftive  will  hi^ 
imagination  be,  and  the  more  diverfified  the  ideas  that 

prefent  themfelves  to  his  mind. - Befides,  the  true 

poet  addreffes  himfelf  to  the  paftions  and  fympathies  of 
mankind  3  which,  till  his  own  be  raifed,  he  cannot  hope 
to  do  with  fuccels.  And  it  is  the  nature  of  many  paf- 
fions,  though  not  of  all,  to  increafe  the  aftivity  of  ima¬ 
gination  :  and  an  ^aftive  imagination  naturally  vents  it- 
ielf  in  figurative  language  3  nay,  unlefs  reftrained  by  a 
correft  tafte,  has  a  tendency  to  exceed  in  1L3  of  which 
Bifhop  Taylor  and  Lord  Verulam,  two  geniufes  diffe¬ 
rent  in  kind,  but  of  the  higheft  order,  are  memorable 
examples. 

We  faid,  that  “  the  poet  feeks  not  to  convince  the 
judgment  of  his  reader  by  arguments  of  either  real  or 
apparent  cogency.” - We  do  not  mean,  that  in  poe¬ 

try  argument  has  no  place.  The  moft  legitimate  rea- 
foning,  the  foundeft  philofophy,  and  narratives  purely 
hiftorical,  may  appear  in  a  poem,  and  contribute  great¬ 
ly  to  the  honour  of  the  author,  and  to  the  importance 
of  his  work.  All  this  we  have  in  Paradife  Loft.  We 
mean,  that  what  diftinguifhes  pure  poetry  from  other 
writing,  is  its  altitude,  not  to  fway  the  judgment  by  rea- 
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Of  Poetical  foiling,  but  to  pleafe  the  fancy,  and  move  the  paffions,by 
Hannony.  a  lively  imitation  of  nature.  Nor  would  we  exclude  poe- 
'  tical  erabellifhment  from  hiftory,  or  even  from  philofophy. 
Plato’s  Dialogues  and  tiie  Moral  Effays  of  Addifon 
and  Johnfon  abound  in  poetic  imagery  j  and  Livy  and 
Tacitus  often  amufe  their  readers  with  poetical  defcrip- 
tion.  In  like  manner,  though  geometry  and  phyfics  be 
different  fciences ;  though  abfhadt  ideas  be  the  fubjed, 
and  pure  demonfiration  or  intuiiion  the  evidence,  of  the 
former  ;  and  though  the  material  univerfe,  and  the  in¬ 
formations  of  feme,  be  the  fubjed  and  the  evidence  of 
the  latter  ;  yet  have  thefe  fciences  been  united  by  the 
beft  philo fophers,  and  very  happy  effefts  refulted  from 

the  union.  - - In  one  and  the  fame  work,  poetry,  hi llo- 

ry,  philofophy,  and  oratory,  may  doubtlefs  be.  blended  j 
nay,  thefe  arts  have  all  been  actually  blended  in  one  and 
the  fame  work,  not  by  Milton  only,  but  alfo  by  Ho¬ 
mer,  Virgil,  Lucan,  and  Shakefpeare.  Yet  Rill  thefe 
arts  are  different ;  different  in  their  ends  and  principles, 
and  in  the  faculties  of  the  mind  to  which  they  are  re- 
fpedively  addreffed  :  and  it  is  eafy  to  perceive  when  a 
writer  employs  one  and  when  another. 

§  2.  Of  the  Sound  of  Poetical  Language . 

As  the  ear,  like  every  other  perceptive  faculty,  is 
capable  of  gratification,  regard  is  to  be  had  to  the  found 
of  words,  even  in  profe.  But  to  the  harmony  of  lan¬ 
guage,  it  behoves  the  poet,  more  than  any  other  writer, 
to  attend  ;  as  it  is  more  efpecially  his  concern  to  render 
his  work  pleafurable.  In  fact,  we  find,  that  no  poet  was 
ever  popular  who  did  not  poffefs  the  art  of  harmonious 
compolition. 

What  belongs  to  the  fubjed  of  Poetical  Harmony 
may  be  referred  to  one  or  other  of  thefe  heads,  Sweet - 
nefs ,  Meafure ,  and  Imitation . 

I.  In  order  to  give  fweetnefs  to  language,  either  in 
verfe  or  profe,  all  words  of  harfh  found,  difficult  pro¬ 
nunciation,  or  unwieldy  magnitude,  are  to  be  avoided  as 
much  as  poffible,  unlefs  when  they  have  in  the  found 
fomethmg  peculiarly  emphatical  j  and  words  aie  to  be 
fo  placed  in  refped  of  one  another,  as  that  difeordant 
combinations  may  not  refult  from  their  union.  But  in 
poetry  this  is  more  neceffary  than  in  profe  ;  poetical 
language  being  underffood  to  be  an  imitation  of  natural 
language  improved  to  that  perfedion  which  is  confident 
with  probability.  To  poetry,  therefore,  a  greater  lati¬ 
tude  muft  be  allowed  than  to  profe,  in  expreffing,  by 
tropes  and  figures  of  pleafuig  found,  thofe  ideas  whereof 
the  proper  names  are  in  any  refped  offenfive,  either  to 
the  ear  or  to  the  fancy. 

II.  How  far  verification  or  regular  meafure  may  be 
effential  to  this  art,  has  been  difputed  by  critical  writers  ; 
fome  holding  it  to  be  indifpenfably  neceffary,  and  fome 
not  neceffary  at  all. 

The  fad  feems  to  be,  as  already  hinted,  that  to  poe¬ 
try  verfe  is  not  effential.  In  a  profe  work,  we  may 
have  the  fable,  the  arrangement,  and  a  great  deal  of  the 
pathos  and  language,  of  poetry  ;  and  fuch  a  wbrkis  cer- 
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tainly  a  poem,  though  perhaps  not  a  perfctl  one.  ForO?  P^tica 
how  abfurd  would  it  be  to  fay,'  that  by  changing  the  ‘  / 

pofition  only  of  a  word  or  two  m  each  line,  one  might 
divell  Hpmer’s  Iliad  of  the  poetical  charader  !  At  this 
rate,  the  arts  of  poetry  and  verfification  would  be  the 
fame  ;  and  the  rules  in  Defpauter’s  Grammar,  and  the 
moral  diftichs  aferibed  to  Cato,  would  be  as  real  poetry 
as  any  part  of  Virgil.  In  fad,  fome  very  ancient  poems, 
when  tranfiated  into  a  modern  tongue,  are  far  lefs  poe¬ 
tical  in  verfe  than  in  profe ;  the  alterations  neceffary  to 
adapt  them  to  our  numbers  being  detrimental  to  their 
fublime  fimplicity;  of  winch  any  perfon  of  tafie  will  be 
fenfible,  who  compares  our  common  profe- verfion  e£ 

Job,  the  Pfalms,  and  the  Song  of  Solomon,  with  the 
befi  metrical  paraphrafe  of  thole  books  that  has  yet  ap¬ 
peared.  Nay,  in  many  cafes,  Comedy  wall  be  more 
poetical,  becaufe  more  pleafing  and  natural,  in  profe 
than  in  verfe.  By  verfifying  Tom  Jones,  and  T.he 
Merry  Wives  of  Windfor,  we  lhould  fpoil  the  two  fineit 
comic  poems,  the  one  epic,  the  other  dramatical,  now  in 
the  world.  #  ^9 

But,  fecondly,  though  verfe  be  not  effential  to  poetry,  adds  to 
it  is  neceffary  to  the  perfedion  of  all  poetry  that  admits  efi" 

of  it.  Verfe  is  to  poetry,  what  colours  are  to  paint-  poetry. 
ing  (G).  A  painter  might  difplay  great  genius,  and 
draw  mafferly  figures  with  chalk  or  ink  j  but  if  he  in¬ 
tend  a  perfed  pidure,  he  muR  employ  in  his  work  as 
many  colours  as  are  feen  in  the  objed  he  imitates.  Or, 
to  adopt  a  beautiful  comparifon  of  DemoRhenes,  quoted 
by  AriRotle  *,  “  Verfification  is  to  poetry  what  bloom  *  Rhetor* 
is  to  the  human  countenance.”  A  good  face  is  agree- lib.  iii. 
able  when  the  bloom  is  gone,  and  good  poetry  may  cap. 
pleafe  without  verfification  j  harmonious  numbers  may 
fet  off  an  indifferent  poem,  and  a  fine  bloom  indifferent 
features  :  but,  without  verfe,  poetry  is  incomplete  ;  and 
beauty  is  not  perfed,  unlefs  to  fweetnefs  and  regularity 
of  feature  there  be  fuperadded 

The  bloom  of  young  defire,  and  purple  light  of  love. 

If  numbers  be  neceffary  to  the  perfedion  of  the  higher 
poetry,  they  are  no  lefs  fo  to  that*of  the  knver  kinds,  to 
Pafforal,  Song,  and  Satire,  which  have  little  befides  the 
language  and  verfification  to  difiinguiffi  them  from  profe ; 
and  which  fome  ancient  authors  are  unwilling  to  admit  to 
the  rank  of  poems  :  though  it  feems  too  nice  a  fcruple, 
both  becaufe  fuch  writings  are  commonly  termed  poeti¬ 
cal;  and  alfo  becaufe  there  is,  even  in  them,  fomethmg 
that  may  not  improperly  be  confidered  as  an  imitation  of 
nature. 

That  the  rhythm  and  meafure  of  verfe  are  naturally 
agreeable,  and  therefore  that  by  thefe  poetry  may  be 
made  more  pleafing  than  it  would  be  without  them,  is 
evident  from  this,  that  children  and  illiterate  people, 
whofe  admiration  we  cannot  fuppofe  to  be  the  effed  of 
habit  or  prejudice,  are  exceedingly  delighted  with  them- 
I11  many  proverbial  fayings,  where  there  is  neither  rhime 
nor  alliteration,  rhythm  is  obvioufly  ffudied.  Nay,  the 
ufe  of  rhythm  in  poetry  is  nniverfal ;  whereas  alliteration 
5  F  2  and 


(G)  Horace  feems  to  hint  at  the  fame  comparifon,  when,  after  fpecifying  the  feveral  forts  of  verfe  fuitable  to 
Epic,  Elegiac,  Lyric/'  and  Dramatic  Poetry,  he  adds, 

Defcriptas  fervare  vices,  oper unique  colores . 

Cur  ego,  fi  nequeo  ignoroque,  Poeta  falutor  ?  Ar .  Poet.  ver.  86, 
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Of  Poetical  and  rhime,  though  relished  by  feme  nations,  are  not  much 
^  Harmony,  fought  after  by  others.  And  we  need  not  be  at  a  lofs 
to  account  for  the  agreeablenefs  of  proportion  and  order, 
if  we  reflect,  that  they  fugged  the  agreeable  ideas  of 
contrivance  and  fkill,  at  the  lame  time  that  they  render 
the  connection  of  things  obvious  to  the  understanding, 
and  imprint  it  deeply  on  the  memory.  Verfe,  by  pro¬ 
moting  diltinCt  and  eafy  remembrance,  conveys  ideas  to 
the  mind  with  energy,  and  enlivens  every  emotion  the 
poet  intends  to  raife  in  the  reader  or  hearer.  Befides, 
when  we  attend  to  verfes,  after  hearing  one  or  two,  we 
become  acquainted  with  the  meafure,  which,  therefore, 
we  always  look  for  in  the  fequel.  This  perpetual  inter¬ 
change  of  hope  and  gratification  is  a  fource  of  delight ; 
and  to  this  in  part  is  owing  the  pleafure  we  take  in  the 
rhimes  of  modern  poetry.  And  hence  we  fee,  that 
though  an  incorreCl  rhime  or  untuneable  verfe  be  in  it- 
felf,  and  compared  with  an  important  fentiment,  a  very 
trilling  matter;  yet  it  is  no  trifle  in  regard  to  its  effedts 
on  the  hearer  ;  becaufe  it  brings  difappointment,  and  fo 
gives  a  temporary  (hock  to  the  mind,  and  interrupts  the 
current  of  the  affections;  and  becaufe  it  fuggefts  the 
difagreeable  ideas  of  negligence  or  want  of  fkill  on  the 
part  of  the  author.  And  therefore,  as  the  public  ear 
becomes  more  delicate,  the  negligence  will  be  more  gla¬ 
ring,  and  the  difappointment  more  intenfely  felt ;  and 
CorreCtnefs  of  rhime  and  of  meafure  will  of  courfe  be 
the  more  indifpenfible.  In  our  tongue,  rhime  is  more 
neceffary  to  Lyric  than  to  Heroic  poetry.  The  reafon 
feems  to  be,  that  in  the  latter  the  ear  can  of  itfelf  per- 
In  what  ceive  the  boundary  of  the  meafure,  becaufe  the  lines  are 
cafes  rhime  all  Qf  equal  length  nearly,  and  every  good  reader  makes 

™nfe<Twith  a  ^orfc  Pau^e  at  t^le  enc*  eac^  »  whereas,  in  the  for- 
in  EngHfU  mer>  ^nes  vary  in  length  :  and  therefore  the  rhime 
j>oetry.  is  requifite  to  make  the  meafure  and  rhythm  fufliciently 
perceptible.  Cuflom  too  may  have  fome  influence.  Eng- 
lifh  Odes  without  rhime  are  uncommon ;  and  therefore 
have  fomething  aukward  about  them,  or  fomething  at 
leafl  to  which  the  public  ear  is  not  yet  thoroughly  re¬ 
conciled.  Indeed,  when  the  drama  is  excepted,  we  do 
not  think  that  rhime  a-an  be  fafely  fpared  from  Englifh 
poetry  of  any  kind,  but  when  the  fubjeCt  is  able  to 
fupport  itfelf.  u  He  that  thinks  himfelf  capable  of 
aSlonifhing  (fays  Johnfon)  may  write  blank  verfe;  but 
thofe  that  hope  only  to  pleafe,  mufl  condefcend  to 
*hime.” 

Rhime,  however,  is  of  lefs  importance  by  far  than 
rhythm,  which  in  poetry  as  well  as  in  mufic  is  the 
fource  of  much  pleafhig  variety ;  of  variety  tempered 
with  uniformity,  and  regulated  by  art ;  infomuch  that, 
notwithstanding  the  likenefs  of  one  hexameter  verfe  to 
another,  it  is  not  common,  either  in  Virgil  or  Homer, 
to  meet  with  two  contiguous  hexameters  whofe  rhythm 
is  exactly  the  fame.  And  though  all  Englilh  heroic 
verfes  confift  of  five  feet,  among  which  the  iambic  pre¬ 
dominates  ;  yet  this  meafure,  in  refpeCt  of  rhythm  alone, 
is  fufeeptibie  of  more  than  30  varieties.  And  let  it  be 
remarked  further,  that  different  kinds  of  verfe,  by  be¬ 
ing  adapted  to  different  fubjedts  and  modes  of  writing, 
give  variety  to  the  poetic  language,  and  multiply  the 
charms  oF  this  pleafing  art. 

What  has  formerly  been  Shown  to  be  true  in  regard 
to  Style,  will  alfo  in  many  cafes  hold  true  of  verifica¬ 
tion,  “  that  it  is  then  natural  when  it  is  adapted  to 
the  fuppofed  condition  of  the  fpeaker.”—  In  the  epopee 
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the  peret  affumes  the'  charadler  of  calm  infpirat'on  ; -  and  Of  Poetical 
therefore  his  language  mult  be  elevated,  and  his  num- t  Harmony. . 
bers  majeitic  and  uniform.  A  peafant  fpeaking  in  he-  U  sr~mJ 
roic  or  hexameter  verfe  is  no  improbability  here ;  be-xhelan- 
caufe  his  words  are  fuppofed  to  be  tranfmitted  by  one  guageofthe 
who  will  of  his  own  accord  give  them  every  ornament  ePic  Poet 
neceffary  to  reduce  them  into  dignified  meafure;  as  an  mu{t,be  c,le- 
eloquent  man,  in  a  folemn  affembly,  recapitulating  the  Renumbers 
fpeech  of  a  clown,  would  naturally  exprefs  it  in  pure  uniformly 
and  perfpicuous  language.  The  uniform  heroic  mea-  majeftic. 
lure  will  Suit  any  fubjeCt  of  dignity,  whether  narrative 
or  didaCtic,  that  admits  or  requires  uniformity  of  Slyle. 

In  tragedy,  where  the  imitation  of  real  life  is  more 
perfect  than  in  epic  poetry,  the  uniform  magnifi¬ 
cence  of  epic  numbers  might  be  improper ;  becaufe  the 
heroes  and  heroines  are  fuppofed  to  fpeak  in  their  own 
perfons,  and  according  to  the  immediate  impplfe  of  paf- 
Sion  and  fentiment.  Yet,  even  in  tragedy,  the  verSifica-  In  tragedy 
tion  may  be  both  harmonious  and  dignified;  becaufe  the  the  fame 
eharadters  are  taken  chiefly  from  high  life,  and  theunifor.m 
events  from  a  remote  period;  and  becaufe  the  higher  magnifi" 
poetry  is  permitted  to  imitate  nature,  not  as  it  is,  %ut  would  be 
in  that  Slate  of  perfection  in  which  it  might  be.  The  improper, 
Greeks  and  Romans  considered  their  hexameter  as  too ancl  muc.h 
artificial  for  dramatic  poetry  ;  and  therefore  in  tragedy,  more*>  ia 
and  even  in  comedy,  made  ufe  of  the  iambic,  and  fome'C°me  y‘ 
other  meafures  that  came  near  the  cadence  of  conven¬ 
tion  :  we  ufe  the  iambic  both  in  the  epic  and  dramatic 
poem  ;  but  for  the  mofl;  part  it  is,  or  ought  to  be,  much 
more  elaborate  in  the  former  than  in  the  latter.  In 
dramatic  comedy,  where  the  manners  and  concerns  of 
familiar  life  are  exhibited,  verfe  would  feem  to  be  unna¬ 
tural,  except  it  be  fo  like  the  found  of  common  difeourfe 
as  to  be  hardly  distinguishable  from  it.  Cuitom,  how¬ 
ever,  may  in  fome  countries  determine  otherwife  ;  and 
againit  cuStom,  in  thefe  matters,  it  is  vain  to  argue. 

The  profeffed  enthufiafm  of  the  dithyrambic  poet  ren¬ 
ders  wildnefs,  variety,  and  a  fonorous  harmony  of  num¬ 
bers,  peculiarly  fuitable  to  his  odes.  The  love-fonnet, 
and  Anacreontic  fong,  will  be  lefs  various,  more  regu¬ 
lar,  and  of  a  Softer  harmony  ;  becaufe  the  Slate  of  mind 
expreffed  in  it  has  more  compofure.  Pnilofophy  can 
Scarce  go  further  in  this  investigation,  without  deviating 
into  whim  and  hypothefis.  The  particular  forts  of 
verSe  to  be  adopted  in  the  lower  fpecies  of  poetry,  are 
determined  by  faShion  chiefly,  and  the  practice  of  ap¬ 
proved  authors. 


111.  Ihe  origin  and  principles  of  imitative  harmony , 
or  of  that  artifice  by  which  the  found  is  made,  as  Pope 
fays,  “  an  echo  to  the  fenfe,”  may  be  explained  in  the 
following  manner. 

It  is  pleafing  to  obferve  the  uniformity  of  nature  in  A  ftnking 
all  her  operations.  '  Between  moral  and  material  beauty  analogy  be* 
and  harmony,  between  moral  and  material  deformity tween  m°- 
and  diffonance,  there  obtains  a  very  ltriking  analogy.  rala?£  ma“ 
The  visible  and  audible  expreflions  of  almoSt  every  vir-  t^and  dc-* 
tuous  emotion  are  agreeable  to  the  eye  and  the  ear,  and  formitj* 
thofe  of  almoSt  every  criminal  paflion  diSagreeable.  The 
looks,  tlie  attitudes,  and  the  vocal  founds,  natural  to 
benevolence,  to  gratitude,  to  compaflion,  to  piety,  are 
in  themfelvcs  graceful  and  pleafing  ;  while  anger,  dif- 
content,  defpair,  and  cruelty,  bring  difeord  to  the  voice, 
deformity  to  the  features,  and  distortion  to  the  limbs. 

That  flowing  curve,  winch  painters  know  to  be  effen- 
tial  to  the  beauty  of  animal  Shape,  gives  place  to  a  mul¬ 
tiplicity 
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Of  Peetical  tiplicity  of  right  lines  and  iliarp  angles  in  the  counte- 
Hacmony.  nance  and  gefture  of  him  who  knits  his  brows,  ftretches 
*  his  noftrils,  grinds  his  teeth,  and  clenches  his  fid  j 
whereas,  devotion,  magnanimity,  benevolence,  content¬ 
ment,  and  good-humour,  foften  the  attitude,  and  give  a 
more  graceful  fwell  to  the  outline  of  every  feature.  Cer¬ 
tain  vocal  tones  accompany  certain  mental  emotions. 
The  voice  of  forrow  is  feeble  and  broken,  that  of  de- 
fpair  boifterous  and  incoherent  3  joy  aflumes  a  fweet  and 
fprightly  note,  fear  a  weak  and  tremulous  cadence  3  the 
tones  of  love  and  benevolence  are  mufical  and  uniform, 
thofe  of  rage  loud  and  diffonant  3  the  voice  of  the  fedate 
reafoner  is  equable  and  grave,  but  not  unpleafant  3  and 
he  who  declaims  with  energy,  employs  many  varieties 
of  modulation  fuited  to  the  various  emotions  that  predo¬ 
minate  in  his  difeourfe. 

But  it  is  not  in  the  language  of  paflion  only  that  the 
human  voice  varies  its  tone,  or  the  human  face  its  fea¬ 
tures.  Every  linking  fentiment,  and  every  interefling 
idea,  has  an  effe£l  upon  it.  One  would  efleem  that  per- 
fon  no  adept  in  narrative  eloquence,  who  fhould  deferibe, 
with  the  very  fame  accent,  fwift  and  flow  motion,  ex¬ 
treme  labour  and  eafy  performance,  agreeable  fenfation 
and  excruciating  pain  *,  who  fhould  talk  of  the  tumult 
of  a  tempeftuous  ocean,  the  roar  of  thunder,  the  de- 
vaftations  of  an  earthquake,  or  an  Egyptian  pyramid 
tumbling  into  ruins,  in  the  fame  tone  of  voice  where¬ 
with  he  deferibes  the  murmur  of  a  rill,  the  warbling  of 
the  harp  of  Aeolus,  the  fwinging  of  a  cradle,  or  the  de- 
feent  of  an  angel.  Elevation  of  mind  gives  dignity  to 
the  voice.  From  Achilles,  Sarpedon,  and  Othello,  we 
fhould  as  naturally  expe£l  a  manly  and  fonorous  accent, 
'as  a  nervous  ftyle  and  majeflic  attitude.  Coxcombs  and 
bullies,  wThile  they  afiiime  airs  of  importance  and  valour, 

’  affe£l  alfo  a  dignified  articulation. 

The  fource  ■  Since  ihe  tones  of  natural  language  are  fo  various, 
of  imitative’ poetry,  which  imitates  the  language  of  nature,  mull  al- 
harmony  of  fa  vary  its  tones;  and,  in  refpe£l  of  found  as  well  as  of 
numbers.  meaning,  be  framed  after  that  model  of  ideal  perfec¬ 
tion,  which  the  variety  and  energy  of  the  human  arti¬ 
culate  voice  render  probable.  This  is  the  more  eafily 
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accomplished,  becaufe  m  every  language  there  is  be- 
tween  the  found  and  fenfe  of  certain  words  a  perceptible  ,  an”°_ny' , 
analogy  3  which,  though  not  to  accurate  as  to  lead  a 
foreigner  from  the  found  to  the  fignification,  is  yet  ac¬ 
curate  enough  to  fhow,  that,  in  forming  fuch  words,  re¬ 
gard  has  been  had  to  the  imitative  qualities  of  vocal 
found.  Such,  in  Englitli,  are  the  words  ye//,  crajh , 
crack ,  Jiifs,  roar ,  murmur ,  and  many  others. 

All  the  particular  laws  that  regulate  this  fort  of  imi¬ 
tation,  as  far  as  they  are  founded  in  nature,  and  liable 
to  the  Cognizance  of  philofophy,  depend  on  the  general 
law  of  flyle  above  mentioned.  Together  with  the  other 
circumflances  of  the  fuppofed  fpeaker,  the  poet  takes 
into  confideration  the  tone  of  voice  fuitable  to  the  ideas 
that  occupy  his  mind,  and  thereto  adapts  the  found  of 
his  language,  if  it  can  be  done  confidently  with  eafe  and 
elegance  of  expreflion.  But  when  this  imitative  har¬ 
mony  is  too  much  fought  after,  or  words  appear  to  be 
chofen  for  found  rather  than  fenfe,  the  verfe  becomes 
finical  and  ridiculous.  Such  is  Ronfard’s  affe£led  imita¬ 
tion  of  the  fong  of  the  fky-lark  : 

Elle  quindee  du  zephire 
Sublime  en  Pair  vire  et  revire, 

Et  y  declique  un  joli  cris, 

Qui  rit,  guent,  et  tire  l’ire 
-  Des  efprit  mieux  que  je  n’ecris. 

This  is  as  ridiculous  as  that  line  of  Ennius, 

Turn  tuba  terribili  fonitu  taratantara  dixit : 

Or  as  the  following  verfes  of  Swift  3 

The  man  with  the  kettle-drum  enters  the  gate, 

Dub  dub  a  dub  dub  :  the  trumpeters  follow7, 

Tantara  tantara  ;  while  all  the  boys  hollow.  . 

Words  by  their  found  may  imitate  found  3  and  quick  WhaVhar- 
or  flowT  articulation  may  imitate  quick  or  flow  motion.  mo«y  of 
Hence,  by  a  proper  choice  and  arrangement  of  words, numbers 
the  poet  may  imitate  Sounds  that  are  fwreet  with  dig-cauimiUtQ' 
nity  (h), — fweet  and  tender  (1), — loud  (k), — and 
harfh  (l)  ; — and.  Motions  that  are  flow,  in  confequence 
of  dignity  (m), —  flow  in  confequence  of  difficulty  (n), 

fwift 


(ll)  No  fooner  had  th’  Almighty  ceas’d,  than  all 
The  multitude  of  angels,  with  a  fhout 
Loud  as  from  numbers  without  number,  fweet 
As  from  blefl  voices  uttering  joy  ;  heav’n  rung 
With  jubilee,  and  loud  hofannas  fill’d 
Th’  eternal  regions. -  Far.  Lojl ,  iii. 


See  alfo  thenight-ftorm  of  thunder,  lightning,  wind,  and 
rain,  in  Virg.  Georg,  llbi.  i.  ver.  328 — “334* 

( 1")  Et  Ion  gum,  formofe,  vale,  vale,  inquit,  Iola. 

W  Virg.  Ecl.i. 

Formofam  refonare  doces  Amaryllida  filvas. 

Virg.  Eel.  i. 


See  alfo  the  fimile  of  the  nightingale,  Georg,  lib.  iv.  verf. 
5 1 1.  And  fee  that  wonderful  couplet  deferibing  the 
wailings  of  the  owl,  iEneid  iv.  462. 

(k) - — vibratus  ab  sethere  fulgor 

Cum  fonitu  venit,  et  mere  omnia  vifa  repente, 
Tyrrhenufque  tubae  mugire  per  sethera  clangor, 
Sufpiciunt ;  iterum  atque  iterum  fragor  increpat 
ingens,.  JBuneid  yiii. 


See  alfo  the  florm  in  the  firfl  book  of  the  Aineid,  and 
in  the  fifth  of  the  Odyfiey. 

(L)Therhoarfe  rough  verfe  fhould  like  the  torrent  roar. 

Fope . 

- - On  a  fudden  open  fly, 

With  impetuous  recoil  and  jarring  found, 

Th’  infernal  doors,  and  on  their  hinges  grate 
Harfh  thunder. -  Far.  LoJ},  ii.  879. 

See  alfo  Homer’s  Iliad,  lib.  ii.  ver.  363,  and  Clarke’s 
Annotation. 

(m)  See  an  exquifite  example  in  Gray’s  Progrcfs  of 
Poefy  ;  the  conclufion  of  the  third  flanza. 

(n)  And  wThen  up  ten  fleep  Hopes  y vra’ve  dragg’d 

your  thighs.  Fope . 

Jufl  brought  out  this,  when  fcarce  his  tongue  could 
ffir.  Fope. 

.  .  ■  - — The  huge  leviathan 

Wallowing  unwieldy,  enormous  in  their  gart, 
Temped  the  ocean.  Par .  Loft,  vii.  4 iu 
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Of  Poetical  ftvift  and  noify  fwlft  ai  d  fmooth  (p) — uneven 
^ Harmony.^  ancj  a^rUp^  — quick  and  joyous  (r).  An  unex- 
~  pe6led  paufe  in  the  verfe  may  alfo  imitate  a  fudden 
failure  of  ftrength  (s),  or  interruption  of  motion  (t), 
or  give  vivacity  to  an  image  or  thought,  by  fixing  our 
attention  longer  than  ufual  upon  the  word  that  pre¬ 
cedes  it  (u). — Moreover,  when  we  deferibe  great  bulk, 
it  is  natural  for  us  to  articulate  flowly,  even  in  common 
difeourfe  )  and  therefore  a  line  of  poetry  that  requires 
a  flow  pronunciation,  or  feems  longer  than  it  fliould 
be,  may  be  ufed  with  good  effeft  in  deferibing  vaflnefs 
of  fize  (x)  .-—Sweet  and  fmooth  numbers  are  mod  pro¬ 
per,  when  the  poet  paints  agreeable  objects,  or  gentle 
energy  (y)  )  and  harfher  founds  when  he  fpeaks  of 
what  is  ugly,  violent,  or  difagreeable  (z).  This  too 
is  according  to  the  nature  of  common  language)  for 
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we  generally  employ  harfher  tones  of  voice  to  exprefs  OfPoeticaf 
what  we  dillike,  and  more  melodious  notes  to  deferibe  Harmony, 
the  objects  of  love,  complacency,  or  admiration.  Harfb 
numbers,  however,  fliould  not  be  frequent  in  poetry  : 
for  in  this  art,  as  in  mufic,  concord  and  melody  ought 
always  to  predominate.  And  we  find  in  fa&,  that  good 
poets  can  occafionally  exprefs  themfelves  fomewhat  harfh- 
ly,  when  the  fubjedl  requires  it,  and  yet  preferve  the 
fweetnefs  and  majefty  of  poetical  di&ion.  Further,  the 
voice  of  complaint,  pity,  love,  and  all  the  gentler  affec¬ 
tions,  is  mild  and  mufical,  and  (hould  therefore  be  imi¬ 
tated  in  mufical  numbers  )  while  defpair,  defiance,  re¬ 
venge,  and  turbulent  emotions  in  general,  afifume  an 
abrupt  and  fonorous  cadence.  Dignity  of  defeription 

(a),  folemn  vows  (b),  and  all  fentiments  that  proceed 
from  a  mind  elevated  with  great  ideas  (c),  require  a 

correfpon- 


See  the  famous  defeription  of  Sifyphus  rolling  the  flone, 
OdyfT.  lib.  xi.  ver.  592.  See  Quin  til.  Infl.  Orat.lib.  ix. 
cap.  4.  §  4.  compared  with  Paradife  Lofl,  book  ii.  ver. 
1022. 

(°)  Quadrupedante  putrem  fonitu  quatit  ungula 

campum.  JEneul. 

A vru(>  iTreiTot,  ttsSovSs  Kv>,i'i$iTa  t.ccos  ecvati'AS .  Odyjf.  xi. 

See  alfo  Virg.  ALneid.  lib.  i.  ver.  83 — 87. 

(p)  See  wild  as  the  winds  o’er  the  defert  he  flies. 

Pope. 

Ille  volat,  fimul  arva  fuga,  fimul  gequora  verrens. 

Virg. 

P qtitvj  r  iTTMTot  criXeiy  %ctX£7n)  7n)%  iovrat.  Hejiod. 

Jlohhct  S’  avctyrcc  kutxvto,  7r#£*yT<«Ti 

Horn. 

The  lafs  fhriek’d,  darted  up,  and  fhriek’d  again, 

Anonym . 

(r)  Let  the  merry  bells  ring  round, 

And  the  jocund  rebecks  found, 

To  many  a  youth,  and  many  a  maid, 

Dancing  in  the  chequer’d  fhade.  Milt.  Allegro . 

See  alfo  Gray’s  Progrefs  of  Poefy,  ftanza  3. 

(s)  Ac  velut  in  fomnis  oculos  uhi  languida  preffit 

No£te  quies,  nequicquam  avidos  extendere  curfus 
Velle  videmur : — et  in  mediis  conatibus  aegri 
Succidimus. -  JEneid. 

See  alfo  Virg.  Georg,  lib.  iii.  ver.  515,  516. 

(t)  For  this,  be  fure  to-night  thou  (halt  have  cramps, 

Side-flitches  that  (hall  pen  thy  breath  up.  Urchins 
Shall  exercife  upon  thee.'—— 

Profpero  to  Calyban  in  the  Temjfeft. 

See  Pope’s  Iliad,  xiii.  199. 

(u)  — - How  often  from  the  deep 

Of  echoing  hill  or  thicket  have  we  heard 
Celeftial  voices,  to  the  midnight  air, 

Sole,* — or  refponfive  to  each  other’s  note, 

Singing  their  great  Creator  ?  ■  -  ■  Par .  LoJly  iv. 

And  over  them  triumphant  Death  his  dart 
Shook, - but  delay’d  tt  ftrike.  Id. 

-  3 


See  alfo  Horn.  OdyfT.  lib.  ix.  ver.  290. 

(x)  Thus  dretch’d  out,  huge  in  length,  the  arch  fiend 

lay.  Par .  Lqft. 

Mondrum  horrendum,  informe,  ingens,  cui  lumen 
ademptum.  JEneid.  iii. 

Et  magnos  membrorum  artus,magna  ofTa,lacertofque 
Exuit,  atque  ingens  media  confiitit  arena. 

JEneid.  v.  422. 

(y)  Hie  gelidi  fontes,  hie  mollia  prata,  Lycori, 

Hie  nemus,  hie  ipfo  tecum  confumerer  aevo. 

Virg.  Eel.  x. 

The  dumb  dial!  fing  ;  the  lame  his  crutch  forego, 
And  leap,  exulting,  like  the  bounding  roe. 

Pope's  Mejfiah. 

See  Milton’s  defeription  of  the  evening,  Par.  Loft,  hook 
iv.  ver.  398 — 609. 

Y e  gentle  gales  beneath  my  body  blow, 

And  foftly  lay  me  on  the  waves  below. 

Pope's  Sappho, 

(z)  Stridenti  ftipula  miferum  difperdere  carmen. 

Virg.  Eel.  iii. 

Immo  ego  Sardois  videar  tibi  amarior  herbis, 
Horridior  rufeo,  projefla  vilior  alga. 

Virg.  Eel.  vii. 

Neu  patriae  validas  in  vifeera  vertite  vires. 

Virg.  JEneid.  vi. 

See  alfo  Milton’s  defeription  of  the  Lazar-houfe  in  Pa¬ 
radife  Loft,  book  xi.  ver.  477—492. 

(a)  See  Virg.  Georg.  1.  328.  and  Homer,  Virgil, 
and  Milton,  pqffim .  See  alfo  Dryden’s  Alexander’s 
Feaft,  and  Gray’s  Odes. 

(b)  See  Virg.  JEneid,  iv.  24. 

(c)  Examples  are  frequent  in  the  great  authors.  Sec 
Othello’s  exclamation : 

. . . —  •  O  now  for  ever 

Farewell  the  tranquil  mind  !  &c.  Aft  ili.Jc.  3* 
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Of  Poetical  correspondent  pomp  of  language  and  verification. — 
Harmony.  ,  an  irregular  or  uncommon  movement  in  tlie 

*  v  verfe  may  fometnnes  be  of  ufe,  to  make  the  reader  con¬ 
ceive  an  image  in  a  particular  manner.  Virgil,  defcri- 
bing  horfes  running  over  rocky  heights  at  full  fpeed, 
begins  the  line  with  two  dactyls,  to  imitate  rapidity,  and 
concludes  it  with  eight  long  iyllables  : 

Sax  a  per,  et  fcopulos,  ct  deprefias  convalles. 

Georg,  iii.  276. 


which  is  very  unufual  meafure,  but  feems  well  adapted 
io  the  thing  expreded,  namely,  to  the  deicent  of  the 
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animal  from  the  hills  to  the  low  ground.  At  any  rale,  Of  Poetical 
this  extraordinary  change  of  the  rhythm  may  be  allow-  Harmony.  ^ 
ed  to  bear  fome  refemblance  to  the  animal’s  change  of 
motion,  as  it  would  be  felt  by  a  rider,  and  as  we  may 
fuppofe  it  is  felt  by  the  animal  itfelf. 

Other  forms  of  imitative  harmony,  and  many  other 
examples,  befides  thole  referred  to  in  the  margin,  will 
readily  occur  to  all  who  are  converfant  in  the  writings 
of  the  bell  verfifiers;  particularly  Homer,.  Virgil,  Mil- 
ton,  Lucretius,  Spenfer,  Dryden,  Shakefpeare,  Pope,, 
and  Gray. 


Part  II.  Of  the  DIFFERENT  SPECIES  of  POETRY,  with  their  Particular  Prim- 

CIPLES. 


Sect.  I.  Of  Epic  and  Dramatic  Compofiic  ns . 

5  1 .  The  Epopee  and  Drama  compared. 

Klem  of  TRAG  EDY  and  the  epic  differ  not  in  fubdantials 
Criticijm.  in  both  the  fame  ends  are  proposed,  viz.  irffiru&ion  and 
7 6  amufement  ;  and  in  both  the  fame  mean  is  employed, 
In  what  plz  imitation  of  human  ad  ions.  They  differ  only  in 
epk^ny  the  manner  of  imitating  j  epic  poetry  employs  narra. 
agreeHmd  tioii  j  tragedy  rep  refen  ts  its  fads  as  palling  in  our  fight: 
in  what  in  the  former,  the  poet  introduces  himfeif  as  an  hida- 
they  differ.  r*T1 .  ’in  t\lC  iatter,  he  prefents  his  adors,  and  never 

himfeif.  # 

This  difference,  regarding  form  only,  may  be  thought 
flight :  but  the  .effeds  it  occafions  are  by  no  means  fo  ; 
for  what  we  fee  makes  a  deeper  impreffion  than  what 
we  learn  from  others.  A  narrative  poem  is  a  ffory  told 
by  another  *.  fads  and  incidents  palling  upon  the  dage, 
come  under  our  own  obftrvation  *,  and  ^  e  befide  much 
enlivened  by  adion  and  gefiure,  exprefiive  of  many  fen- 
timents  beyond  the  reach  of  language. 

A  dramatic  compofition  has  another  property,  in¬ 
dependent  altogether  of  adion  \  which  is,  that  it  makes 
a  deeper  imprefiion  than  narration  :  in  the  former,  per- 
ions  exprefs  their  own  fentiments  *,  in  the  latter,  ferni- 
ments  are  related  at  fecond-hand.  for  that  reafon,  Ari- 
*-Foet  chap  dotle,  the  father  of  critics,  lays  it  dowrn  as  a  ruie  *, 
35.  fed.  6.  That  in  an  epic  poem  the  author  ought  to  have  every 
opportunity  of  introducing  his  adors,  and  of  confining 
the  narrative  part  within  the  narroweft  bounds.  Ho¬ 
mer  underflood  perfedly  the  advantage  of  this  method  \ 
and  his  poems  are  both  of  them  in  a  great  meafure 
dramatic.  Lucan  runs  to  the  oppofite  extreme  :  and 
U  guilty  of  a  ftill  greater  fault,  in  fluffing  his  Tharfa- 
lia  with  cold  and  languid  refiediens,  the  merit  of  which 
he  affumes  to  himfeif,  and  deigns  not  to  fhare  with  lus 
adors.  Nothing  can  be  more  injudicioufly  timed,  than 
g  chain  of  fuch  refiedions,  which  fufpend  the  battle  of 
Pharfalia,  after  the  leaders  had  made  their  fpeeches,  and 
x  j rji  vii  the  two  armies  are  ready  to  engage  f. 

from  line  Ariilotle,  from  the  nature  of  the  fable,  divides  tra- 
385  to  line  gedy  into  fimple  and  complex  :  but  it  is  of  greater  mo- 
46°*  ment,  with  refped  to  dramatic  as  well  as  epic  poetry, 

and  to  found  a  djftin&ion  upon  the  different  ends  attained 
epic  poetry  by  fuch  compofitions.  A  poem,  whether  dramatic  or 
pathetic  or  epic,  that  has  nothing  in  view  but  to  move  the  pa  (Lons 
moral.  r 


and  to  exhibit  pidures  of  virtue  and  vice,  may  be  di- 
flinguiffied  by  the  name  of  pathetic :  but  where  a  dory 
is  purpofely  contrived  to  illuilrate  fome  moral  truth,  by 
.  (bowing  that  diforderly  paffions  naturally  lead  to  exter¬ 
nal  misfortunes,  fuch  compofition  may  be  denominated 
moral.  Befide  making  a  deeper  imprefiion  than  can  be 
done  by  cool  reafoning,  a  moral  poem  does  not  fall  Ihort 
of  reafoning  in  affording  convidion  :  the  natural  connec¬ 
tion  of  vice  with  mifery,  and  of  virtue  with  happinefs, 
may  be  illuflrated  by  dating  a  fad  as  well  as  by  urging 
an  argument.  Let  us  affume,  for  example,  the  follow¬ 
ing  moral  truths:  Thai  difeord  among  the  chiefs  renders 
ineffedual  all  common  meafures  \  and  that  the  confe- 
queuces  of  a  (lightly -founded  quarrel,  fullered  by  pride 
and  arrogance,  are  not  lefs  fatal  than  thole  of  the  grof- 
fed  injury  :  thefe  truths  may  be  inculcated  by  the  quar¬ 
rel  between  Agamemnon  and  Achilles  at  the  fiege  of 
Troy.  If  fads  or  circumdances  be  wanting,  fuch  as  tend 
to  roufe  the  turbulent  paffions,  they  mud  be  invented  *, 
but  no  accidental  nor  unaccountable  event  ought  to  be 
admitted  \  for  the  neceffary  or  probable  connedion  be¬ 
tween  vice  and  mifery  is  not  learned  from  any  events 
but  what  are  naturally  occafioned  by  the  charaders  and. 
paffions  of  the  perfous  reprefented,  ading  in  fuch  cir¬ 
cumdances.  A  real  event,  of  which  we  fee  not  the 
caufe,  may  afford  a  leffon,  upon  the  prefumption  that 
what  hath  happened  may  again  happen  :  but  this  cannot 
be  inferred  from  a  dory  that  is  known  to  be  a  fidion. 

Many  are  the  good  effeds  of  fuch  compofitions.  A  ^ 
pathetic  compofition,  whether  epic  or  dramatic,  tends  The  good 
to  a  habit  of  virtue,  by  exciting  us  to  do  what  is  right,  eft'e&s  of 
and  red  raining  us  from  what  is  wrong.  Its  frequent 
pidures  of  human  w*oes  produce,  befide,  two  effeds,  po  tlcnS* 
extremely  falutary  :  They  improve  our  fympatliy,  and 
fortify  us  to  bear  our  .misfortunes.  A  moral  com¬ 
pofition  mud  obvioufly  produce  the  fame  good  effeds 
becaufe  by  being  moral  it  ceafeth  not  to  be  pathetic  r 
it  enjoys  befides  an  excellence  peculiar  to  itfelf  j  for  it 
not  only  improves  the  heart,  as  above  mentioned,  but 
indruds  the  head  by  the  moral  it  contains.  It  feems 
impoffible  to  imagine  any  entertainment  more  luited 
to  a  rational  being,  than  a  wmrk  thus  happily  illudra- 
ting  fome  moral  truth  ^  where  a  number  of  perfons  o£ 
different  charaders  are  engaged  in  an  important  adion, 
fome  retarding,  others  promoting,  the  great  catadrophe  y 
and  where  there  is  dignity  of  dyle  as  wTell  as  of  mat¬ 
ter.  A  work  of  lids  kind  has  our  fympalhy  at  com-  * 

mawdi; 
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always  fit 
for  tragic 
and  epic 
poetry. 


*  Blair's 
Letturcs. 
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Of  the  mand,  and  can  put  in  motion  the  whole  train  of  the 
focial  affe&ions  :  our  curiofity  in  fome  fcenes  is  ex¬ 
cited,  in  others  gratified  $  and  our  delight  is  confum- 
mated  at  the  dole,  upon  finding,  from  the  charafters 
and  fituations  exhibited  at  the  commencement,  that 
every  incident  down  to  the  final  cataftrophe  is  natural, 
and  that  the  whole  in  conjun&ion  make  a  regular  chain 
of  caufes  and  effe&s. 

Coniidering  that  an  epic  and  a  dramatic  poem  are  the 
.fame  in  fubftance,  and  have  the  fame  aim  or  end,  one 
will  readily  imagine,  that  fubje&s  proper  for  the  one 
mult  be  equally  proper  for  the  other.  But  confidering 
their  difference  as  to  form,  there  will  be  found  reafon 
to  corred  that  conjecture,  at  leaf!  in  fome  degree. 
The  fame  Many  fubje&s  may  indeed  be  treated  with  equal  ad- 
fubje&s  not  vantage  in  either  form  :  but  the  fubjeCts  are  ftill  more 
"  numerous  for  which  they  are  not  equally  qualified  ;  and 

there  are  fubje&s  proper  for  the  one  and  not  at  all  for 
the  other.  To  give  fome  flight  notion  of  the  difference, 
as  there  is  no  room  here  for  enlarging  upon  every  arti¬ 
cle,  we  obferve,  that  dialogue  is  better  qualified  for  ex- 
preffing  fentiments,  and  narrative  for  difplaying  faCts. 
Heroifm,  magnanimity,  undaunted  courage,  and  other 
elevated  virtues,  figure  belt  in  aCtion  :  tender  pafiions, 
and  the  whole  tribe  of  fympathetic  affections,  figure  beft 
in  fentiment.  It  clearly  follows,  that  tender  pafiions  are 
more  peculiarly  the  province  of  tragedy,  grand  and  he¬ 
roic  aCtions  of  epic  poetry. 

“  The  epic  poem  is  univerfally  allowed  to  be  *,  of  all 
poetical  works,  the  mofi  dignified,  and,  at  the  fame  time, 
the  moft  difficult  in  execution.  To  contrive  a  ftory  which 
{hall  pleafe  and  intereft  *all  readers,  by  being  at  once  en¬ 
tertaining,  important,  and  inftruCtive  $  to  fill  it  with  fuit- 
able  incidents  ^  to  enliven  it  with  a  variety  of  characters 
and  of  deferiptions  ;  and,  throughout  a  long  work,  to 
maintain  that  propriety  of  fentiment,  and  that  elevation 
of  ftyle,  which  the  epic  character  requires,  is  unqueftion- 
ably  the  higheft  effort  of  poetical  genius. 

“  The  aCtion  or  fubjeCt  of  the  epic  poem  muft  be  great 
and  interefting.  Without  greatnefs  it  would  not  have  fuf- 
ficient  importance  either  to  fix  our  attention  or  to  juftify 
the  magnificent  apparatus  which  the  poet  beftows  on  it. 
This  is  fo  evidently  requifite  as  not  to  require  illuftration  ; 
and,  indeed,  hardly  any  who  have  attempted  epic  poetry 
have  failed  in  choofing  fome  fubjeCt  fufficiently  important, 
either  by  the  nature  of  the  aCtion  or  by  the  fame  of  the 
perfonages  concerned  in  it.  The  fame  of  Homer’s  heroes, 
and  the  confequences  of  diffenfion  between  the  greateft 
of  them,  is  a  fubjeCt  important  in  itfelf,  and  muft  have 
appeared  particularly  fo  to  his  countrymen,  who  boafted 
their  defeent  from  thofe  heroes.  The  fubjeCt  of  the  Aineid 
is  ftill  greater  than  that  of  the  Iliad,  as  it  is  the  founda¬ 
tion  of  the  moft  powerful  empire  that  ever  was  eftablifh- 
ed  upon  this  globe  \  an  event  of  much  greater  import¬ 
ance  than  the  deftruCtion  of  a  city,  or  the  anger  of  a  fe~ 
mibarbarous  warrior.  But  the  poems  of  Homer  and  Vir¬ 
gil  fall  in  this  refpeCt  infinitely  fhort  of  that  of  Milton. 
1  Before  the  greatnefs  difplayed  in  Paradife  Loft,  it  has 
been  well  obferved  §  that  all  other  greatnefs  ffirinks  away. 
The  fubjeCt  of  the  Englifh  poet  is  not  the  deftruCtion  of 
a  city,  the  conduCt  of  a  colony,  or  the  foundation  of  an 
empire  :  it  is  the  fate  of  worlds,  the  revolutions  of  hea¬ 
ven  and  earth  \  rebellion  againft  the  Supreme  King,  raif- 
ed  by  the  higheft  order  of  created  beings ;  the  overthrow 
£>f  their  hoft,  and  the  puniftimentof  their  crime  5  the  crea- 
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tiori  of  a  new  race  of  reafonable  creatures ;  their  original  Of  the 
happinefs  and  innocence,  their  forfeiture  of  immortality,  EP°Pee  an^ 
and  their  reftoralion  to  hope  and  peace.”  t  ^rama> 

An  epic  poem,  however,  is  defective  if  its  aCtion  be 
not  interefting  as  well  as  great ;  for  a  narrative  of  mere 
valour  may  be  fo  conftruCted  as  to  prove  cold  and  tire- 
fome.  “  Much  *  will  depend  on  the  happy  choice  of  *  BJa-r 
fome  fubjeCt,  which  ftiall  by  its  nature  intereft  the  pu-fUpra. 
blic  }  as  when  the  poet  feleCts  for  his  hero  one  who  is 
the  founder,  or  the  deliverer,  or  the  favourite  of  his  na¬ 
tion  j  or  when  he  writes  atchievements  that  have  been 
highly  celebrated,  or  have  been  connected  with  import¬ 
ant  confequences  to  any  public  caufe.  Moft  of  the  great 
epic  poems  are  abundantly  fortunate  in  this  refpeCt,  and 
muft  have  been  veiy  interefting  to  thofe  ages  in  which 
they  were  compofed.”  The  fubjeCt  of  the  Paradife  Loft, 
as  it  is  infinitely  greater,  muft  likewife  be  confidered  as 
more  univerfally  interefting  than  that  of  any  other  poem. 

“  We  all  feel  the  effeCts  of  Adam’s  tranfgrefiicn  7  we  all 
fin  like  him,  and  like  him  muft  all  bewail  our  offences. 

We  have  reftlefs  and  infidious  enemies  in  the  fallen  angels, 
and  in  the  bleffed  fpirits  we  have  guardians  and  friends  j 
in  the  redemption  of  mankind  we  hope  to  be  included  \ 
in  the  defeription  of  heaven  and  hell  we  are  furely  inte- 
refted,  as  we  are  all  to  refide  hereafter  either  in  the  regions 
of  horror  or  blifs.”  gt 

“  The  chief  circumftance  which  renders  an  epic  poemCircum- 
interefting  f,  and  which  tends  to  intereft  not  one  age  0rfta.nceL 
country  alone,  but  all  readers,  is  the  fkilful  conduCt  of tcreftm^iii 
the  author  in  the  management  of  his  fubjeCL  His  planepic  poetry, 
muft  comprehend  many  affeCting  incidents.  He  may  f  Blair  and 
fometimes  be  awful  and  auguft  }  he  muft  often  be  tender  Johnfon* 
and  pathetic ;  he  muft  give  us  gentle  and  pleafing  fcenes 
of  love,  friendfhip,  and]  affeCtion.  The  more  that  an 
epic  poem  abounds  with  fttuations  which  awaken  the  feel¬ 
ings  of  humanity,  it  is  the  more  interefting.  In  this 
refpeCt  perhaps  no  epic  poets  have  been  fo  happy  as  Vir¬ 
gil  and  Tafto.  *The  plan  of  the  Paradife  Lojl  comprifes 
neither  human  aCtions  nor  human  manners.  The  man 
and  tvoman  who  aCt  and  fuller,  are  in  a  ftate  which  no 
other  man  or  woman  can  ever  know.  The  reader  finds 
no  traiifaCtion  in  which  he  can  be  engaged  \  beholds  no 
condition  in  which  he  can  by  any  effort  of  imagination 
place  himfelfj  he  has  therefore  little  natural  curiofity  or 
fympathy.”  g* 

A  queftion  has  been  moved,  Whether  the  nature  ofWhether 
the  epic  poem  does  not  require  that  the  hero  ftiould  be*^  ^er0 
ultimately  fuccefsful  ?  To  this  queftion  Johnfon  replies, 
that  “  there  is  no  reafon  why  the  hero  Ihould  not  be  fuccefsful. 
unfortunate,  except  eftablilhed  praCtice,  fince  fuccefs  and 
virtue  do  not  neceffarily  go  together.”  Moft  critics, 
however,  are  of  a  different  opinion,  and  hold  fuccefs  to 
be,  if  not  the  neceffary,  at  leaft  the  moft  proper  iffue  of 
an  epic  poem.  An  unhappy  conclufton  depreffes  the 
mind,  and  is  oppoftte  to  the  elevating  emotions  which 
belong  to  this  fpecies  of  poetry.  Terror  and  compaffiott. 
are  the  proper  fubjeCts  of  tragedy  •,  but  as  the  epic  is  of 
larger  extent,  it  were  too  much,  if,  after  the  difficulties 
and  troubles  which  commonly  abound  in  the  progrefs  of 
the  poem,  the  author  Ihould  bring  them  all  at  laft  to  art 
unfortunate  conclufton.  We  know  not  that  any  author 
of  name  hns  held  this  courfe  except  Lucan  ;  for  in  the 
Paradife  LoJly  as  Adam’s  deceiver  is  at  laft  crufhed,  and 
he  himfelf  reftored  to  the  favour  of  his  maker,  Milton’s 
hero  muft  be  confidered  as  finally  fuccefsful. 

We 
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Of  the  We  have  na  ©ccafion  to  fay  mere  of  the  epic,  con- 
V  Epopee  and  peered  as  peculiarly  adapted  to  certain  fubj^&s,  and  to 
>  '  be  conduced  according  to  a  certain  plan.  JBut  as  dra¬ 

matic  fubjefis  are  more  complex,  it  is  neceffary  to  take 
a  narrov/er  view  of  them.  They  are  either  the  light 
v  and  the  gay,  or  the  grave  and  aftedhng,  incidents  of 

human  life."  The  former  conftitute  the  lubjeft  of  co¬ 
medy,  and  the  latter  of  tragedy. 

As  ore  at  arid  ferious  objects  command  more  attention 
than  little  and  ludicrous  ones  $  as  the  fall  of  a  hero  in- 
terefts  the  public  more  than  the  marriage  of  a  private 
perfon  ;  tragedy  has  been  always  held  a  more  dignified 
entertainment  than  comedy.  2  he  firit  thing  required  of 
the  tragic  poet  is,  that  he  pitch  upon  fomc  moving  and 
interefting  ftory,  find  that  he  condudl  it  in  a  natural  and 
probable  manner.  For  we  muff  obferve,  that  the  natu¬ 
ral  and  probable  are  more  efiential  to  tragic  than  even  to 
epic  poetry.  Admiration  is  excited  by  the  wonderful ; 
but  paflion  can  be  raifed  only  by  the  imureffions  of  na- 
£4  ture  and  truth  upon  the  mind. 

Subjects  The  fubje£l  bell  fitted  for  tragedy  is  where  a  man  has 
beft  fuited  himfelf  been  the  caufe  of  his  misfortune  5  not  fo  as  to  be 
to  tragedy.  guilty,  nor  altogether  innocent :  the  misfortune 

muft  be  occafioned  by  a  fault  incident  to  human  nature, 
and  therefore  in  fome  degree  venial.  Such  misfortunes 
call  forth  the  focial  affections,  and  warmly  interest  the 
fpeftator.  An  accidental  misfortune,  if  not  extremely 
lingular,  doth  not  greatly  move  our  pity :  the  perfoa  who 
fullers,  being  innocent,  is  freed  from  the  greateft  of  all 
torments,  that  anguifh  of  mind  which  is  occafioned -by 
remorfe.  An  atrocious  criminal,  on  the  other  hand,  who 
brings  misfortunes  upon  himfelf,  excites  little  pity,  for  a 
different  reafon  :  his  remorfe,  it  is  true,  aggravates  his 
diftrefs,  and  fwells  the  firft  emotions  c-f  pity  :  but  then 
our  hatred  of  him  as  a  criminal  blending  with  pity,  blunts 
its  edge  confiderably.  Misfortunes  that  are  not  innocent, 
nor  highly  criminal,  partake  the  advantages  of  each  ex¬ 
treme  they  are  attended  with  remorfe  to  embitter  the 
diftrefs,  which  raifes  our  pity  to  a  great  height  5  and  the 
flight  indignation  we  have  at  a  venial  fault  detra&s  not 
fenfibly  from  our  pity.  The  happieft  of  all  fobje&s  ac¬ 
cordingly  for  railing  pity,  is  where  .  a  man  of  integrity 
falls  into  a  great  misfortune  by  doing  an  a&ion  that  is 
innocent,  but  which,  by  fome  fmgular  means,  is  con¬ 
ceived  by  him  to  be  criminal  :  his  remorfe  aggravates 
his  diftrefs  $  and  our  companion,  unreftrained  by  indig¬ 
nation,  knows  no  bounds.  Pity  comes  thus  to  be  the 
ruling  paflion  of  a  pathetic  tragedy  *,  and,  by  proper  re- 
prefentation,  may  be  raifed  to  a  height  Scarcely  exceed¬ 
ed  by  any  thing  felt  in  real  life.  A  moral  tragedy  takes 
in  a  larger  field  }  as  it  not  only  exercifes  our  pity,  but 
raifes  another  paflion,  which,  though  felfifh,  deferves  to 
be  cherillied  equally  with  the  focial  affection.  The  paf- 
iion  wre  have  in  view  is  fear  or  terror  $  for  when  a  raif- 
fortune  is  the  natural  confequence  of  fome  wrong  bias 
in  the  temper,  every  fpeftator  who  is  confcious  of  fiich  a 
bias  in  himfelf  takes  the  alarm,  and  dreads  his  falling 
into  the  fame  misfortune  :  and  by  the  emotion  of  fear  or 
terror,  frequently  reiterated  in  a  variety  of  moral  trage¬ 
dies,  the  fpe ft ators  are  put  upon  their  guard  againft  the 
cUforders  of  naftion. 

The  commentators  upon  Ariftotle,  and  other  critics, 
have  been  much  gravelled  about  the  account  given  of 
tragedy  bv  that  author  :  “  That  by  means  of  pity  and 
terror,  it  refines  or  purifies  in  us  all  forts  of  paflion.”  But 
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no  one  who  has  a  clear  conception  of  the  end  and  effects'  Of  the 
of  a  good  tragedy,  can  have  any  difficulty  about  Ariftotle’s 
meaning  :  Our  pity  is  engaged  for  the  perfons  reprefent-  ,  ,  L 

ed  ;  and  our  terror  is  upon  our  own  account.  Pity  indeed 
is  here  made  to  (land  for  all  the  fympathetic  emotions,  be^ 
caufe  of  thefe  it  is  the  capital.  2'here  can  be  no  doubt, 
that  our  fympathetic  emotions  are  refined  ©r  improved 
by  daily  exercife  5  and  in  what  manner  our  other  paf- 
fions  are  refined  by  terror,  has  been  juft  now  faid.  One 
thing  is  certain,  that  no  other  meaning  can  juilly  be 
given  to  the  foregoing  doflrine  than  that  now  men¬ 
tioned  ;  and  that  it  was  really  Ariftotle’s  meaning, 
appears  from  his  13th  chapter,  where  he  delivers  feve- 
ral  proportions  conformable  to  the  doctrine  as  here  ex¬ 
plained.  Thefe,  at  the  fame  time,  we  take  liberty  to 
mention  j  becaufe,  fo  far  as  authority  can  go,  they  con¬ 
firm  the  foregoing  reafoning  about  fubjecis  proper  for 
tragedy.  The  firit  propofition  is,  2" hat  it  being  the  pro¬ 
vince  of  tragedy  to  excite  pity  and  terror,  an  innocent  per¬ 
fon  falling  into  adverfity  ought  never  to  be  the  fubjeft. 

2'his  propofition  is  a  neceffary  confequence  of  his  dodtrine 
as  explained  }  a  fubjeft  of  that  nature  may  indeed  excite 
pity  and  terror  j  but  the  former  in  an  inferior  degree,  and 
the  latter  in  no  degree  for  moral  inilruclion.  2'he  fecond 
propofition  is,  2' hat  the  hiilory  of  a  wicked  perfon  in  a 
change  from  mlfery  to  happinefs  ought  not  to  be  repre¬ 
fented  *,  which  excites  neither  terror  nor  compaflion,  nor 
is  agreeable  in  any  refpeft.  2'he  third  is,  That  the  mis¬ 
fortunes  of  a  wicked  perfon  ought  not  to  be  reprefented  : 
fuch  reprefentation  may  be  agreeable  in  fome  meafure  upon 
a  principle  of  juflice  5  but  it  will  not  move  our  pity,  or 
any  degree  of  terror,  except  in  thole  of  the  fame  vicious 
difpofition  w*ilh  the  perfon  reprefented.  2'he  lait  propo¬ 
fition  is,  That  the  only  charaftcr  fit  for  reprefenlation  lies 
in  the  middle,  neither  eminently  good  nor  eminently  bad  $ 
w  here  the  misfortune  is  not  the  effeft  of  deliberate  vice, 
but  of  fome  involuntary  fault,  as  our  author  expreffes  it. 

2'he  only  objeftion  We  find  to  Ariftotle’s  account  of  tra¬ 
gedy,  is,  that  he  confines  it  within  too  narrow  bounds,  by 
refufing  admittance  to  the  pathetic  kind  :  for  if  terror  be 
efiential  to  tragedy,  no  reprefentation  deferves  that  name 
but  the  moral  kind,  where  the  misfortunes  exhibited  are 
caufed  by  a  wrong  balance  of  mind,  or  feme  diforder  in 
the  internal  conflilution  :  fuch  misfortunes  always  fuggeft 
moral  inftruftion  }  and  by  fuch  misfortunes  only  can  ter¬ 
ror  be  excited  for  our  improvement. 

Thus  Ariftotle’s  four  propofltions  above-mentioned 
relate  folely  to  tragedies  of  the  moral  kind.  2'hofe  of 
the  pathetic  kind  are  not  confined  within  fo  narrow  li¬ 
mits :  fubjefts  fitted  for  the  theatre  are  not  in  -fuch 
plenty  as  to  make  us  rejeft  innocent  misfortunes  which 
roufe  our  fympathy,  though  they  inculcate  no  moral. 

With  refpeft  indeed  to  the  fubjefts  of  that  kind,  it 
may  be  doubted,  whether  the  conclufion  ought  not  al¬ 
ways  to  be  fortunate.  Where  a  perfon  of  integrity  is 
reprefented  as  fuffering  to  the  end  under  misfortunes 
purely  accidental,  we  depart  difeontented,  and  with  fome 
obfeure  fenfe  of  injuftice  :  for  feldom  is  man  fo  fubmif* 
five  to  Providence,  as  not  to  jevolt  againft  the  tyranny 
and  vexations  of  blind  chance  *,  he  will  be  tempted  tb 
fay,  this  ought  not  to  be.  We  give  for  an  example  the 
Romeo  and  Juliet  of  Shakefpeare,  where  the  fatal  cata- 
ftrophe  is  occafioned  by  Friar  Lawrence’s  coming  to  the 
monument  a  minute  too  late  *,  we  are  vexed  at  the  un¬ 
lucky  chance,  and  go  away  diifatisfied.  Such  impref- 
5  G  (ions, 
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Of  the  fions,  winch* ought  not  to  be  clieriflied,  are  a  fufficient 
Epopee  and  reafon  for  excluding  dories  of  this  kind  from  the 
»  t  theatre. 

S5  The  misfortunes  of  a  virtuous  perfon,  arifing  from 

Theimpro-  neceffary  caufes,  or  a  chain  of  unavoidable  eircumilanccs, 
per  life  of  as  they  excite  a  notion  of  dediny,  are  equally  unfatisfac- 
deftmy  in  tory  tQ  tpie  iluman  mincj.  A  metaphysician  in  his  clo- 
tra4d&r  ^et  ma7  rea^on  himfeif  into  the  belief  of  fate,  or  what  in 
modern  language  is  called  philofophica I  nece/Jky  ;  but  the 
feelings  of  the  heart  revolt  again  it  that  dottrine  ;  and 
we  have  the  confeffion  of  the  two  abled  philofophers  by 
whom  it  was  ever  maintained,  that  men  conduct  them- 
felves  through  life  as  if  their  will  were  abfolutely  free, 
and  their  actions  no  part  of  a  chain  of  neceffary  caufes 
and  effecls.  As  no  man  goes  to  the  theatre  to  ffudy 
metaphyfics,  or  to  dived  himfeif  of  the  common  feelings 
of  humanity,  it  is  impofiible,  whatever  be  his  philofo- 
phical  creed,  that  he  fhould  contemplate  without  horror 
and  difguft  an  innocent  perfon  fufFering  by  mere  dediny. 
A  tragedy  of  uncommon  merit  in  every  other  refpecl 
may  indeed  be  endured,  nay  perhaps  admired,  though 
fuch  be  its  catadrophe  ;  becauie  no  work  of  man  wTas 
ever  perfect  ;  and  becaufe,  where  imperfetlions  are  un¬ 
avoidable,  a  multitude  of  excellencies  may  be  allowed  to 
cover  one  fault  :  but  we  believe  the  mifery  of  an  inno¬ 
cent  perfon  refulting  from  a  chain  of  unavoidable  cir- 
cumdances  has  never  been  confidered  as  a  beauty  by 
minds  unperverted  by  a  falfe  philofophv.  “  It  mud  be 
%  Blair.  acknowledged  *  that  the  fubje&s  of  the  ancient  Greek 
tragedies  were  frequently  founded  on  mere  dediny  and 
inevitable  misfortunes.  In  the  couvfe  of  the  drama  ma¬ 
ny  moral  fen  t  intent  s  occurred  5  but  the  only  in  dm  Ft  ion 
which  the  fable  conveyed  was,  that  reverence  was  due 
to  the  gcds,  and  fubiniflion  to  the  decrees  of  fate.  Mo- 
dern  tragedy  has  aimed  at  a  higher  object,  by  becoming 
xnor?  the  theatre  of  paflion  •,  pointing  out  to  men  the 
consequences  of  their  own  mifcondudt,  diowing  the  dire¬ 
ful  effeFts  which  ambition,  jealoufy,  love,  refentment, 
$nd  other  fuch  drong  emotions,  when  mifguided  or  left 
unredrained,  produce  upon  human  life.  An  Othellp, 
hurried  by  iealoufy  to  murder  his  innocent  wife  j  a  Jaf- 
fier  enfnared  by  refentment  and  want  to  engage  in  a 
confpiracy,  and  then  flung  with  remorfe  and  involved 
in  ruin  *,  a  Siffredi,  through  the  deceit  which  he  employs 
for  public -fpiri ted  ends,  bringing  deftruFIion  on  all 
whom  he  loved  :  thefe,  and  fuch  as  thefe,  arc  the  ex¬ 
amples  which  Tragedy  now  difplays  to  public  view  5  and 
by  means  of  which  it  inculcates  on  men  the  proper  go- 
85  vernment  of  their  padions.” 

How  it  is  There  is  indeed  one  lingular  drama,  in  which  dediny 

ufed  in  the  employed  in  a  manner  very  different  from  that  in 

of  which  it  was  ufed  by  the  poets  of  Greece  and  Rome, 
bers.  °  It  is  Schiller’s  tragedy  of  the  Robbers,  of  which  “  the 
hero  endowed  by  nature  (as  the  trandator  of  the  piece 
obferves)  with  the  mod  generous  feelings,  animated  by 
the  highed  fenfe  of  honour,  and  fufceptible  of  the  warm¬ 
ed  affe&ions  of  the  heart,  is  driven  by  the  perfidy  of  a 
•brother,  and  the  fuppofed  inhumanity  of  his  father,  into 
a  date  of  confirmed  mifanthropy  and  defpair.”  He  willi¬ 
es  that  he  “  could  blow  the  trumpet  of  rebellion  through 
all  nature  ;  that  he  could  extinguilh  with  one  mortal 
Tdow  the  viperous  race  of  men  ,  and  that  he  could  fo 
{trike  as  to  dedroy  the  germ  of  exidence.”  In  this  li- 
tuation  he  is  hurried  on  to  the  perpetration  of  a  feries  of 
crimes  which  find  from  their  very  magnitude  and  atro- 
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city  a  recommendation  to  his  didempered  mind.'  Sen-  Of  the 
fible  all  the  while  of  his  own  guilt,  and  fullering  for  that 
guilt  the  fevered  pangs  of  remorfe,  he  yet  believes  him- 1  !  ^  . 

ielf  an  initrument  of  vengeance  in  the  bant  Is  of  the  Al¬ 
mighty  for  the  punilhment  of  the  crimes  of  others.  In 
thus  accompliihing  the  dreadful  dediny  which  is  pre¬ 
ferred  for  him,  he  feels  a  fpecies  of  gloomy  fatisfadicn, 
at  the  fame  time  that  he  confiders  himlelf  as  doomed  to 
the  performance  of  that  part  in  life  which  is  to  coniign 
his  memory  to  infamy  and  his  foul  to  perdition.  After 
burning  a  town,  he  e>: claims,  “  O  God  of  vengeance  ! 
am  I  to  blame  for  this  ?  Art  thou  to  blame,  O  Father 
of  Heaven  !  when  the  indruments  of  thy  wrath,  the  pei- 
tilence,  flood,  and  famine  overwhelm  at  once  tire  righ¬ 
teous  and  the  guilty  ?  Who  can  command  the  flames  to 
day  their  collide,  to  dedroy  only  the  noxious  vermin, 
and  fpavc  the  fertile  field  ?”  yet  with  the  fame  breath  he 
acufes  himfeif  of  extreme  criminality  for  “  prefumptuoul- 
ly  wielding  the  fword  of  the  Mod  High  !”  He  frequent¬ 
ly  laments  in  the  mod  afi'eFling  manner  the  lofs  of  his  , , 
innocence,  willies  that  “  he  could  return  into  the  womb 
that  bare  him,  that  he  hung  an  infant  at  the  bread, 
that  he  were  born  a  beggar,  the  meaned  hind,  a  pea- 
fant  of  the  field.”  He  confiders  himfeif  as  the  outcad 
of  Heaven,  and  finally  rejeFled  by  the  Father  of  mercy } 
yet  he  tells  the  band  of  robbers  whom  he  commanded, 
that  the  “  Almighty  honoured  them  as  agents  in  his 
hands  to  execute  his  wonderous  purpofes j  employed 
them  as  his  angels  to  execute  his  Hern  decrees,  and  pour 
the  vials  of  his  wrath  j”  and  in  a  very  folemn  prayer, 
he  fuppofes  that  “  the  God  who  ruleth  over  all  had  de? 
creed  that  he  fhould  become  the  chief  of  thefe  foul  mur¬ 
derers.” 

“  It  will  be  allowed,  (fays  the  tranfiator),  that  the  ima¬ 
gination  could  not  have  conceived  a  fpedacle  more 
deeply  intereding,  more  powerfully  afiedling  to  the 
mind  of  man,  than  that  of  a  human  being  thus  characr 
terifed  and  acling  under  fuch  impreffions.  "lhe  compaf- 
fionate  filtered  which  the  mind  feels  in  the  emotions  or 
bufferings  of  the  guilty  perfon,  is  not  dimurdhed  by  the 
obfervation,  that  he  a*Fts  under  an  impreffion  of  inevi¬ 
table  dediny  •,  on  the  contrary,  there  is  fome thing  in  our 
nature  which  leads  us  the  more  to  compaffionate  the  in- 
drument  of  thofe  crimes,  that  we  fee  him  confider  him¬ 
feif  as  bound  to  guilt  by  fetters,  which  he  has  the  con- 
dant  wifh,  but  not  the  drength,  to  break.” 

This  i§  indeed  true :  we  fympathife  with  the  hero  of 
the  Robbers,  not  only  on* account  of  his  exalted  fenti¬ 
ments  and  his  inflexible  regard  to  the  abdraFt  principles 
of  honour  and  judice,  but  much  more  for  that  diforder 
of  intelleft  which  makes  him  fuppofe  “  his  dediny  fixed 
and  unalterable,”  at  the  very  time  that  he  is  torn  with 
remorfe  for  the  perpetration  of  thofe  crimes  by  which  he 
believed  it  to  be  fulfilling.  Dediny,  however,  is  not  in 
this  tragedy  exhibited  as  real,  but  merely  as  the  phan¬ 
tom  of  a  didempered  though  noble  mind.  Had  the  poet 
reprefented  his  hero  as  in  fa&  decreed  by  God,  or  bound 
by  fate,  to  head  a  band  of  foul  murderers,  and  to  com¬ 
mit  a  feries  of  the  mod  atrocious  crimes  *,  though  our  pi¬ 
ty  for  him  might  not  have  been  leffened,  the  imprefiioqs 
of  the  whole  piece  on  the  mind  could  have  been  only 
thofe  of  horror  and  difgud  at  what  would  have  appeared 
to  us  the  unequal  ways  of  providence. 

The  Tragedy  of  the  Robbers  is  a  driking  indance  of 
the  judnefs  of  Dr  Blair’s  criticifm,  in  oppofition  to  that 

of 
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Of  the  of  Lord  Kamos.  His  lordlhip  holds  that  it  is  effential 
E  Lira*!  t0  a  g°od  trageJy>  t^iat  *ts  pi'i^cipal  fads  be  borrowed 
.  r‘^‘a'  ~  from  hiftory  j  became  a  mixture  of  known  truth  with 

8 -j  the  fable  tends  to  delude  us  into  a  convi&ion  of  the  re- 
Whetlier  ality  of  the  whole.  The  Doctor  confiders  this  as  a  mat- 
the  fubject  ter  Qf  n0  great  confequence  •,  for  “  it  is  proved  by  expe- 
flvtu'tfh  tve  r‘ence>  ttlat  a  fictitious  tale,  if  properly  conduced,  will 
irs  found  a-  moit  the  heart  as  much  as  any  real  hiltory  j”  this  obfer- 
tion  in  ration  is  verified  in  the  Robbers.  It  is  indeed  a  very  ir- 
truth.  regular  drania,  and  perhaps  could  not  be  a£led  on  a 
Briliih  theatre.  But  although  the  whole  is  known  to  be 
a  fiction,  we  believe  there  are  few  effufions  of  human  ge¬ 
nius  which  more  powerfully  excite  the  f.notions  of  ter¬ 
ror  and  pity.  Truth  is  indeed  congenial  to  the  mind  ; 
and  when  a  fubject  proper  for  tragedy  occurs  in  hiftory 
or  tradition,  it  is  perhaps  better  to  adopt  it  than  to  in¬ 
vent  one  which  has  no  fuch  foundation.  But  in  choof- 
ing  a  fubjedt  which  makes  a  figure  in  hiftory,  greater 
precaution  is  neceffary  than  where  the  whole  is  a  fiiStion. 
In  the  latter  cafe,  the  author  is  under  no  reftraint  other 
than  that  the  characters  and  incidents  be  juft  copies  of 
nature.  But  where  the  ftory  is  founded  on  truth,  no 
circumftances  muft  be  added,  but  fuch  as  conned  natu- 
rally  with  what  are  known  to  be  true  j  hiftory  may  be 
fupplied,  but  muft  not  be  contradi&ed.  Further,  the 
fubject  chofen  muft  be  diftant  in  time,  or  at  leaft  in 
place  ;  for  the  familiarity  of  recent  perfons  and  events 
ought  to  be  avoided.  Familiarity  ought  more  efpecially 
to  be  avoided  in  an  epic  poem,  the  peculiar  charadter  of 
which  is  dignity  and  elevation  :  modern  manners  make 
but  a  poor  figure  in  fuch  a  poem.  Their  familiarity  un¬ 
qualifies  them  for  a  lofty  fubjedt.  The  dignity  of  them 
will  be  better  underftood  in  future  ages,  when  they  are 
no  longer  familiar. 

After  Voltaire,  no  writer,  it  is  probable,  will  think  of 
rearing  an  epic  poem  upon  a  recent  event  in  the  hiftory 
of  his  own  country.  But  an  event  of  that  kind  is  per¬ 
haps  not  altogether  unqualified  for  tragedy  :  it  was  ad¬ 
mitted  in  Greece  j  and  Shakefpeare  has  employed  it  fuc- 
cefsfully  in  feveral  of  his  pieces.  One  advantage  it  pof- 
feffes  above  fidtion,  that  of  more  readily  engaging  our 
belief,  which  tends  above  any  other  particular  to  raife 
our  fympathy.  The  fcene  of  comedy  is  generally  laid 
at  home  :  familiarity  is  no  objedtion  j  and  we  are  pecu- 
88  liarly  fenfible  of  the  ridicule  of  our  own  manners. 

How  a  tra-  After  a  proper  fubjedl  is  chofen,  the  dividing  it  into 
gedy  flioulcl  parts  requires  fome  art. .  The  conclufion  of  a  book  in  an 
into  acts  •  eP*c  Poem»  or  an  a(^  a  cannot  be  altogether 

and  how’  arbitrary  •,  nor  be  intended  for  fo  flight  a  purpofe  as  to 
many  a£ts  make  the  parts  of  equal  length.  The  fuppofed  paufe  at 
it  fhou’d  the  end  of  every  book,  and  the  real  paufe  at  the  end  of 
have.  every  adt,  ought  always  to  coincide  with  fome  paufe  in 
Elem.  of  the  action.  In  this  refpedt,  a  dramatic  or  epic  poem 
Qnticifm,  ought  to  refemble  a  fentence  or  period  in  language,  di¬ 
vided  into  members  that  are  diftinguilhed  from  each 
other  by  proper  paufes  ;  or  it  ought  to  refemble  a  piece 
of  mufic,  having  a  full  clofe  at  the  end,  preceded  by  im- 


T  R  Y.  787 

perfedt  clofes  that  contribute  to  the  melody.  The  divi-  Of  the 
fion  of  every  play  into  five  adds  has  no  other  foundation  EP°Pee  aniV 
than  common  pradlice,  and  the  authority  of  Horace  (d).  ,  rama-  < 
It  is  a  divifion  purely  arbitrary  j  there  is  nothing  in  the 
nature  of  the  compofiticn  which  fixes  this  number  rather 
than  any  other  }  and  it  had  been  much  better  if  no  fuch 
number  had  been  afcertained.  But,  fince  it  is  afcertain- 
ed,  every  adt  in  a  dramatic  poem  ought  to  clofe  with 
fome  incident  that  makes  a  paufe  in  the  adtion  5  for 
otherwife  there  can  be  no  pretext  for  interrupting  the  re- 
prefentation.  It  would  be  abfurd  to  break  off  in  the 
very  heat  of  adtion  *,  againft  which  every  one  would  ex¬ 
claim  :  the  abfurdity  (till  remains  where  the  adtion  re¬ 
lents,  if  it  be  not  adtually  fufpended  for  fome  time.  This 
rule  is  alfo  applicable  to  an  epic  poem :  though  in  it  a 
deviation  from  the  rule  is  lets  remarkable  $  becaufe  it  is 
in  the  reader’s  power  to  hide  the  abfurdity,  by  proceed¬ 
ing  inftantly  to  another  book.  The  firlt  book  of  Para- 
dile  Loft  ends  without  any  clofe,  perfedt  or  imperfedt  : 
it  breaks  off  abruptly,  where  Satan,  feated  on  his  throne, 
is  prepared  to  harangue  the  convocated  holt  of  the  fall¬ 
en  angels ;  and  the  fecond  book  begins  with  the  fpeech. 

Milton  feems  to  have  copied  the  ./Eneid,  of  which  the 
two  firft  books  are  divided  much  in  the  fame  ’manner. 

Neither  is  there  any  proper  paufe  at  the  end  of  the 
feventh  book  of  Paradife  Loft,  nor  at  the  end  of  the 
eleventh.  In  the  Iliad  little  attention  is  given  to  this 
rule. 

Beiides  tragedy,  dramatic  poetry  comprehends  co-T1  8^-  ,, 
medy  and  farce.  Thefe  are  fufficiently  diftinguilhed  0fcomedy. 
from  tragedy  by  their  general  fpirit  and  ftrain.  “  While 
pity  and  terror,  and  the  other  ftrong  paflions,  form  the 
province  of  the  tragic  mufe,  the  chief  or  rather  foie  in- 
ilrument  of  comedy  and  farce  is  ridicule.”  Thefe  two 
fpecies  of  compofition  are  fo  perpetually  running  into 
each  other,  that  we  {hall  not  treat  of  them  feparately1; 
fince  what  is  now  known  by  the  name  of force  differs  in 
nothing  effential  from  what  was  called  the  old  comedy 
among  the  Greeks.  “  Comedy  propofes  for  its  objedl  *  *  Blair' t 
neither  the  great  fufferings  nor  the  great  crimes  of  men  j  Lectures , 
but  their  follies  and  (lighter  vices,  thofe  parts  of  their 
chara&er  which  raife  in  beholders  a  fenfe  of  impropriety, 
which  expofe  them  to  be  ceiifured  and  laughed  at  by 
others,  or  which  render  them  troublefome  in  civil  fo- 
ciety. 

“  The  fubje&s  of  tragedy  are  not  limited  to  any  age 
or  country  *,  but  the  fcene  and  fubje£t  of  comedy  (hould 
always  be  laid  in  our  own  country,  and  in  our  own  times. 

The  reafon  is  obvious  :  thofe  decorums  of  behaviour, 
thofe  leffer  diferiminations  of  character,  which  afford  fub- 
je£t  for  comedy,  change  with  the  differences  of  countries 
and  times  $  and  can  never  be  fo  well  underftood  by  fo¬ 
reigners  as  by  natives.  The  comic  poet,  who  aims  at 
correcting  improprieties  and  follies  of  behaviour,  (hould 
*  catch  the  manners  living  as  they  rife.’  It  is  not  his 
bufinefs  to  amufe  us  with  a  tale  of  other  times  ;  but  to 
give  us  pictures  taken  from  among  ourfelvesj  to'fatirize 
5  G  2  reigning 
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Of  the  reigning  rind  prefen t  vices;  to  exhibit  to  the  a?e  a  fa: 

Srkrta coP7  °'£  with  its  humours,  its  follies,  and  its 

extravagancies. 

41  Comedy  maybe  divided  into  two  kinds:  comedy 
of  char  after,  and  comedy  of  intrigue .  The  former  is  the 
more  valuable  fpecies  ;  beeaufe  it  is  the  bufmefs  of  co¬ 
medy  to  exhibit  the  prevailing  manners  which  mark  the 
character  of  the  age  in  which  the  fetne  is  laid:  yet  there 
Fnould  be  always  as  much'  intrigue  as  to  give  us  fome- 
thing  to  with  and  fome:hing  to  fear.  The  incidents 
iliould  fo  fucceed  one  another,  as  to  produce  linking 
foliations,  and  to  fix  our  alteiuion  ;  while  they  afford  at 
the  fame  time  a  proper  field  for  the  exhibition  of  charac¬ 
ter.  The  adlion  in  comedy,  though  it  demands  the 
poet’s  care  in  order  to  render  it  animated  and  natural, 
is  a  lefs  fignificant  and  important  part  of  the  performance 
ih  an  the  aclion  in  tragedy:  as  in  comedy  it  is  what  men 
fay,  and  how  they  behave,  that  draws  our  attention,  ra¬ 
ther  than  what  they  perforin  or  what  they  fuffer. 

44  In  the  management  of  chambers,  one  of  the  moil 
common  faults  of  eomic  writers  is  the  carrying  of  them 
too  far  beyond  life.  Wherever  ridicule  is  concerned,  it 
is  indeed  extremely  difficult  to  hit  the  precife  point 
where  true  wit  ends  and  buffoonery  begins.  When  the 
mifer  in  Plautus,  fearching  the  perfon  whom  he  fufnecls 
of  having  floien  his  cafket,  after  examining  firll  his  right 
‘hand  and  then  his  left,  cries  out,  qflende  etiam  lertiam  — 
’  fhow  me  your  third  hand,’  there  is  no  one  but  muff  be 
fcuiiblc  of  the  extravagance.  Certain  degrees  of  exag¬ 
geration  are  allowed  to  the  comedian,  but  there  are  li¬ 
mits  fet  to  it  by  nature  and  good  taile ;  and  fuppofing 
the  rmier  to  be  ever  fo  much  engroffed  by  his  jcaloufy 
and  his  fufpieions,  it  is  impofiible  to  conceive  any  man 
in  his  wits  fufpedling  another  of  having  more  than  two 
hands.” 

It  appears  from  the  plays  of  Ariftophanes  which  re¬ 
main,  that  the  characters  in  the  old  comedy  of  Athens 
were  almoil  always  overcharged.  They  were  iikewife 
diredf  and  avowed  fatires  again  ft  particular  perfons,  who 
were  brought  upon  the  flage  by  name.  “  The  ridicule 
employed  in  them  is  extravagant,  the  wit  for  the  molt 
part  buffooniih  and  farcical,  the  raillery  biting  and  cruel, 
and  the  obfeenity  that  reigns  in  them  is  grofs  and  intole¬ 
rable.  They  feem  to  have  been  compoled  merely  for  the 
mob.”  Yet  of  thefe  abominable  dramas,  an  excellent 
^ Hurd,  critic*  has  affirmed,  with  too  much  truth,  that  what  is 

now  called  farce  is  nothing  more  than  the  fhadovv.  The 
characters  in  genuine  comedy  are  not  thofe  of  particular 
and  known  perfons,  but  the  general  characters  of  the 
age  and  nation;  which  it  requires  no  fmall  fkill  to  diflin- 
guifh  clearly  and  naturally  from  each  other.  In  attempt¬ 
ing  this,  poets  are  too  apt  to  eontraft  characters  and  in¬ 
troduce  them  always  in  pairs;  which  gives  an  affedled  air 
to  the  whole  piece.  The  perfection  of  art  is  to  conceal 
art.  “  A  mafterly  writer  will  give  us  his  eharaCters 
diitinguifhed  rather  by  fueh  {hades  of  diverfity  as  are 
commonly  found  in  fociety,  than  marked  with  fueh 
ftrong  oppofiiions  as  are  rarely  brought  into  actual  eon  - 
traft  in  any  of  the  eireumftances  of  real  life.” 

The  ftyle  of  comedy  ought  to  be  pure,  elegant, 
and  lively,  very  feldom  riling  higher  than  the  ordinary 
tone  of  polite  convention  ;  and  upon  no  occafion  de- 
fcendlng  into  vulgar,  mean,  and  grofs  expreffions ;  and 
in  one  word,  aCtion  and  character  being  the  funda¬ 
mental  parts  of  every  epic  and  dramatic  compcfttion? 
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the  feiitiments  and  tone  of  language  ought  to  be  fubfer- 
vient  to  thefe,  fo  as  to  appear  natural  and  proper  for 
the  oeeafion. 


Of  the 
Epopee.. 


§  2.  Refpeftive  peculiarities  of  the  Epopee  and  Drama. 

In  a  theatrical  entertainment,  which  employs  both,.  ?•? 
the  eye  and  the  ear,  it  would  be  a  grofs  abfurdity  to  can  have  * 
introduce  upon  the  ftage  fuperior  beings  in  a  vifible  fliapc.no  place  in 
There  is  no  place  for  fueh  obj  eel  ion  in  an  epic  poem ; a  hrama, 
and  Eoileau,  with  many  other  critics,  declares  fh*ong-nor 
ly  for  that  fort  of  machinery  in  an  epic  poem.  But  wa¬ 
ving  authority,  which  is  apt  to  impute  upon  the  judge¬ 
ment,  let  us  draw  what  light  we  can  from  rcafbn.  We 
may  in  the  foil  place  obi’erve,  that  this  matter  is  but 
inddiindlly  handled  by  criiies  :  the  poetical  privilege  of 
animating  infenfible  objects  for  enlivening  a  defeription, 
is  very  different  from  what  is  termed  machinery,  where 
deities,  angels,  devils,  or  other  fupernatura!  powers,  are 
introduced  as  real  perfonages,  mixing  in  the  aCtion,  and 
contributing  to  the  eataftrophe ;  and  yet  thefe  two 
things  are  conftantly  jumbled  together  in  reaforung. 

The  former  is  founded  on  a  natural  principle :  but 
nothing  is  more  unnatural  than  the  latter.  Its  effects, 
at  the  fame  time,  are  deplorable.  Fir  ft,  it  gives  an  air 
of  fiction  to  the  whole  ;  and  prevents  that  impreftion  of 
reality  which  is  requifite  to  interell  our  affections,  and 
to  move  our  paffions  ;  which  of  ilfelf  is  fuihcient  to  ex¬ 
plode  machinery,  whatever  entertainment  it  may  afford 
to  readers  of  a  fantaftic  taile  or  irregular  imagination. 

And,  next,  were  it  poffible,  by  difguifing  the  fl  diion,  to  Has  it  a 
delude  us  into  a  notion  of  reality,  an  iiffuperahle  objee-  ro°;1  effe<^ 
tion  would  ft  ill  remain,  which  is,  that  the  aim  or  end  c£  n 
an  epic  poem  can  never  be  attained  in  any  perfection 
.  where  machinery  is  introduced  ;  for  an  evident  reafon, 
that  virtuous  emotions  cannot  be  raifed  fuccefsfully  but 
by  the  actions  of  thofe  who  are  endued  with  paffions 
and  affections  like  our  own,  that  is,  by  human  actions  ; 
and  as  for  moral  inftrudlion,  it  is  clear,  that  none  can 
be  drawn  from  beings  who  aft  not  upon  the  fame 
principles  with  us.  A  fable  in  /Efop’s  manner  is  no  ob¬ 
jection  to  this  rea foiling  :  his  lions,  bulls,  and  goals, 
are  truly  men  under  difguife  ;  they  adl  and  feel  in  every 
refpedt  as  human  beings  ;  and  the  moral  we  draw  is 
founded  on  that  fuppofition.  Ilcmer,  it  is  true,  intro¬ 
duces  the  gods  into  his  fable  :  but  the  religion  of  his 
country  authorized  that  liberty  ;  it  being  an  article  in 
the  Grecian  creed,  that  the  gods  often  interpofe  viflbly 
and  bodily  in  human  affairs.  It  mud  however  be  ob- 
ferved,  that  Homer’s  deities  do  no  honour  to  his  poems: 
fidtions  that  trangrefs  the  bounds  of  nature,  feldom 
have  a  good  effedt  ;  they  may  inflame  the  imagination 
for  a  moment,  but  will  not  be  felifhed  by  any  perfon  of 
a  corredt  tafte.  They  may  be  of  fome  ufe  to  the  lower 
rank  of  writers;  but  an  author  of  genius  has  much  finer 
materials,  of  Nature’s  production*  for  elevating  his  fub- 
jedt,  and  making  it  interefting. 

One  would  be  apt  to  think,  that  Eoileau,  declaring 
for  foe  Heathen  deities,  intended  them  only  for  embel- 
lifliing  the  didlion  :  but  unluckily  he  baniflies  angels  and 
devils,  who  undoubtedly  make  a  figure  in  poetic  lan¬ 
guage,  equal  to  the  Heathen  deities.  Eoileau,  there¬ 
fore,  by  pleading  for  the  latter  in  oppofition  to  the  form¬ 
er,  certainly  meant,  if  he  had  any  di Hindi  meaning,  that 
the  Heathen  deities  may  be  introduced  as  adlors.  And* 
in  fadi?  he  hixufelf  is  guilty  of  that  glaring  abfurdity, 

where. 
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O!  the  where  it  is  not  fo  pardonable  as  in  an  epic  poem  :  In  his 

Epopee.  0(}e  Upon  the  taking  of  Namur,  he  demands  with  a  moil 
y  ^  fcrious  countenance,  whether  the  walls  were  built  by 
Apollo  or  Neptune  :  and  in  relating  the  paffage  of  the 
Rhine,  anno  1672,  he  defcribes  the  god  of  that  river  as 
fighting  with  all  his  might  to  oppofe  the  French  mo¬ 
narch  3  which  is  confounding  fiction  with  reality  at  a 
flrange  rate.  The  French  writers  in  general  run  into 
this  error  :  wonderful  the  c  Pi  eft  of  cuftom,  entirely  to 
hide  from  them  how  ridiculous  fiich  fidlions  are. 

That  this  is  a  capital  error  in  Giernfalemme  Lilera- 
tn ,  Taflb’s  greated  admirers  muff  acknowledge  :  a  filtra¬ 
tion  can  never  be  intricate,  nor  the  reader  even  in  pain 
about  the  cataftrophe,  fo  long  as  there  is  an  angel,  devil, 
or  magician,  to  lend  a  helping  hand.  Voltaire,  in  his 
effav  upon  epic  poetry,  talking  of  the  P narfaha,  ob- 
ferves  judicioully,  “  That  the  proximity  of  time,  the  no¬ 
toriety  of  events,  tire  character  oc  the  age,  enlightened 
and  political,  joined  with  the  folidity  of  Lucan’s  fubjedl, 
deprived  him  of  poetical  fi&ion.”  Is  it  not  amazing, 
that  a  critic  who  reafons  fo  judly  with  refpefl  to  others, 
can  be  fo  blind  with  refpect  toTiimlelf  \  Voltaire,  not 
Satisfied  to  enrich  his  language  with  images  drawn  from 
invifible  and  fuperior  beings,  introduces  them  into  the 
rndion  :  in  the  fixth  canto  of  the  -Rsnriade,  St  Louis 
appears  in  perfon,  and  terrifies  the  foldiers  3  in  the  fe- 
venth  canto,  St  Louis  lends  the  god  of  Sleep  to  Henry  5 
and,  in  the  tenth,  the  Demons  of  Difcord,  Fanaticilm, 
War,  &c.  a fliil  Aumale  in  a  fingle  combat  with  Turenne, 
and  are  driven  away  by  a  good  ‘angel  brandifhing  the 
fword  of  God.  To  blend  fiich  fiflrtious  perfonages 
in  the  fame  aflion  with  moitals,  makes  a  bad  figure 
at  any  rate  5  and  is  intolerable  in  a  hiftory  fo  recent 
as  that  of  Henry  IV.  But  perfection  is  not  the  lot  of 
man. 

But  perhaps  the  mod  fuecefsful  weapon  that  can  be 
employed  upon  this  fubjecl  is  ridicule.  Addifon  has 
applied  this  in  an  elegant  manner  :  “  Whereas  the  time 
of  a  general  peace  is,  in  all  appearance,  drawing  near  3 
being  informed  that  there  are  Several  ingenious  perfess 
who  intend  to  fhow  their  talents  on  fo  happy  an  occa- 
fion,  and  being  willing,  as  much  as  in  me  lies,  to  pre¬ 
vent  that  eiTulion  of  nonfenie  "which  we  have  good  caufe 
to  apprehend  ;  I  do  hereby  ftrlftly  require  every  perfon 
who  {hall  write  on  this  fiibjeft,  to  remember  that  he  is 
a  Chridian,  and  not  to  Tacrifce  his  catechifm  to  his 
poetry.  In  order  to  it,  I  do  expeft  of  him,  in  the  fil'd 
place,  to  make  his  own  poem,  without  depending  upon 
Phoebus  for  any  part  of  it,  or  calling  out  for  aid  upon 
any  of  the  Mufes  by  name.  I  do  likewife  pofitively 
forbid  the  fending  of  Mercury  with  any  particular  mef- 
fige  or  difpatch  relating  to  the  peace  3  and  (hall  by  no 
means  fuder  Minerva  to  take  upon  her  the  fnape  of  any 
plenipotentiary  concerned  in  this  great  work.  1  do  fur¬ 
ther  declare,  that  I  fhall  not  allow  the  Dedinies  to  have 
had  a  hand  in  the  deaths  of  the  feveral  thou  kinds  who 
have  been  (lain  in  the  late  war  3  being  of  opinion  that 
ail  fucli  deaths  may  be  well  accounted  for  by  the  Chri¬ 
dian  fydem  of  powder  and  ball.  I  do  therefore  ilri&ly 
forbid  the  Fates  id  cut  the  thread  of  man’s  life  upon  any 
pretence  whatfeever,  unlefs  it  be  for  the  lake  of  rhyme. 
And  whereas  I  have  good  reafon  to  fear,  that  Neptune 
will  have  a  great  deal  of  bufmefs  on  his  hands  in  feveral 
poems  which  we  may  now  fuppofe  are  upon  the  anvil, 
I  do  alfo  prohibit  his  appearance,  unlefs  it  be  done  in 
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metaphor,  fimile,  or  any  very  fhort  aliuficn  3'  and  that 
even  here  he  may  not  be  permitted  to  enter,  but  with 
great  caution  and  circumfpe£lion.  1  defire  that  the 
fame  rule  may  be  extended  to  his  whole  fraternity  of 
Heathen  gods*,  it  King  my  defign  to  condemn  every 
poem  to  the  dames  in  which  Jupiter  thunders,  or  exer- 
cifes  any  other  a6l  of  authority  which  does  not  belong 
to  him.  In  Ihort,  I  expeft  that  no  pagan  agent  (hall 
be  introduced,  or  any  fad  related  which  a  man  cannot 
give  credit  to  with  a  good  conlcience.  Provided  al¬ 
ways,  that  nothing  herein  contained  {hall  extend,  or  be 
conil rued  to  extend  to  feveral  of  the  female  poets  in 
this  nation,  who  fhall  dill  be  left  in  full  podeffion  of 
their  gods  and  goddelfes,  in  the  fame  manner  as  if  this 
paper  had  never  been  written.”  Sp?5i.  N°  523. 

T  he  marvellous  is  indeed  fo  much  promoted  by  ma¬ 
chinery,  that  it  is  not  wonderful  to  find  it  embraced  by 
the  bulk  of  writers,  and  perhaps  of  readers.  If  in¬ 
dulged  at  all,  it  is  generally  indulged  to  excefs.  Ho¬ 
mer  introduced!  his  deities  with  no  greater  ceremony 
than  his  mortals  5  and  Virgil  has  dill  lefs  moderation  : 
a  pilot  fpent  with  watching  cannot  fall  adeep  and  drop 
into  the  fell  by  natural  means  :  one  bed  cannot  receive 
the  two  lovers  TEneas  and  Bido,  without  the  immediate 
interpolation  of  fuperior  powers.  The  ridiculous  in  fucli 
fictions  mull  appear  even  through  the  thickeil  veil  of 
gravity  and  folemnity. 

Angels  and  devils  ferve  equally  with  Heathen  deities 
as  materials  for  figurative  language  3  perhaps  better 
among  Chridians,  becaufe  we  believe  in  them,  and  not 
in  Heathen  deities.  But  every  ojie  is  fenfible,  as  well 
as  Boileau,  that  the  invifible  powders  in  our  creed  make 
a  much  vvorfe  figure  as  adlors  in  a  modern  poem  than  the 
invifible  powers  in  the  Heathen  creed  did  in  ancient 
poems  *,  the  caufe  of  which  is  not  far  to  feek.  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  -were 
beings  elevated  one  dep  only  above  mankind,  fubjedl  to 
the  fame  paffions,  and  diredled  by  the  fame  motives*, 
therefore  not  altogether  improper  to  mix  with  men  in 
an  important  afticn.  In  our  creed,  fuperior  beings  are 
placed  at  fiich  a  mighty  didance  from  us,  and  are  of  a 
nature  fo  different,  that  with  no  propriety  can  we  appear 
with  them  upon  the  fame  dage  :  man,  a  creature  much 
inferior,  lofes  all  dignity  in  the  companion. 

There  can  be  no  doubt  that  an  hidorical  poem  admits 
the  emhellifhment  of  allegory  as  well  as  of  metaphor, 
fimile,  or  other  figure.  Moral  truth,  in  particular,  is 
finely  illudrated  in  the  allegorical  manner  ;  it  amufes  the 
fancy  to  find  abllradl  terms,  by  a  fort  of  magic,  meta- 
morphofed  into  adlive  beings  *,  and  it  is  delightful  to 
trace  a  general  propofition  in  a  pidlured  event.  But 
allegorical  beings  llioiild  be  confined  within  their  own 
fphere,  and  never  be  admitted  to  mix  in  the  principal 
adlion,  nor  to  co-operate  in  retarding  or  advancing  the 
cataftrophe  3  which  would  have  a  dill  vvorfe  efledl  than 
invifible  powers  :  for  the  mipredion  of  real  exidente, 
fciTer.tial  to  an  epic  poem,  is  inconfident  with  that  figu¬ 
rative  exidence  which  is  effential  to  an  allegory  3  and 
therefore  no  method  can  more  ededlually  prevent  the 
impreflion  of  reality  than  the  introdudlion  of  allegorical 
beings  co-operating  with  thofe  whom  we  conceive  to> 
be  really  exiding.  The  love-epifode  in  the  Henri ade 
(canto  9.),  infufferable  by  the  difeordant  mixture  of  al¬ 
legory  with  real  life,  is  copied  from  that  of  Rinaldo  and 
Anaida  in  the  Gterujalemnie  Liberata ,  which  hath  no 
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merit  to  entitle  it  to  be  copied.  An  allegorical  objecl, 
inch  as  Fame  in  the  Aineid,  and  the  Temple  of  Love  in 
the  Henriade,  may  find  place  in  a  defcription  :  but  to  in¬ 
troduce  Difcord  as  a  real  perfonage,  imploring  the  af- 
fiftance  of  Love  as  another  real  perfonage,  to  enervate 
the  courage  of  the  hero,  is  making  thcfe  figurative  beings 
a£t  beyond  their  fphere,  and  creating  a  itrange  jumble 
of  truth  and  fiction.  The  allegory  of  Sin  and  Death 
in  the  Paradife  Loft  is  poftibly  not  generally  reliftied. 
though  it  is  not  entirely  of  the  fame  nature  with  what 
we  have  been  condemning  ;  in  a  work  comprehending 
the  atchievcments  of  iuperior  beings  there  is  more  roam 
for  fancy  than  where  it  is  confined  to  human  actions. 

What  is  the  true  notion  of  an  epifode  ?  or  how  is  it 
to  be  diftinguifhed  from  the  principal  a£tion  ?  Every 
incident  that  promotes  or  retards  the  cataftroplie  muft 
be  part  of  the  principal  aClion.  This  clears  the  nature 
of  an  epifode  ;  which  may  be  defined,  “  An  incident 
connected  with  the  principal  action,  but  contributing 
neither  to  advance  nor  retard  it.”  The  defeent  of 
iEneas  into  hell  does  not  advance  or  retard  the  cata- 
ftrophe,  and  therefore  is  an  epifode.  The  ftory  of  Nifus 
and  Euryalus,  producing  an  alteration  in  the  affairs  of 
the  contending  parties,  is  a  part  of  the  principal  a£Hon. 
The  family-fccne  in  the  fixtn  book  of  the  Iliad  is  of  the 
fame  nature  ;  for  by  HeClor’s  retiring  from  the  field  of 
battle  to  vifit  his  wife,  the  Grecians  had  opportunity 
to  breathe,  and  even  to  turn  upon  the  Trojans.  The 
unavoidable  effect  of  an  epifode  according  to  this  defi¬ 
nition  muft  be,  to  break  the  unity  of  adlion  ;  and  there¬ 
fore  it  ought  never  to  be  indulged  unlefs  to  unbend  the 
mind  after  the  fatigue  of  a  long  narration.  An  epifode, 
when  fuch  is  its  purpofe,  requires  the  following  condi¬ 
tions  :  it  ought  to  be  well  conne&ed  with  the  principal 
a£fion  ;  it  ought  to  be  lively  and  interefting  ;  it  ought 
to  be  fhort  ;  and  a  time  ought  to  be  chofen  when  the 
principal  action  relents  (e). 

In  the  following  beautiful  epifode,  which  clofes  the 
fecond  book  of  Fingal,  all  thefe  conditions  are  united. 


u  Comal  was  a  fon  of  Albion ;  the  chief  of  an  hun¬ 
dred  hills.  His  deer  drunk  of  a  thoufand  ftreams  ;  and 
a  thoufand  rocks  replied  to  the  voice  of  his  dogs.  His 
face  wras  the  mildnefs  of  youth  ;  but  his  hand  the  death 
of  heroes.  One  was  his  love,  and  fair  was  (he  !  the 
daughter  of  mighty  Conloch.  She  appeared  like  a  fun- 
beam  among  women,  and  her  hair  was  like  the  w  ing  of 
the  raven.  Her  foul  was  fixed  on  Comal,  and  fhe  was 
his  companion  in  the  chace.  Often  met  their  eyes  of 
love,  and  happy  wTere  their  wrords  in  fecret.  But  Gor- 
mal  loved  the  maid,  the  chief  of  gloomy  Ardven.  He 
watched  her  lone  fteps  on  the  heath,  the  foe  of  unhappy 
Comal. 

“  One  day,  tired  of  the  chace,  when  the  mift  had 
concealed  their  friends,  Comal  and  the  daughter  of 
Conloch  met  in  the  cave  of  Ronan.  It  was  the  wonted 
haunt  of  Comal.  Its  fides  were  hung  with  his  arms;  a 
hundred  fhields  of  thongs  were  there,  a  hundred  helms 
of  founding  fteel.  Reft  here,  laid  he,  my  love  Galvina, 
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thou  light  of  tile  cave  of  Honan:  a  deer  appears  on 
Mora’s  brow  ;  I  go,  but  foon  will  return.  I  tear,  laid 
fhe,  dark  Gormal  my  fee  :  I  will  reft  here;  but  loon 
return,  my  love. 

“  He  went  to  the  deer  of  Mora.  The  daughter  of 
Conloch,  to  try  his  love,  clothed  her  white  fide  with 
his  armour,  and  ftrode  from  the  cave  of  Ronan.  'Think¬ 
ing  her  his  foe,  his  heart  beat  high,  and  his  colour 
changed.  He  drew  the  bow  :  the.  arrow  llewr :  Galvina 
fell  in  blood.  He  ran  to  the  cave  with  hafty  fteps,  and 
called  the  daughter  of  Conloch.  Where  art  thou,  my 

love  ?  but  no  anfwer. - He  marked,  at  length,  her 

heaving  heart  beating  againft  the  mortal  arrow.  O 
Conloch’s  daughter,  is  it  thou  ! — he  funk  upon  her 
breaft. 

u  The  hunters  found  the  haplefs  pair.  Many  and 
filent  w^ere  his  fteps  round  the  dark  dvvellings  of  his 
love.  The  tleet  of  the  ocean  came  :  he  fought,  and  the 
ftrangers  fell :  he  iearched  for  death  over  the  field  ;  but 
who  could  kill  the  mighty  Ccmal  ?  Throwing  away  his 
ftiield,  an  arrow  found  his  manly  breaft.  He  lleeps  with 
his  Galvina :  their  green  tombs  are  feen  by  the  mariner 
w'hen  he  bounds  on  the  waves  of  the  north.” 


Of  the 
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Next,  upon  the  peculiarities  of  a  dramatic  poem.  And  Double  plot 
the  firft  we  ftiall  mention  is  a  double  plot :  one  of  which  ™ 
muft  referable  an  epifode  in  an  epic  poem  ;  for  it  would  fucceisf„L 
diftradt  the  fpe&ator,  inftead  of  entertaining  him,  if  he 
were  forced  to  attend  at  the  fame  time  to  two  capital 
plots  equally  interefting.  And  even  fuppofing  it  an 
under-plot  like  an  epifode,  it  feldom  hath  a  good  effect 
in  tragedy,  of  which  fimplicity  is  a  chief  property ;  for 
an  interefting  fuhjeCl  that  engages  our  affections,  occu¬ 
pies  our  whole  attention,  and  leaves  no  room  for  any  fe- 
parate  concern.  Variety  is  more  tolerable  in  comedy  ; 
which  pretends  only  to  amufe,  without  totally  occupy¬ 
ing  the  mind.  But  even  there,  to  make  a  double  plot 
agreeable,  is  no  flight  effort  of  art :  the  under  plot 
ought  not  to  vary  greatly  in  its  tone  from  the  principal ; 
for  difeordant  emotions  are  unpleafant  when  jumbled 
together ;  which,  by  the  way,  is  an  infuperable  ob¬ 
jection  to  tragi-comedy.  Upon  that  account  the  Pro¬ 
vok’d  Hufhand  deferves  cenfure  ;  all  the  feenes  that 
bring  the  family  of  the  Wrongheads  into  aClion,  being 
ludicrous  and  farcical,  are  in  a  very  different  tone  from 
the  principal  feenes,  difplaying  fevere  ?md  bitter  expo- 
ftulations  between  Lord  Townley  and  his  lady.  The 
fame  objeClion  touches  not  the  double  plot  of  the  Care- 
lefs  Hufband  ;  the  different  fubjeCls  being  fitveetly  con¬ 
nected,  and  having  only  fo  much  variety  as  to  refemble 
fhades  of  colours  harmonioufly  mixed.  But  this  is  not 
all.  The  tinder -plot  ought  to  be  conneCled  wfith  that 
which  is  principal,  fo  much  at  leaft  as  to  employ  the 
fame  perfons :  the  under- plot  ought  to  occupy  the  inter¬ 
vals  or  paufes  of  the  principal  aCfion  ;  and  both  ought 
to  be  concluded  together.  This  is  the  cafe  of  the 
Merry  Wives  of  Windfor.  99 

Violent  a&ion  ought  never  to  be  reprefented  on  the  Y*°*ent  /*c" 
ftage.  While  the  dialogue  goes  on,  a  thoufand  parti-  t°u|je  1 

culars  reprefent¬ 
ed. 


(e)  Homer’s  defcription  of  the  fhield  of  Achilles  is  properly  introduced  at  a  time  when  the  aClion  relents,  and 
the  reader  can  bear  an  interruption.  But  the  author  of  Telemachus  deferibes  the  ftiield  of  that  young  hero  in 
the  heat  of  battle  ;  a  very  improper  time  for  an  interruption. 
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Of  the  culars  concur  to  delude  us  into  an  impreflion  of  reality ; 

,  Dia-ma-  t  genuine  fentiments,  paflionate  language,  and  perfuafive 
gefture :  the  fpeftator,  once  engaged,  is  willing  to  be 
deceived,  lofes  light  of  himfelt,  and  without  l'cruple 
enjoys  the  fpeftacle  as  a  reality.  From  this  abfent 
Hate  he  is  roufed  by  violent  action  j  lie  wakes  as  from 
a  pleafing  dream  •,  and,  gathering  his  fenfes  about  him, 
finds  all  to  be  a  fiction.  Horace  delivers  the  fame  rule  j 
and  founds  it  upon  the  fame  reafon  : 

Ne  pueros  coram  populo  Medea  trucidet ; 

Aut  humana  palam  coquat  exta  nefarius  Atreus  ; 

Aut  in  avem  Progne  vertatur,  Cadmus  in  angucm  : 

Quodcumque  ollendis  mihi  iic,  incrcdulus  odi.- 

The  French  critics  join  with  Horace  in  excluding  blood 
from  the  Itage  ;  but  overlooking  the  molt  fubltantial 
objection,  they  urge  only  that  it  is  barbarous  and  fliock- 
ing  to  a  polite  audience.  The  Greeks  had  no  notion 
of  fuch  delicacy,  or  rather  effeminacy  ;  witnefs  the  mur¬ 
der  of  Clytemneftra  by  her  fon  Oreftes,  pafling  behind 
the  feene,  as  reprefented  by  Sophocles her  voice  is 
heard  calling  out  for  mercy,  bitter  expoltulations  on  his 
part,  loud  ihrieks  upon  her  being  ftabbed,  and  then  a 
deep  filence.  An  appeal  may  be  made  to  every  perfon 
of  feeling,  whether  this  feene  be  not  more  horrible  than 
if  the  deed  had  been  committed  in  fight  of  the  fpefta- 
tots  upon  a  fudden  gult  of  paflion.  It  Corneille,  in  re- 
prefenting  the  affair  between  Horatius  and  his  lifter, 
upon  which  the  murder  enfues  behind  the  feene,  had  no 
other  view  but  to  remove  from  the  fpeftators  a  Shocking 

action,  he  was  guilty  of  a  capital  miftake  :  for  murder 

in  cold  blood,  which  in  fome  meafure  was  the  cafe  as 
reprefented,  is  more  fhocking  to  a  polite  audience,  even 
where  the  conclulive  ftab  is  not  feen,  than  the  fame  aft 
performed  in  their  prefence  by  violent  and  unpremedita¬ 
ted  paflion,  as  fuddenly  repented  of  as  committed.  Ad- 
*  Spectator,  difon’s  obfervation  is  juft*,  That  no  part  of  this  inci- 
44*  dent  ought  to  have  been  reprefented,  but  referved  for 
a  narrative,  with  every  alleviating  circumftance  in  fa- 
100  vour  of  the  hero. 

The  proper  .  few  words  upon  the  dialogue,  which  ought  to  be 

the  <iia*  of  fo  condufted  as  to  be  a  true  reprefentation  of  nature, 

logue.  We  talk  not  here  of  the  fentiments  nor  of  the  language 
(which  are  treated  elfewhere)  j  but  of  what  properly  be¬ 
longs  to  dial ogue-wri ting  ;  where  every  Angle  fpeech, 
Ihort  or  long,  ought  to  arife  from  what  is  faid  by  the 
former  fpeaker,  and  furnilh  matter  for  what  comes  after 
till  the  end  of  the  feene.  In  this  view,  all  the  fpceches 
from  firft  to  laft  reprefent  fo  many  links  of  one  regular 
chain.  No  author,  ancient  or  modern,  poffeifes  the  art 
of  dialogue  equal  to  Shakefpeare.  Dryden,-in  that  par¬ 
ticular,  may  juftly  be  placed  as  his  oppofite.  He  fre¬ 
quently  introduces  three  or  four  perfons  fpeaking  upon 
the  fame  fubjeft,  each  throwing  out  his  own  notions 
feparately,  without  regarding  what  is  faid  by  the  reft  : 
take  for  an  example  the  firft  feene  of  Aurenzebe.  Some¬ 
times  he  makes  a  number  club  in  relating  an  event,  not 
to  a  ftranger,  fuppofed  ignorant  of  it,  but  to  one  another, 
for  the  fake  merely  of  fpeaking  ;  of  which  notable  fort 
of  dialogue  we  have  a  fpecimen  in  the  firft  feene  of  the 
‘firft  part  of  the  Conqueft  of  Granada.  In  the  fecond 
part  of  the  fame  tragedy,  feene  fecond,  the  King,  Aben- 
amar,  and  Zulema,  make  their  feparate  obfervations, 
like  fo  many  foliloquies,  upon  the  fluctuating  temper  of 
the  mob  j  a  dialogue  fo  uncouth  puts  one  in  mind  of  two 
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fhepherds  in  a  paftoral  excited  by  a  prize  to  pronounce 
verfes  alternately,  each  in  praife  of  his  own  miftrefs. 

This  manner  of  dialogue-writing,  befides  an  unnatural 
air,  has  another  bad  exTeft  $  it  ftays  the  courfe  of  the  ac¬ 
tion,  becaufe  it  is  not  productive  of  any  confequence. 
In  Congreve’s  comedies,  the  aftion  is  often  fufpelided  to 
make  way  for  a  play  of  wit. 

No  fault  is  more  common  among  writers  than  to  pro¬ 
long  a  fpeech  after  the  impatience  of  the  perfon  to  whom 
it  is  addrefled  ought  to  prompt  him  or  her  to  break  in. 
Confider  only  how  the  impatient  aftor  is  to  behave  in , 
the  mean  time.  To  exprefs  his  impatience  in  violent 
aftion  without  interrupting  would  be  unnatural  }  and  yet 
to  diffemble  his  impatience,  by  appearing  cool  where  he 
ought  to  be  highly  inflamed,  would  be  no  lefs  fo. 

liliyme  being  unnatural  and  difguftful  in  dialogue,  is 
happily  banifhed  from  our  theatre  :  the  only  wonder  is 
that  it  ever  found  admittance,  efpecially  among  a  people 
accuftomed  to  the  more  manly  freedom  of  Shakefpeare’s 
dialogue.  By  banilhing  rhyme,  we  have  gained  fo  much 
as  never  once  to  dream  that  there  can  be  any  further 
improvement.  And  yet,  however  fuitablc  blank  verfe 
may  be  to  elevated  charaftcrs  and  warm  paflions,  it  muft 
appear  improper  and  affefted  in  the  mouths  of  the  lower 
fort.  Why  then  fhould  it  be  a  rule,  That  every  feene 
in  tragedy  muft  be  in  blank  verfe  ?  Shakefpeare,  with, 
great  judgement,  has  followed  a  different  rule  ;  which  is, 
to  intermix  profe  writh  verfe,  and  only  to  employ  the  lat¬ 
ter  where  it  is  required  by  the  importance  or  dignity  of 
the  fubjeft.  Familiar  thoughts  and  ordinary  fafts  ought 
to  be  expreffed  in  plain  language  :  to  hear,  for  example, 
a  footman  deliver  a  Ample  meffage  in  blank  verfe  ‘muft 
appear  ridiculous  to  every  one  who  is  not  biaffed  by, 
cuftom.  In  Ihort,  that  variety  of  charafters  and  of 
fituations,  which  is  the  life  of  a  play,  requires  not 
only  a  fuitable  variety  in  the  fentiments,  but  alfo  in 
the  diftion.  < 


§  3.  The  Three  Unities . 

When  we  confider  the  chain  of  caufes  and  effefts  in 
the  material  world,  independent  of  purpofe,  defign,  or 
thought,  we  find  a  number  of  incidents  in  fucceffion, 
without  beginning,  middle,  or  end  :  every  thing  that 
happens  is  both  a  caufe  and  an  effeft  ^  being  the  effeft 
of  what  goes  before,  and  the  caufe  of  what  follows  :  one 
incident  may  affeft  us  more,  another  lefs ;  but  all  of 
them  are  links  in  the  univerfal  chain  :  the  mind,  in 
viewing  thefe  incidents,  cannot  reft  or  fettle  ultimately 
upon  any  one  ;  but  is  carried  along  in  the  train  without 
any  clofe.  ,  Iet 

But  when  the  intelleftual  world  is  taken  under  view,  In  what  the 
in  conjunftion  with  the  material,  the  feene  is  varied,  unity  of 
Man  afts  with  deliberation,  will,  and  choice  :  he  aims  ^i0n  C01> 
at  fome  end j  glory,  for  example,  or  riches,  or  conqueft, 11  s‘ 
the  procuring  happinefs  to  individuals,  or  to  his  country 
in  general  :  he  propofes  means,  and  lays  plans  to  attain 
the  end  propofed.  Here  are  a  number  of  fafts  or  inci¬ 
dents  leading  to  the  end  in  view,  the  whole  compofing 
one  chain  by  the  relation  of  caufe  and  effeft.  In  running 
over  a  feries  of  fuch  fafts  or  incidents,  we  cannot  reft 
upon  any  one  $  bccaufe  they  are  prefented  to  us  as 
means  only,  leading  to  fome  end  •,  but  we  reft  with  fa- 
tisfaftion  upon  the  end  or  ultimate  event  $  becaufe  there 
the  purpofe  or  aim  of  the  chief  perfon  or  perfons  is  ac- 
complifhed.  This  indicates  the  beginning,  the  middle, 
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rJTeT.hree  a11^  end,  of  what  Aiiftotle  calls  an  entire  a  Elian  *. 
t  ™tICS‘  -  ^ '^e  ft°ry  naturally  begins  with  deferibing  thofe  circum- 
*  Feet.  c.  5,^ances  which  move  the  perfon  who  a<fts  the  principal 
part  to  form  a  plan,  in  order  to  compafs  fome  defired 
event ;  the  profecution  of  that  plan,  and  the  obftnuftions, 
carry  the  reader  into  the  heat  of  a&ion  ;  the  middle  is 
properly  where  the  adtion  is  the  moft  involved  5  and  the 
end  is  where  the  event  is  brought  about,  and  the  plan 
accomplifhcd. 

We  have  given  the  foregoing  example  of  a  plan 
crowned  with  fuccefs,  becaufe  it  affords  the  cleareft  con¬ 
ception  of  a  beginning,  a  middle,  and  an  end,  in  which 
confifts  unity  of  adlion  ;  and  indeed  ftrifler  unity  can¬ 
not  be  imagined  than  in  that  cafe.  But  an  adtion  may 
have  unity,  or  a  beginning,  middle,  and  end,  without 
fo  intimate  a  relation  of  parts ;  as  where  the  cataftrophe 
is  different  from  what  is  intended  or  defired,  which 
frequently  happens  in  our  bed  tragedies.  In  the  iEneid, 
Stem  of  ^le  hero’  a^ter  may  obffrudlions,  makes  his  plan  ef- 
Crhicijm.  fe^ual;  J  I  had  is  formed  upon  a  different  model : 

it  begins  with  the  quarrel  between  Achilles  and  Aga¬ 
memnon  ;  goes  on  to  deferibe  the  feveral  effects  produ¬ 
ced  by  that  caufe  ;  and  ends  in  a  reconciliation.  Here 
is  unity  of  aclion,  no  doubt,  a  beginning,  a  middle,  and 
an  end  ;  but  inferior  to  that  of  the  iEneid,  which  wall 
thus  appear.  The  mind  hath  a  propenfity  to  go  for¬ 
ward  in  the  chain  of  hillory ;  it  keeps  always  in  view’ 
the  expefled  event  ;  and  wfoen  tile  incidents  or  under- 
parts  are  conne&ed  by  their  relation  to  the  event,  the 
mind  runs  fweetly  and  eafily  along  them.  This  plea¬ 
sure  we  have  in  the  /Eneid.  It  is  not  altogether  fo 
pleafant  to  conneff,  as  in  the  Iliad,  effects  by  their 
common  caufe ;  for  fuch  connexion  forces  the  mind  to 
a  continual  retrcfpecl  >  looking  backward  is  like  walk- 
ro2  *ng  backward. 

Unity  of  ^  If  unity  of  aflion  be  a  capital  beauty  in  fable  imita- 
a&ion  a  tive  of  human  affairs,  a  plurality  of  unconnected  fables 
beauty.  niuft  be  a  capital  deformity.  For  the  fake  of  variety 
we  indulge  an  underplot  that  is  connected  with  the 
principal  ;  but  two  unconnected  events  are  extremely 
unpleafant,  eVen  where  the  fame  aCIors  are  engaged  in 
both.  Ariofto  is  quite  licentious  in  that  particular  :  lie 
carries  on  at  the  fame  time  a  plurality  of  unconne&ed 
ftories.  His  only  excufe  is,  that  his  plan  is  pcrfeCUy 
well  adjuffed  to  his  fubjeCl  ;  for  every  thing  in  the  Or¬ 
lando  Furiofo  is  wild  and  extravagan  t. 

Though  to  date  fads  in  the  order  of  time  be  natural, 
yet  that  order  may  be  varied  for  the  fake  cf  confpicuous 
beauties.  .  If,  for  example,  a  noted  ftcry,  cold  and 
fimple  in  its  firft  movements,  be  made  the  fubjeCl  of  an 
epic  poem,  the  reader  may  be  hurried  into  the  heat  of 
aCIion  ;  referving  the  preliminaries  for  a  convention 
piece,  if  thought  neceffary ;  and  that  method,  at  the 
fame  time,.  has  a  peculiar  beauty  from  being  dramatic. 
But.  a  privilege  that  deviates  from  nature  ought  to  be 
fparingly  indulged;  and  yet  romance  waiters  make  no 
difficulty  of  prefenting  to  the  reader,  without  the  lealt 
preparation,  unknown  perfons  engaged  in  feme  arduous 
adventure  equally  unknown.  In  Caffandra,  two  per- 
fonages,  who  afterwards  are  difeovered  to  be  the  heroes 
of  the  fable,  ftart  up  completely  armed  upon  the  bank's 
of  the  Euphrates,  and  engage  in  a  fingle  combat. 

A  play  analyfed  is  a  chain  ofconneSed  faCls,  of  which 
each  fcene  makes  a  link.  Each  fcene,  accordingly,  ought 
to  produce  fome  incident  relative  to  the  cataftrophe  or  ul- 
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timale  event,  by  advancing  or  retarding  it.  A  fcene  that  The  Three 
produceth  no  incident,  and  for  that  reafen  may  be  termed  Unities. 
barren ,  ought  not  to  be  indulged,  becaufe  it  breaks  the  v 
unity  of  action  :  a  barren  fcene  can  never  be  in  titled  to  a 
place,  becaufe  the  chain  is  complete  without  it.  In  the 
Old  Bachelor,  the  3d  lcene  of  a&  2.  and  all  that  follow 
to  the  end  of  that  a<ft,  are  mere  converfation-pieces,  pro- 
dudlive  of  no  confequence.  The  10th  and  nth  feenes 
a£I  3.  Double  Dealer,  and  the  10th,  nth,  12th,  13th] 
and  14th  feenes,  a £1  1.  Love  for  Love,  are  of  the  fame 
kind.  Neither  is  The  Way  of  World  entirely  guiltlefr 
of  fuch  feenes.  It  will  be  no  juftification  that  they  help 
to  difplay  chara&ers  :  it  were  better,  like  Dryden  in  his 
dramatis perf once,  to  deferibe  charaaers  beforehand,  which 
would  not  break  the  chain  of  a&ion.  But  a  writer  of  genius 
has  no  occafion  for  fuch  artifice ;  he  can  difplay  the  cha¬ 
raaers  of  his  perfonages  much  more  to  the  life  in  fenti- 
ment  and  aaion.  How  fuccefsfully  is  this  done  by  Shake- 
fpeare  !  in  whofe  works  there  is  not  to  be  found"  a  iingle 
barren  fcene. 

Upon  the  whole,  it  appears,  that  all  the  faas  in  an  lii- 
florical  fable  ought  to  have  a  mutual  conneaion,  by  their, 
common  relation  to  the  grand  event  or  cataftrophe.  And 
this  relation,  in  which  the  unitij  of  aaion  confifts,  is  equal¬ 
ly  eflential  to  epic  and  dramatic  compofitions. 

How  far  the  unities  of  time  and  of  place  are  eflential,  r*3 
is  a  queftion  of  greater  intricacy.  Thefe  unities  were 
ilriaiy  obferved  in  the  Greek  and  Roman  theatres;  and  tim/and 
they  are  inculcated  by  the  French  and  Englifh  critics  as  of  place  be 
effential  to  every  dramatic  compofiticn.  In  theory  thefe  efl*ential* 
unities  are  alfo  acknowledged  by  our  bell  poets,  though 
their  practice  feldom  corresponds  :  they  are  often  forced 
to  take  liberties,  which  they  pretend  not  to  juftify,  againfl 
the  pra&ice  of  the  Greeks  and  Romans,  and  againfl  the 
fplemn  decifion  of  their  own  countrymen.  But  in  the 
courfe  of  this  inquiry  it  will  be  made  evident,  that  in  this 
article  we  are  under  no  neceffity  to  copy  the  ancients  ; 
and  that  our  critics  are  guilty  of  a  miilake,  in  admitting 
no  greater  latitude  of  place  and  time  than  was  admitted 
in  Greece  and  Rome. 

Indeed  the  unities  of  place  and  time  are  not,  by  the 
moft  rigid  critics,  required  in  a  narrative  poem.  In  fuch 
compofition,  if  it  pretend  to  copy  nature,  thefe  unities 
would  be  abfurd  ;  becaufe  real  events  are  feldom  confin¬ 
ed  within  narrow’  limits  either  of  place  or  of  time  ;  and 
yet  wre  can  follow’ hiftory,  or  an  hittorical  fable,  through 
all  its  changes,  with  the  greateft  facility  ;  we  never  once 
think  of  meafuring  the  real  time  by  what  is  taken  in  read¬ 
ing  ;  nor  of  forming  any  connexion  between  the  place  of 
a<ftion  and  that  which  w*e  occupy. 

We  are  aware,  that  the  drama  differs  fo  far  from  the 
epic  as  to  admit  different  rules.  It  will  be  obferved, 

“  That  an  hiftorical  fable,  intended  for  reading  folely, 
is  under  no  limitation  of  time  or  of  place  more  than  a 
genuine  hiftory  ;  but  that  a  dramatic  compofition  cannot 
be  accurately  reprefented  unlefs  it  be  limited,  as  its  re- 
prefentation  is,  to  one  place  and  to  a  few  hours  ;  and 
therefore  that  no  fable  can  be  admitted  but  what  has  thefe 
properties,  becaufe  it  would  be  abfurd  to  compofe  a  piece 
for  reprefentation  that  cannot  be  juftly  reprefented.1’ 

This  argument  has  at  leaft  a  plaufible  appearance  ;  and 
yet  one  is  apt  to  fufpeft  fome  fallacy,  confidering  that 
no  critic,  however  ftri<ft,  has  ventured  to  confine  the  uni¬ 
ties  of  place  and  of  time  within  fo  narrow’  hounds* 

A  view  of  the  Grecian  drama,  compared  with  our  owtb, 

may 
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may  perhaps  relieve  us  from  ihis  dilemma  :  if  they  be  dif¬ 
ferently  conftrufted,  as  ihall  be  made  evident,  it  is  poffible 
that  the  foregoing  reafoning  may  not  be  equally  applicable 
to  both. 

All  authors  agree,  that  tragedy  in  Greece  was  derived 
eifential  to  from  the  hymns  in  praifeof  Bacchus,  which  were  fung  in 
the  Greek  parts  by  a  chorus.  Thefpis,  to  relieve  the  fingers,  and 
raraa,  but  £0f  fake  0f  variety,  introduced  one  aftor,  whole  pro¬ 
vince  it  was  to  explain  liiftorically  the  fubjeft  of  the  long, 
and  who  occafionally  reprefented  one  or  other  perfonage. 
Efchylus,  introducing  a  fecond  aftor,  formed  the  dialogue  *, 
by  which  the  performance  became  dramatic  ;  and  the  ac¬ 
tors  were  multiplied  when  the  fubjeft  reprefented  made  it 
neceffary.  But  dill  the  chorus,  which  gave  a  beginning 
to  tragedy,  was  conlidered  as  an  eifential  part.  The  firft 
fcene,  generally,  unfolds  the  preliminary  circumftances 
that  lead  to  the  grand  event  \  and  this  fcene  is  by  Ari- 
flotlc  termed  the  prologue .  In  the  fecond  fcene,  where 
the  aftion  properly  begins,  the  chorus  is  introduced,  which, 
as  originally,  continues  upon  the  ftage  during  the  whole 
performance  :  the  chorus  frequently  makes  one  in  the  dia¬ 
logue  \  and  when  the  dialogue  happens  to  be  fufpended, 
the  chorus,  during  the  interval,  is  employed  in  Tinging. 
Sophocles  adheres  to  this  plan  religioufty.  Euripides  is 
not  altogether  fo  correct.  In  fome  of  his  pieces  it  be¬ 
comes  neceffary  to  remove  the  chorus  for  a  little  time  : 
but  when  that  unufual  Hep  is  rilked,  matters  are  fo  or¬ 
dered  as  not  to  interrupt  the  representation  :  the  chorus 
never  leave  the  llage  of  their  own  accord,  but  at  the 
command  of  fome  principal  perfonage,  who  conftantly 


waits  their  return. 

Thus  the  Grecian  drama  is  a  continued  reprefentation 
without  any  interruption  \  a  circumflance  that  merits 
attention.  A  continued  reprefentation  without  a  paufe 
affords  not  opportunity  to  vary  the  place  of  action,  nor 
to  prolong  the  time  of  the  action  beyond  that  of  the  re¬ 
prefentation.  To  a  reprefentation  fo  confined  in  place 
and  time,  the  foregoing  reafoning  is  ftriftly  applicable  : 
a.  real  or  feigned  aftion,  that  is  brought  to  a  conclufion 
after  confiderable  intervals  of  time  and  frequent  changes 
of  place,  cannot  accurately  be  copied  in  a  reprefenta¬ 
tion  that  admits  no  latitude  in  either.  Hence  it  is,  that 
the  unities  of  place  and  of  time,  were,  or  ought  to  have 
been,  ftriftly  obferved  in  the  Greek  tragedies  •,  which  is 
made  neceffary  by  the  very  conftitution  of  their  drama, 
for  it  is  abfurd  to  compofe  a  tragedy  that  cannot  be  juftly 
j  reprefented. 

not  to  the  Modern  critics,  who  for  our  drama  pretend  to  eftablifh 
French  or  rules  founded  on  the  practice  of  the  Greeks,  are  guilty 
Knglifli.  of  an  egregious  blunder.  The  unities  of  place  and  of 

time  were  in  Greece,  as  we  fee,  a  matter  of  necefiity, 
not  of  choice  *,  and  it  is  eafy  to  (how,  that  if  we  fubmit 
to  fuch  fetters,  it  mull:  be  from  choice,  not  necefiity. 
This  will  be  evident  upon  taking  a  view  of  the  conftitu¬ 
tion  of  our  drama,  which  differs  widely  from  that  of 
Greece  \  whether  more  or  lefs  perfect,  is  a  different 
point,  to  be  handled  afterward.  By  dropping  the  chorus, 
opportunity  is  afforded  to  divide  the  reprefentation  by  in¬ 
tervals  of  time,  during  which  the  ftage  is  evacuated  and 
the  fpeftacle  fufpended.  This  qualifies  our  drama  for  fub- 
jeftsfpread  through  a  wide  fpace  both  of  time  and  of  place : 
the  time  fuppofed  to  pafs  during  the  fufpenfion  of  the  re¬ 
prefentation  is  not  meafured  by  the  time  of  the  fufpenfion  \ 
and  any  place  may  be  fuppofed,  as  it  is  not  in  fight :  by 
Vol.  XVL  Part  XI. 


T  R  T.  793 

which  means,  many  fubjecls  can  be  juftly  reprefented  in  The  three 
our  theatres,  that  were  excluded  from  thofe  of  ancient  Unities. 
Greece.  This  doctrine  may  be  illuftrated,  by  comparing 
a  modern  play  to  a  fet  of  hiftorical  pictures  ;  let  us  fup- 
pofe  them  five  in  number,  and  the  refemblance  will  be 
complete  :  each  of  the  pictures  refembles  an  aft  in  one 
of  our  plays  :  there  muft  neceffariiy  be  the  drifted  unity 
of  place  and  of  time  in  each  picture ;  and  the  fame  ne- 
ceftity  requires  thefe  twTo  unities  during  each  aft  of  a 
play,  becaufe  during  an  aft  there  is  no  interruption  in 
the  fpeftacle.  Now,  wffien  wre  view  in  lucceftion  a  num¬ 
ber  of  fuch  hiftorical  piftures,  let  it  be,  for  example,  the 
hiftory  of  Alexander  by  Le  Brun,  we  have  no  difficulty 
to  conceive,  that  months  or  years  have  paffed  between 
the  events  exhibited  in  two  different  piftures,  though  the 
interruption  is  imperceptible  in  paffing  our  eye  from  the 
one  to  the  other  ;  and  we  have  as  little  difficulty  to  con¬ 
ceive  a  change  of  place,  however  great :  in  wdiich  view, 
there  is  truly  no  difference  between  five  afts  of  a  modern 
play  and  five  fuch  piftures.  Where  the  reprefentation  is 
fufpended,  wTe  can  wTith  the  greaieft  facility  fuppofe  any 
length  of  time  or  any  change  of  place  :  the  fpeftator,  it 
is  true,  may  be  confcious,  that  the  real  time  and  place 
are  not  the  fame  with  w’hat  are  employed  in  the  repre¬ 
fentation  ;  but  this  is  a  w^ork  of  refieftion  ;  and  by  the 
fame  refieftion  he  may  alfo  be  confcious,  that  Garrick  is 
not  King  Lear,  that  the  playhoufe  is  not  Dover  cliffs, 
nor  the  noife  he  hears  thunder  and  lightning.  In  a 
wrord,  after  an  interruption  of  the  reprefentation,  it  is  not 
more  difficult  for  a  fpeftator  to  imagine  a  newr  place,  or 
a  different  time,  than,  at  the  commencement  of  the  play, 
to  imagine  himfelf  at  Rome,  or  in  a  period  of  time  tw'O 
thoufand  years  back.  And  indeed,  it  is  abundantly  ri¬ 
diculous,  that  a  critic,  who  is  walling  to  hold  candle¬ 
light  for  funfhine,  and  fome  painted  canvaffes  for  a 
palace  or  a  prifon,  fhould  affeft  fo  much  difficulty  in 
imagining  a  latitude  of  place  or  of  time  in  the  fable,  be¬ 
yond  what  is  neceffary  in  the  reprefentation.  io5 

There  are,  it  muft  be  acknowledged,  fome  effefts  of  Great  lati* 
great  latitude,  in  time  that  ought  never  to  be  indulged  ^ 

in  a  compofition  for  the  theatre  :  nothing  can  be  more  ’not^ 
abfurd,  than  at  the  clofe  to  exhibit  a  full-grown  perfontobein- 
who  appears  a  child  at  the  beginning  :  the  mind  rejefts,dulged, 
as  contrary  to  all  probability,  fuch  latitude  of  time  as 
is  requifite  for  a  change  fo  remarkable.  The  greateft 
change  from  place  to  place  hath  not  altogether  the  fame 
bad  effeft  :  in  the  bulk  of  human  affairs  place  is  not  ma¬ 
terial  ;  and  the  mind,  when  occupied  with  an  intereft- 
ing  event,  is  little  regardful  of  minute  circumftances : 
thefe  may  be  varied  at  will,  becaufe  they  fcarcely  make 
any  impreflion.  IOy 

At  the  fame  time,  it  is  not  here  meant  to  juftify  fi- norm 
berty  without  any  referve.  An  unbounded  licence  with  Placc* 
relation  to  place  and  time,  is  faulty,  for  a  reafon  that 
feems  to  have  been  overlooked,  wffiich  is,  that  it  feldom 
fails  to  break  the  unity  of  aftion  :  in  the  ordinary  courfe 
of  human  affairs, riingle  events,  fuch  as  are  fit  to  be  repre¬ 
fented  on  the  ftage,  are  confined  to  a  narrow  fpot,  and  ge¬ 
nerally  employ  no  great  extent  of  time  ;  and  according¬ 
ly  w^e  feldom  find  ftrift  unity  of  aftion  in  a  dramatic  coin- 
pofirion,  where  any  remarkable  latitude  isindulged  in  thefe 
particulars.  It  may  even  be  admitted,  that  a  compofition  Elem.  of 
wffiich  employs  but  one  place,  and  requires  not  a  greater  Criticifm% 
length  of  time  "ban  is  neceffary  for  the  reprefentation,  ischaP*  23* 
jH  fo 
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fo  much  the  more  perfeft^  became  the  confining  an  event 
within  fo  narrow  bounds,  contributes  to  the  unity  of  ac¬ 
tion,  and  alfo  prevents  that  labour,  however  flight,  which 
the  mind  muft  undergo  in  imagining  frequent  changesof 
place,  and  many  intervals  of  time.  But  dill  we  muff  in¬ 
fill,  that  fuch  limitation  of  place  and  time  as  was  necef- 
fary  in  the  Grecian  drama,  is  no  rule  to  us  ;  and  therefore, 
that  though  fuch  limitation  adds  one  beauty  more  to  the 
compofition,  it  is  at  bed  but  a  refinement,  which  mayjudly 
give  place  to  a  thoufand  beauties  more  fubftantial.  And  we 
may  add,  that  it  is  extremely  difficult,  if  not  impractica¬ 
ble,  to  contract  within  the  Grecian  limits  any  fable  fo  fruit¬ 
ful  of  incidents  in  number  and  variety  as  to  give  full  fcope 
to  the  fluctuation  of  paffion. 

It  may  now  appear,  that  critics  who  put  the  unities 
of  place  and  of  time  upon  the  fame  footing  with  the 
unity  of  action,  making  them  all  equally  efiential,  have 
not  attended  to  the  nature  and  conftitution  of  the  mo¬ 
dern  drama.  If  they  admit  an  interrupted  reprefenta- 
tion,  with  which  no  writer  finds  fault,  it  is  abfurd  to  re¬ 
ject  its  greated  advantage,  that  of  reprefenting  many  in- 
terefling  fubjefts  excluded  from  the  Grecian  Aage.  If 
there  needs  mud  be  a  reformation,  why  not  redore  the 
ancient  chorus  and  the  ancient  continuity  of  action  ? 
There  is  certainly  no  medium  \  for  to  admit  an  interrup¬ 
tion  without  relaxing  from  the  drict  unities  of  place  and 
of  time,  is  in  effect  to  load  us  with  all  the  inconveni¬ 
ences  of  the  ancient  drama,  and  at  the  fame  time  to 
withhold  from  us  its  advantages. 

And  therefore  the  only  proper  quedion  is,  Whether 
our  model  be  or  be  not  a  real  improvement  ?  This  in¬ 
deed  may  fairly  be  called  in  quedion  ;  and  in  order  to  a 
comparative  trial,  fome  particulars  mud  be  premifed. 
When  a  play  begins,  we  have  no  difficulty  to  adjud  our 
imagination  to  the  fcene  of  aftion,  however  didant  it  be 
in  time  or  in  place  ;  becaufe  we  know  that  the  play  is  a 
reprefentation  only.  Tile  cafe  is  very  different  after  we 
are  engaged  :  it  is  the  perfection  of  reprefentation  to  hide 
itfelf,  to  impofe  on  the  fpeftator,  and  to  produce  in  him 
an  impredion  of  reality,  as  if  he  were  fpeftator  of  a  real 
event  \  but  any  interruption  annihilates  that  impreffion, 
by  roufing  him  out  of  his  waking  dream,  and  unhappily 
redoring  him  to  his  fenfes.  So  difficult  it  is  to  fupport 
the  impredion  of  reality,  that  much  {lighter  interruptions 
than  the  interval  between  two  afts  arc  fufficient  to  dif- 
folve  the  charm  :  in  the  5th  act  of  the  Mourning  Bride, 
the  three  fird  fcenes  are  in  a  room  of  date,  the  fourth 
in  a  prifon  ;  and  the  change  is  operated  by  fluffing  the 
icene,  which  is  done  in  a  trice  :  but  however  quick  the 
tranfition  may  be,  it  is  impracticable  to  impofe  upon  the 
fpeftators  fo  as  to  make  them  conceive  that  they  are  ac¬ 
tually  carried  from  the  palace  to  the  prifon  \  they  imme¬ 
diately  refleCt,  that  the  palace  and  prifon  are  imaginary, 
and  that  the  whole  is  a  fiction. 

From  thefe  premifes,  one  will  naturally  be  led,  at  fird 
view,  to  pronounce  the  frequent  interruptions  in  the 
modern  drama  to  be  an  imperfeftion.  It  will  occur, 
“  That  every  interruption  mud  have  the  effeCt  to  banifli 
the  dream  of  reality,  and  with  it  to  banifli  our  concern, 
which  cannot  fubfift  while  we  are  confcious  that  all  is  a 
fiCiion  ;  and  therefore,  that  in  the  modern  drama,  fuffi¬ 
cient  time  is  not  afforded  for  fluctuation  and  fwelling  of 
paffion,  like  what  is  afforded  in  that  of  Greece,  where 
there  is  no  interruption.”  This  reafoning,  it  mud  be 
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owned,  has  a  fpecious  appearance  :  but  we  muft  not  be-  The  three 
Come  faint-hearted  upon  the  fird  repulfe  ;  let  us  rally  our  #  Unities 
troops  for  a  fecond  engagement.  ,v 

On  the  Greek  Aage,  whatever  may  have  been  the 
cafe  on  the  Roman,  the  reprefentation  was  never  inter¬ 
rupted,  and  the  divifion  by  afts  was  totally  unknown. 

The  word  aB  never  once  occurs  in  Ariflotle’s  Poetics, 
in  which  he  defines  exaftly  every  part  of  the  drama, 
and  divides  it  into  the  beginning,  the  middle,  and  the 
end.  At  certain  intervals  indeed  the  aftors  retired  ; 
but  the  Aage  was  not  then  left  empty,  nor  the  curtain 
let  fall  ;  for  the  chorus  continued  and  lung.  Neither 
do  thefe  fongs  of  the  chorus  divide  the  Greek  tragedies 
into  five  portions  fimilar  to  our  afts  ,  though  fome  of 
the  commentators  have  endeavoured  to  force  them  into 
this  office.  But  it  is  plain,  that  the  intervals  at  which 
the  chorus  fung  are  extremely  unequal  and  irregular, 
fuited  to  the  occafion  and  the  fubjeft  ;  and  would  divide 
the  play  fometimes  into  three,  fometimes  into  feven  or 
eight  afts. 

As  praftice  has  now  eAablifhed  a  different  plan  on 
the  modern  dage,  has  divided  every  play  into  five  afts, 
and  made  a  total  paufe  in  the  reprefentation  at  the  end 
of  each  aft,  the 'quedion  to  be  confidered  is,  Whether 
the  plan  of  the  ancient  or  of  the  modern  drama  is  bed 
qualified  for  making  a  deep  impredion  on  the  mind  ? 

That  the  preference  is  due  to  the  plan  of  the  modem 
drama,  will  be  evident  from  the  following  confiderations. 

If  it  be  indeed  true,  as  the  advocates  for  the  three  uni¬ 
ties  allege,  that  the  audience  is  deluded  into  the  belief 
of  the  reality  of  a  well-afted  tragedy,  it  is  certain  that 
this  delufion  cannot  be  long  fupported  \  for  when  the 
fpirits  are  exhauded  by  clofe  attention,  and  by  the  agi¬ 
tation  of  paffion,  an  uneafinefs  enfues,  which  never  fails 
to  banifli  the  waking  dream.  New  fuppofing  the  time 
that  a  man  can  employ  with  drift  attention  without 
wandering  to  be  no  greater  than  is  requifite  for  a  Angle 
aft  (a  fuppofition  that  cannot  be  far  from  truth),  it  fol¬ 
lows,  that  a  continued  reprefentation  of  longer  endur¬ 
ance  than  an  aft,  indead  of  giving  fcope  to  fluctuation 
and  fwelling  of  paffion,  would  overflrain  the  attention, 
and  produce  a  total  abfonce  of  mind.  In  this  refpeft, 
the  four  paufes  have  a  fine  effect  :  for  by  affording  to 
the  audience  a  feafonable  refpite  when  the  impreffion  of 
reality  is  gone,  and  while  nothing  material  is  in  agita¬ 
tion,  they  relieve  the  mind  from  its  fatigue  ;  and  confe- 
quently  prevent  a  wandering  of  thought  at  the  very  time 
poffibly  of  the  mod  interefling  fcenes. 

In  one  article,  indeed,  the  Grecian  model  has  greatly 
the  advantage  :  its  chorus,  during  an  interval,  not  only 
preferves  alive  the  impreflions  made  upon  the  audience, 
but  alfo  prepares  their  hearts  finely  for  new  impreflions. 

In  our  theatres,  on  the  contrary,  the  audience,  at  the 
end  of  every  aft,  being  left  to  trifle  time  away,  lofe 
every  warm  impreffion  }  and  they  begin  the  next  aft 
cool  and  unconcerned,  as  at  the  commencement  of  the 
reprefentation.  This  is  a  grofs  malady  in  our  theatrical, 
reprefentations  \  but  a  malady  that  luckily  is  not.  incu¬ 
rable  :  to  revive  the  Grecian  chorus,  would  be  to  revive 
the  Grecian  flavery  of  place  and  time )  but  we  can  fi¬ 
gure  a  detached  chorus  coinciding  with  a  paufe  in  the 
reprefentation,  as  the  ancient  chorus  did  with  a  paufe 
in  the  principal  aftion.  What  objeftion,  for  example, 
can  there  lie  againfl  mufic  between  the  afts,  vocal  and 
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inftruEiental,  adapted  to  tlie  fiibjefl  ?  Such  detached 
chorus,  without  putting  us  under  any  limitation  of  time 
or  place,  would  recruit  the  fpirits,  and  would  preferve 
entire  th;s  tone,  if  not  the  tide,  of  paflion  :  the  mufic, 
after  an  afl,  (hould  commence  in  the  tone  of  the  prece¬ 
ding  paflion,  and  be  gradually  varied  till  it  accord  with 
the  tone  of  the  paflion  that  is  to  fucceed  in  the  next 
aft.  The  mufic  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjunction  ;  which  will  thus 
appear.  .  Mufic  that  accords  with  the  prelent  tone  of 
mind,  is,  on  that  account,  doubly  agreeable  ;  and  ac¬ 
cordingly,  though  mufic  fingly  hath  not  power  to  raife 
a  paflion,  it  tends  greatly  to  fupport  a  paflion  already 
railed.  Further,  mufic  prepares  us  for  the  paflion  that 
follows,  by  making  cheerful,  tender,  melancholy,  or  ani¬ 
mated  impreflions,  as  the  fubjefl  requires.  Take  for  an 
example  the  firft  feene  of  the  Mourning  Bride ,  where  foft 
mufic,  in  a  melancholy  drain,  prepares  us  for  Almeria’s 
deep  diftrefs.  In  this  manner,  mufic  and  reprefentation 
fupport  each  other  delightfully  :  the  impreflion  made 
upon  the  audience  by  the  reprefentation,  is  a  fine  prepa¬ 
ration  for  the  mufic  that  fucceeds  •,  and  the  impreflion 
made  by  the  mufic  is  a  fine  preparation  for  the  repre¬ 
fentation  that  fucceeds.  It  appears  evident,  that  by 
fome  fuch  contrivance,  the  modern  drama  may  be  im¬ 
proved,  fo  as  to  enjoy  the  advantage  of  the  ancient  cho¬ 
rus  without  its  flavifh  limitation  of  place  and  time.  But 
to  return  to  the  comparifon  between  the  ancient  and  the 
modern  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek 
dramatic  poets  by  the  conftitution  of  their  drama,  may 
be  diffident,  one  Ihould  think,  to  make  us  prefer  the 
modern  drama,  even  abftrafling  from  the  improvement 
’propofed.  To  prepare  the  reader  for  this  article,  it 
mull  be  premifed,  that  as  in  the  ancient  drama  the  place 
of  aflion  never  varies,  a  place  neceffarily  mull  be  chofen 
to  which  every  perfon  may  have  accefs  without  any  im¬ 
probability.  This  confines  the  feene  to  fome  open  place, 
generally  the  court  or  area  before  a  palace  \  which  ex¬ 
cludes  from  the  Grecian  theatre  tranfaflions  within 
doors,  though  thefe  commonly  are  the  mod  important. 
Such  cruel  reftraint  is  of  itfelf  fufficient  to  cramp  the 
moil  pregnant  invention  \  and  accordingly  the  Greek 
writers,  in  order  to  preferve  unity  of  place,  are  reduced 
to  woful  improprieties.  In  the  Hippolytus  of  Euripides 
(aft  i.  fc.  6.),  Phaedra,  diftreffed  in  mind  and  body,  is 
carried  without  any  pretext  from  her  palace  to  the 
place  of  aCtion  $  is  there  laid  upon  a  couch,  unable  to 
fupport  herfelf  upon  her  limbs  ;  and  made  to  utter  many 
things  improper  to  be  heard  by  a  number  of  women 
who  form  the  chorus:  and  what  is  Hill  more  improper, 
her  female  attendant  ufes  the  ftrongeft  intreaties  to 
make  her  reveal  the  fecret  caufe  of  her  anguifh  •,  which 
at  la  ft  Phsedra,  contrary  to  decency  and  probability,  is 
prevailed  upon  to  do  in  prefence  of  that  very  chorus 
(aft  ii.  fc.  2.).  Alceftes,  in  Euripides,  at  the  point  of 
death,  is  brought  from  the  palace  to  the  place  of  aCtion, 
groaning  and  lamenting  her  untimely  fate  (aftii.  fc.  I.). 
In  the  Trachinitz  of  Sophocles  (aft  ii.),  a  fecret  is  im¬ 
parted  to  Dcjanira,  the  wife  of  Hercules,  in  prefence  of 
the  chorus.  In  the  tragedy  of  Iphigenia ,  the  meflenger 
employed  to  inform  Clytemneftra  that  Iphigenia  was  fa- 
crificed,  (tops  fliort  at  the  place  of  aftion,  and  with  a 
loud  voice  calls  the  queen  from  her  palace  to  hear  the 
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news.  Again,  in  the  Iphigenia  in  Tauris  (aft  iv.),  the  The  three 
neceffary  prefence  of  the  chorus  forces  Euripides  into  a  Unities, 
grofs  abfurdity,  which  is  to  form  a  fecret  in  their  hear-  v~ 
ing  ^  and,  to  difguife  the  abfurdity,  much  court  is  paid 
to  the  chorus,  not  one  woman  but  a  number,  to  engage 
them  to  fecrecy.  In-  the  Medea  of  Euripides,  that  prin- 
cefs  makes  no  difficulty,  in  prefence  of  the  chorus,  to 
plot  .the  death  of  her  huihand,  of  his  miftrefs,  and  of  her 
father  the  king  of  Corinth,  all  by  poifon  :  it  was  ne- 
cefiary  to  bring  Medea  upon  the  ftage  and  there  is 
but  one  place  of  aftion,  which  is  always  occupied  by 
the  chorus.  This  feene  clofes  the  fecond  aft  *,  and  in 
the  end  of  the  third,  (he  frankly  makes  the  chorus  her 
confidants  in  plotting  the  murder  of  her  own  children. 

Terence,  by  identity  of  place,  is  often  forced  to  make 
a  converfation  within  doors  be  heard  on  the  open  ftreet : 
the  cries  of  a  woman  in  labour  are  there  heard  di- 
ftinftiy.  ^  Iri 

The  Greek  poets  are  not  lefs  hampered  by  unity  ofjnconve- 
time  than  by  that  of  place.  In  the  Hippolytus  of  Euri-  niences  of 
pides,  that  prince  is  banifhed  at  the  end  of  the  4th  tJle  PIan 
aft  y  and  in  the  firft  feene  of  the  following  aft,  a  mef-  cfenTdra- 
fenger  relates  to  Thefeus  the  whole  particulars  of  the  ma# 
death  of  Hippolytus  by  the  fea-monfter  :  that  remark¬ 
able  event  rauft  have  occupied  many  hours  5  and  yet  in 
the  reprefentation  it  is  confined  to  the  time  employed 
by  the  chorus  upon  the  fong  at  the  end  of  the  4th  afl. 

The  inconfiftency  is  (till  greater  in  the  Iphigenia  in  Tau¬ 
ris  (aft  v.  fc.  4.)  :  the  fong  could  not  exhauft  half  an 
hour  5  and  yet  the  incidents  fuppofed  to  have  happened 
during  that  time  could  not  naturally  have  been  tranfa fl¬ 
ed  in  lefs  than  half  a  day. 

The  Greek  artifts  are  forced,  not  lefs  frequently,  to 
tranfgrefs  another  rule,  derived  alfo  from  a  continued 
reprefentation.  The  rule  is,  that  as  a  vacuity,  however 
momentary,  interrupts  the  reprefentation,  it  is  neceffary 
that  the  place  of  aCtion  be  conftantly  occupied.  So¬ 
phocles,  writh  regard  to  that  rule  as  well  as  to  others,  is 
generally  correft  :  but  Euripides  cannot  bear  fuch  re¬ 
ftraint  *,  he  often  evacuates  the  ftage,  and  leaves  it  empty 
for  others.  Iphigenia  in  Tauris,  after  pronouncing  a 
foliloquy  in  the  firft  feene,  leaves  the  place  of  aCtion, 
and  is  fucceeded  by  Oreftes  and  Pylades  :  they,  after 
fome  converfation,  walk  off  \  and  Iphigenia  re-enters, 
accompanied  with  the  chorus.  In  the  Alceftes,  which 
is  of  the  fame  author,  the  place  of  aflion  is  void  at  the 
end  of  the  third  aft.  It  is  true,  that  to  cover  the  irre¬ 
gularity,  and  to  preferve  the  reprefentation  in  motion, 

Euripides  is  careful  to  fill  the  ftage  without  lofs  of  time : 
but  this  ftill  is  an  interruption,  and  a  link  of  the  chain 
broken  :  for  during  the  change  of  the  aCtors,  there  mult 
be  a  fpace  of  time,  during  which  the  ftage  is  occupied 
by  neither  let.  It  makes  indeed  a  more  remarkable  in¬ 
terruption,  to  change  the  place  of  aflion  as  well  as  the 
aCtors  y  but  that  was  not  practicable  upon  the  Grecian 
ftage. 

It  is  hard  to  fay  upon  what  model  Terence  has  form¬ 
ed  his  plays.  Having  no  chorus,  there  is  a  paufe  in  the 
reprefentation  at  the  end  of  every  aft  :  but  advantage  is 
not  taken  of  the  ceffation,  even  to  vary  the  place  of  ac¬ 
tion  *,  for  the  ftreet  is  always  chofen,  where  every  thing 
paffing  may  be  feen  by  every  perfon  j  and  by  that 
choice,  the  moft  fprightly  and  interefting  parts  of  the 
aflion,  which  commonly  pafs  within  doors,  are  excluck 
5  H  2  ed  5 
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edl  \  witnefs  the  lafl  act  oF  the  Eunuch .  Ke  hath  fab- 
mitted  to  the  like  (Every  with  refpe6l  to  time.  In  a 
word,  a  play  with  a  regular  chorus,  is  not  mjore  confined 
in  place  and  time  than  his  plays  are.  Thus  a  zealous 
feCtary  follows  implicitly  ancient  forms  and  ceremonies, 
without  once  confidering  whether  their  introdu£live 
caufe  be  ilill  fubfifting.  Plautus,  of  a  bolder  genius 
than  Terence,  makes  good  ufe  of  the  liberty  afforded  by 
an  interrupted  reprefen tation  f  he  varies  the  place  of  ac¬ 
tion  upon  all  occaiions,  when  the  variation  fuits  his  pur- 
pofe. 

The  intelligent  reader  will  by  this  time  underftand, 
that  we  plead  for  no  change  of  place  in  our  plays  but 
after  an  interval,  nor  for  any  latitude  in  point  of  time 
but  what  falls  in  with  an  interval.  The  unities  of  place 
and  time  ought  to  be  ftri&l-y  obferved  duiing  each  a£l  •, 
for  during  the  reprefentation  there  is  no  opportunity  for 
the  fmalleit  deviation  from  either.  Hence  it  is  an  effential 
requisite,  that  during  an  a&  the  ftage  be  always  occu¬ 
pied  )  for  even  a  momentary  vacuity  makes  an  interval 
or  intenuption.  Another  rule  is  no  lefs  effential  :  it 
would  be  a  grofs  breach  of  the  unity  of  action  to  exhibit 
upon  the-  ftage  two  feparate  actions  at  the  fame  time )  and 
therefore,  to  preferve  that  unity,  it  is  neceffary  that  each 
perfonage  introduced  during  an  a6t  be  linked  to  thofe  in 
pofieflion  of  the  ftage,  fo  as  to  join  all  in  one  action.  Thefe 
things  follow  from  the  very  conception  of  an  ad,  which 
admits  not  the  flighted  interruption  :  the  moment  the  re¬ 
prefentation  is  intermitted,  there  is  an  end  of  that  a£t  ; 
and  we  have  no  other  notion  of  a  new  a£t,  but  where, 
after  a  paufe  or  interval,  the  reprefentation  is  again  put 
in  motion.  French  writers,  generally  fpeaking,  are  cor¬ 
rect  in  this  particular.  The  Englifh,  on  the  contrary, 
are  fo  irregular  as  fcarce  to  deferve  a  criticifm  \  a£tors 
not  only  fucceed  eaeh  other  in  the  fame  place  without 
connection,  but,  what  is  ftill  lefs  exculable,  they  fre¬ 
quently  fucceed  each  other  in  different  places.  This 
change  of  place  in  the  fame  a£t  ought  never  to  be  indul¬ 
ged  \  for,  befide  breaking  the  unity  of  the  aCt,  it  has  a 
difagrceable  effect  :  after  an  interval,  the  imagination 
adapts  itfelf  to  any  place  that  is  neceffary,  as  readily  as 
at  the  commencement  of  the  play  \  but  during  the  re¬ 
prefentation  we  rejeCl  change  of  place.  From  the  fore¬ 
going  cenfure  muft  be  excepted  the  Mourning  Bride  of 
Congreve,  where  regularity  concurs  with  the  beauty  of 
fentiment  and  of  language,  to  make  it  one  of  the  moft 
complete  pieces  England  has  to  boaft  of.  It  is  acknow¬ 
ledged,  however,  that  in  point  of  regularity  this  elegant 
performance  is  not  altogether  unexceptionable.  In  the 
four  firff  a&s,  the  unities  of  place  and  time  are  ftrictly 
obferved  :  but  in  the  laft  aCt,  there  is  a  capital  error 
with  refpeCf  to  unity  of  place  ;  for  in  the  three  firft 
feenes  of  that  aCI,  the  place  of  a&ion  is  a  room  of  ftate, 
which  is  changed  to  a  prifon  in  the  fourth  feene  :  the 
chain  alfo  of  the  a<ftors  is  broken  \  as  the  perfons  intro¬ 
duced  in  the  prifon  are  different  from  thofe  who  made 
their  appearance  in  the  room  of  ftate.  This  remarkable 
interruption  of  the  reprefentation  makes  in  effe£l  two  a£ts 
inftead  of  one  :  and  therefore,  if  it  be  a  rule  that  a  play 
ought  not  to  confift  of  more  a£!s  than  five,  this  perform¬ 
ance  is  fo  far  defective  in  point  of  regularity.  It  may  be 
added,  that,  even  admitting  fixa£ls,the  irregularity  would 
not  be  altogether  removed,  without  a  longer  paufe  in  the 
reprefentation  than  is  allowed  in  the  a£Hng  5  for  more  than 
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a  momen  tary  interim  prion  is  rcquifiie  for  enabling  the  ima-  Of  the 
gination  readily  to  fall  in  with  a  new  place,  or  with  a  wide  f  °Pera- 
(pace  of  time.  In  The  Way  of  the  World \  of  the  fame  au-  v—— ' 

thor,  unity  of  place  is  preferred  during  every  a£I,  and  a 
itri&er  unity  of  time  during  the  whole  play  than  is  \ 
fary. 


5  necef- 


§  4.  Of  the  Opera . 


An  opera  is  a  drama  reprefented  by  mufic.  This  en-  xhe  opera 
tertainment  was  invented  at  Venice.  An  exhibition  ofa  drama  re- 
this  fort  requires  a  moft  brilliant  magnificence,  and  an  presented 
expence  truly  royal.  The  drama  rnuft  neceffarily  be^y  munc. 
compofed  in  verfe  \  for  as  operas  are  fung  and  accom¬ 
panied  with  fymphonies,  they  muft  be  in  verfe  to  be  pro¬ 
perly  applicable  to  mufic.  To  render  this  entertainment 
ftill  more  brilliant,  it  is  ornamented  with  dances  and 
ballets,  with  fuperb  decorations,  and  furprinng  ma¬ 
chinery.  The  dreffes  of  the  a£tors,  of  thofe  who  aftift 
in  the  chorus,  and  of  the  dancers,  being  all  in  the  moft 
fplendid  and  elegant  tafte,  contribute  to  render  the  ex- 
-hibition  highly  fumptuous.  But  notwithftauding  this 
union  of  arts  and  pleafures  at  an  immenfe  expence,  and 
notwithftanding  a  molt  dazzling  pageantry,  an  opera 
appears,  in  the  eyes  of  many  people  of  tafte,  but  as  a 
magnificent  abfurdity,  feeing  that  nature  is  never  there 
from  the  beginning  to  the  end.  It  is  not  our  bufineis 
here,  however,  to  determine  between  the  different  taftes 
of  mankind. 

The  method  of  exprefling  our  thoughts  by  finging 
and -mufic  is  fo  little  natural,  and  has  fomething  in  it 
fo  forced  and  affe£tcd,  that  it  is  not  eafy  to  conceive 
how  it  could  come  into  the  minds  of  men  of  genius  to 
reprefent  any  human  action,  and,  what  is  more,  a  feri- 
ous  or  tragic  action,  any  otherwife  than  by  fpeech.  We 
have,  it  is  true,  operas  in  Englifh  by  Addifon,  &c.  in 
Italian  by  Metaftafio,  in  French  by  M.  Quinault,  Fon- 
tenelle,  &c.  the  fubje&s  of  which  are  fo  grave  and  tra¬ 
gic,  that  one  might  call  them  mufical  tragedies,  and  real 
chefs  d'ceuvres  in  their  kind.  But  though  we  are  high¬ 
ly  fatisfied  and  greatly  affe£fed  on  reading  them,  and 
are  much  pleafed  with  feeing  them  reprefented,  yet  the 
fpe£lator  is,  perhaps,  more  charmed  with  the  magnifi¬ 
cence  of  the  fight  and  the  beauty  of  the  mufic,  than 
moved  with  the  a<ftion  and  the  tragical  part  of  the  per¬ 
formance.  We  are  not,  however,  of  that  order  of  cri¬ 
tics  who  ftrive  to  prove,  that  mankind  a6l  wrong  in 
finding  pleafure  in  an  obje£l  with  which  they  are  really 
pleafed  \  who  blame  a  lover  for  thinking  his  miftrefs 
charming,  when  her  features  are  by  no  means  regular ;  BieljieWs 
and  who  are  perpetually  applying  the  rules  of  logic  to  Klein,  of 
the  works  of  genius  :  we  make  thefe  obfervations  mere-  Erudition* 
ly  in  order  to  examine  if  it  be  not  poffible  to  augment 
the  pleafures  of  a  polite  people,  by  making  the  opera 
fomething  more  natural,  more  probable,  and  more  con- 
Tenant  to  reafon.  r 

We  think,  therefore,  that  the  poet  fhould  never,  or/houid  take 
at  leaft  very  rarely,  choofe  a  fubjefl  from  hiftory,  butfts  fubjeeft 
from  fable  or  mythology,  or  from  the  regions  of  en-11?1*™01 
chantment.  Every  rational  mind  is  conftantly  fhock- 
ed  to  hear  a  mutilated  hero  trill  out,  from  the  (lender  and  en_ 
pipe  of  a  chaffinch,  To  arms!  To  ar?ns!  and  in  the shantmenk 
fame  tone  animate  his  foldiers,  and  lead  them  to  the  af- 
fault ;  or  harangue  an  affembly  of  grave  fenators,  and 
fpmetimes  a  whole  body  of  people.  Nothing  can  be 


more 
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Ot  the  more  burlefque  tlian  {bell  exhibitions  5  and  a  man  muft 
^  Opera,  be  poiTeiTed  o£  a  very  uncommon  fenfibility  to  be 
_v  .affebted  by  them.  But  as  we  know  not  what  was  the 

language  of  the  gods,  and  their  manner  of  exprefling 
themfelves,  we  are  at  liberty  in  that  cafe  to  form  what 
illufions  we  pleafe,  and  to  fuppofe  that  they  fung  to 
diftinguiih  themfelves  from  mortals.  Befides,  all  the 
magic  of  decorations  and  machinery  become  natural, 
and  even  necefthry,  in  thefe  kinds  of  fubjefls  ;  and 
ther  .fore  readily  aiford  opportunity  for  all  the  pomp  of 
thefe  performances.  The  chorus,  the  dances,  the  bal- 
letles,  the  fymphonies  and  drefles,  may  likewife  be  all 
made  to  correfpond  with  fuch  fubjefts ,  nothing  is  here 
a  fie  died,  abfurd,  or  unnatural.  Whoever  is  pofieffed 
of  genius,  and  is  well  acquainted  with  mythology, 
will  there  find  an  inexhauftible  fource  of  fubjedls 
highly  diverfified,  and  quite  proper  for  the  drama  of  an 
opera. 

We  (hall  not  fpeak  here  of  that  fort  of  mufic  which 
appears  to  us  the  tnofl  proper  for  fuch  a  drama,  and 
of  the  feveral  alterations  of  which  we  think  it  fufeep- 
tible,  in  order  to  make  it  more  complete,  and  to  adapt 
it  to  a  more  pathetic,  more  noble,  and  more  natural 
expreffion,  as  well  in  the  recitatives  as  in  the  airs  and 
chorus.  -  (See  Music).  We  have  only  here  to  confider 
the  bufinefs  of  the  poet.  He  fliould  never  lofe  fight 
of  nature,  even  in  the  midfl  of  the  greateft  fidlion.  A 
115  god,  a  demi-god,  a  renowned  hero,  fuch  for  example 
and  Ihould  as  Renaud  in  Armida ,  a  fairy,  a  genii,  a  nymph,  or 
reprefent  fury,  &c.  fliould  conftantly  be  reprefented  according 
ters^ascon"  to  t^e  characters  we  give  them,  and  never  be  made  to 
fuletit.  talk  the  language  of  a  fop  or  a  petite  maitreffe .  The 
recitative,  which  is  the  ground-work  of  the  dialogue, 
requires  verfes  that  are  free  and  not  regular,  fuch  as 
with  a  Ample  cadence  approach  the  neareft  to  common 
language.  The  airs  fliould  not  be  forced  into  the  piece, 
nor  improperly  placed  for  the  fake  of  terminating  a 
feene,  or  to  difplay  the  voice  of  a  performer  :  they 
fhould  exprefs  fome  fenliment,  or  fome  precept,  fhort 
and  flriking,  or  tender  and  affecting  ;  or  fome  fimile 
lively  and  natural  ;  and  they  fliould  arife  of  themfelves 
from  a  monologue,  or  from  a  feene  between  two  per- 
fons :  prolixity  fhould  here  be  particularly  avoided, 
efpecially  when  fuch  an  air  makes  part  of  a  dialogue  ; 
for  nothing  is  more  infipid  or  difguftful  than  the  coun¬ 
tenances  of  the  other  actors  who  appear  at  the  fame 
time,  whofe  filence  is  quite  unmeaning,  and  who  know 
not  what  to  do  v with  their  hands  and  feet  while  the 
finger  is  ftraining  his  throat.  The  verfe  of  all  the  airs 
fliould  be  of  the  lyric  kind,  and  fliculd  contain  fome 
poetic  image,  or  paint  fome  noble  pafiion,  which  may 
furnifli  the  compofer  with  an  opportunity  of  difplaying 
his  talents,  and  qf  giving  2  lively  and  affecting  expref- 
fion  to  the  mufic.'  A  phrafe  that  is  inanimated  can  never 
have  a  good  effect  in  the  :  erformance,  but  mull  become 
infipid  and  horribly  tedious  in  the  air.  The  trite  fimi- 
lies  of  the  Italians,  of  a  ftream  that  flows,  or  a  bird  that 
flies,  &c.  are  no  longer  fufferable.  The  fame  thing 
may  be  faid  with  regard  to  the  chorus,  which  fliould  be 
equally  natural  an  well  adapted  :  it  is  here  fometimesa 
whole  people,  fomni mes  the  inhabitants  of  a  peculiar 
country,  and  fome!  warriors,  nymphs,  or  priefls,  &c. 
who  raife  their  voice  to  demand  juftice,  to  implore  fa¬ 
vour,  or  render  a  general  homage.  Th«  a&ion  itfelf 
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will  furiiifh  the  poet  of  genius  with  ideas,  words,  and  the  Of  the 
manner  of  difpofing  them.  t  Opera-  t 

Laflly,  the  opera  being  a  performance  calculated  lets  *  * 

to  fatisfy  the  underflanding  than  to  charm  the  ear  and 
affet  the  heart,  and  efpecially  to  ftrike  the  fight,  the 
poet  fhould  have  a  particular  attention  to  that  object, 
fliould  be  fkiiled  in  the  arts  of  a  theatre,  fliottld  know 
how  to  introduce  combats,  ballets,  feafts,  games,  pom¬ 
pous  entries,  folemn  proceffions,  and  fuch  marvellous  in¬ 
cidents  as  occur  in  the  heavens,  upon  earth,  in  the  fea, 
and  even  in  the  infernal  regions  :  but  all  thefe  matters 
demand  a  flrong  charater.  and  the  utmofl  precifion  in 
the  execution  :  for  otherwife,  the  comic  being  a  near 
neighbour  to  the  fubiime,  they  will  eafily  become  ridi¬ 
culous.  The  unity  of  action  muft  certainly  be  obferved  of 
in  fuch  a  poem,  and  all  the  incidental  epifodes  muft  con-  aftion  ne- 
cur  to  the  principal  defign  ;  otherwife  it  would  be  a  ceffary  to 
monftrous  chaos.  It  is  impoflible,  however,  ferupu-  °Pera* 
loufly  to  obferve  the  unity  of  time  and  place :  though 
the  liberty,  which  reafon  allows  the  poet  in  this  refpeeb, 
is  not  without  bounds  ;  and  the  lefs  ufe  he  makes  of  it, 
the  more  perfect  his  poem  will  be.  It  is  not  perhaps 
impoflible  fo  to  arrange  the  objects,  that,  in  changing 
the  decorations,  the  painter  may  conftantly  make  ap¬ 
pear  fome  part  of  the  principal  decoration  which  cha- 
raterifes  the  fituation  of  the  feene,  as  the  corner  of  a 
palace,  at  the  end  of  a  garden,  or  fome  avenue  that 
leads  to  it,  &c.  But  all  this  is  liable  to  difficulties, 
and  even  to  exceptions;  and  the  art  of  the  painter  muft 
concur  in  fuch  cafe  with  that  of  the  poet.  For  the  reft,, 
all  the  operas  of  Europe  are  at  leaft  one  third  too 
long;  efpecially  the  Italian.  The  unity  of  action  re¬ 
quires  brevity,  and  fatiety  is  infeparable  from  a  diver- 
flon  that  lafts  full  four  hours,  and  fometimes  longer. 

They  have  indeed  endeavoured  to  obviate  this  incon*- 
venience  by  dividing  an  opera  into  three,  and  even  into 
five  acts ;  but  experience  proves,  that  this  divifion, 
though  judicious,  is  ftill  not  fufficient  to  relieve  the  wear 
ried  attention. 

Sect-  II.  Of  Lyric  Pcetry\ 

The  ode  is  very  ancient,  and  was  probably  the  firft  Origin  of 
fpeciesof  poetry.  It  had  its  fource,  we  may  fuppofe,  the  cde. 
from  the  heart,  and  was  employed  to  exprefs,  with  be¬ 
coming  fervour  and  dignity,  the  grateful  fenfe  man 
entertained  of  the  bleffings  which  daily  flowed  from 
God  the  fountain  cf  all  goodnefs  :  hence  their  har- 
veft  hymns,  and  other  devotional  compofitioias  of  that 
kind. 

But  in  procefs  of  time  it  was  employed,  not  only  to 
praife-  the  Almighty  for  bounties  received,  but  to  folicit 
his  aid  in  time  of  trouble ;  as  is  plain  from  the  odes 
written  by  King  David  and  others,  and  collected  by  the 
Jewifh  Sanhedrim  into  the  book,  of  PfalmSj  to  be  fung 
at  their  fails,  feftivals,  and  on  other  folemn  occafior.s. 

Nor  was  this  practice  confined  to  the  Ifraelites  only  : 
other  nations  had  their  fongs  of  praife  and  petitions  of 
this  fort,  which  they  preferred  to  their  deities  in  time 
of  public  profperity  and  public  diftrefs,  as  well  as  to 
thofe  heroes  who  diftinguifhed  themfelves  in  arms. 

Even  the  American  Indians,  whofe  notions  of  religion 
are  extremely  confined,  have  their  vvar-fongs,  which  they 
fing  to  this  day. 
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It  is  reafonable  to  fuppofe  that  the  awful  purpofe  to 
which  the  ode  was  applied,  gave  rife  among  the  ancients 
to  the  cuftom  of  invoking  the  mufes  •,  and  that  the  poets 
in  order  to  raife  their  fentiments  and  language,  fo  as  to 
be  acceptable  to  their  deities,  thought  it  expedient  to 
folicit  fome  divine  afliftance.  Hence  poets  are  faid  to 
have  been  infpired,  and  hence  an  unbounded  liberty  has 
been  given  to  the  ode  $  for  the  lyric  poet,  fired,  as  it 
were,  with  his  fubjeft,  and  borne  away  on  the  wings  of 
gratitude,  difdains  grammatical  niceties  and  common 
modes  of  fpeech,  and  often  foars  above  rule,  though  not 
above  reafon.  This  freedom,  however,  confifts  chiefly 
in  fudden  tranfitions,  bold  digreflions,  and  lofty  excur- 
fions.  For  the  ancient  poets,  and  even  Pindar,  the  moft 
daring  and  lofty  of  them  all,  has  in  his  fublimeft  flights, 
and  amidft  all  his  rapture,  preferved  harmony,  and  often 
uniformity  in  his  verfification  :  but  fo  great  is  the  vari¬ 
ety  of  his  meafures,  that  the  traces  of  famenefs  are  in  a 
manner  loft  ;  and  this  Is  one  of  the  excellencies  for  which 
that  poet  is  admired,  and  which,  though  feemingly  de¬ 
void  of  art,  requires  fo  much  that  he  has  feldom  been 
imitated  with  fuccefs. 

The  ancients  in  their  odes  indulged  fuch  a  liberty  of 
fancy,  that  fome  of  their  beft  poets  not  only  make  bold 
excurfions  and  digreflions,  but,  having  in  their  flights 
ftarted  fome  new  and  noble  thought,  they  frequently 
purfue  it,  and  never  more  return  to  their  fubjedh  But 
this  loofe  kind  of  ode,  which  feems  to  rejeft  all  method, 
and  in  which  the  poet,  having  juft  touched  upon  his 
fubjeft,  immediately  diverts  to  another,  we  lhould  think 
blameable,  were  it  lawful  to  call  in  queftion  the  autho¬ 
rity  of  thofe  great  men  who  were  our  preceptors  in  this 
art.  We  may  venture  to  affirm,  however,  that  thefe 
compofitionsftand  in  no  degree  of  comparifon  with  other 
odes  of  theirs  $  in  which,  after  wandering  from  *he  fub- 
jedt  in  purfuit  of  new  ideas  arifing  from  fome  of  its  ad- 
jundls,  and  ranging  wantonly,  as  it  were,  through  a  va¬ 
riety  of  matter,  the  poet  is  from  fome  other  circumftance 
led  naturally  to  his  fubjedl  again  *,  and,  like  a  bee,  ha¬ 
ving  collected  the  eflence  of  many  different  flowers,  re¬ 
turns  home,  and  unites  them  all  in  one  uniform  pleafing 
119  fweet. 

The  fub-  The  ode  among  the  ancients  lignified  no  more  than  a 
je<fts  ofthe  fotlg  .  but  with  the  moderns,  the  ode  and  the  fong  are 
0  e*  confidered  as  different  compofitions  ;  the  ode  being  ufu- 

ally  employed  in  grave  and  lofty  fubjedls,  and  feldom 
fung  but  on  folemn  occafions. 

The  fubjedts  moft  proper  for  the  ode  and  fong,  Ho¬ 
race  has  pointed  out  in  a  few  elegant  lines. 

Gods,  heroes,  conquerors,  Olympic  crowns, 

Love’s  pleafing  cares,  and  the  free  joys  of  wine, 

Are  proper  fubjedts  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefs,  the  pleafures 
of  a  rural  life,  and  fuch  parts  of  morality  as  afford  lef- 
fons  for  the  promotion  of  our  felicity,  and  reffedtions  on 
the  condudl  of  life,  are  equally  fuitable  to  the  ode.  This 
both  Pindar  and  Horace  were  fo  fenfible  of,  that  many 
of  their  odes  are  feafoned  with  thefe  moral  fentences  and 
refledlions. 

But  who  can  number  ev’ry  fandy  grain 

Wafti’d  by  Sicilia's  hoarfe-refounding  main  ? 
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Or  who  can  T her  on's  gen’rous  works  exprefs,  Of  Lyric 

And  tell  how  many  hearts  his  bounteous  virtues  blefs  ? ,  t‘oetry;  . 

Ode  to  Theron. 

And  in  another  Olympic  ode,  infcribed  by  the  fame 
poet  to  Diagoras  of  Rhodes  (and  in  fuch  efteem,  that 
it  was  depofited  in  the  temple  of  Minerva,  written  in 
letters  of  gold),  Pindar,  after  exalting  them  to  tire  Ikies, 
concludes  with  this  leffon  in  life  : 

Yet  as  the  gales  of  fortune  various  blow, 

To-day  tempeftuous,  and  to-morrow  fair, 

Due  bounds,  ye  Rhodians,  let  your  tranfports  know  ; 

Perhaps  to-morrow  comes  a  ftorm  of  care. 

Weft's  Pindar. 

The  man  refolv’d  and  fteady  to  his  truft, 

Inflexible  to  ill,  and  obftinately  juft, 

May  the  rude  rabble’s  infolence  defpife, 

Their  fenfelefs  clamours  and  tumultuous  cries  j 
The  tyrant’s  fiercenefs  he  beguiles, 

And  the  ftern  brow  and  the  harfh  voice  defies. 

And  with  fuperior  greatnefs  fmiles. 

Not  the  rough  whirlwind,  that  deforms 
Adria’s  black  gulf,  and  vexes  it  with  ftorms, 

The  ftubbom  virtue  of  his  foul  can  move  5 
Nor  the  red  arm  of  angry  Jove, 

That  flings  the  thunder  from  the  fky, 

And  gives  it  rage  to  roar,  and  ftrength  to  fly. 

Should  the  whole  frame  of  nature  round  him  break, 

In  ruin  and  confufion  hurl’d, 

He  unconcem’d  would  hear  the  mighty  crack, 

And  ftand  fecure  amidft  a  falling  world. 

Horace. 

M.  Defpreaux  has  given  us  a  very  beautiful  and  juft 
defcription  of  the  ode  in  the  following  lines. 

L’Ode  avec  plus  d’eclat,  &  non  moins  d’energie 
Elevant  jufqu’au  ciel  fon  vol  ambitieux, 

Entretient  dans  vers  commerce  avec  les  Dieux. 

Aux  Athletes  dans  Pife  elle  ouvre  la  barriere, 

Chante  un  vainqueur  poudreux  au  bout  de  la  carriere ; 

Mene  Achille  fanglant  au  bords  du  Simois 
Ou  fait  flechir  l’Efcaut  fous  le  joug  de  Louis. 

Tantot  comme  une  abeille  ardente  a  fon  ouvrage 
Elle  s’en  va  de  fleurs  depouiller  le  rivage  : 

Elle  peint  les  feftins,  les  danfes  &  les  ris, 

Vante  un  baifer  cueilli  fur  les  levres-d’Iris, 

Qui  mollement  refifte  &.  par  un  doux  caprice 
Quelquefois  le  refufe,  afin  qu’on  le  raviffe. 

Son  ftyle  impetueux  fouvent  marche  au  hafard. 

Chez  elle  un  beau  defordre  eft  un  effet  de  l’art, 

Loin  ces  rimeurs  craintifs,  dont  1’efprit  phlegmatique 
Garde  dans  fes  fureurs  un  ordre  didadtique  : 

Qui  chantant  d’un  heros  les  progres  eclatans, 

Maigres  hiftoriens,  fuivront  l’ordre  dcs  temps. 

Apollon  de  fon  feu  leur  fut  toujours  avare,  8cc. 

The  lofty  ode  demands  the  ftrongeft  fire, 

For  there  the  mufe  all  Phoebus  muft  infpire  : 

Mounting  to  heav’n  in  her  ambitious  flight, 

Amongft  the  gods  and  heroes  takes  delight  j 
Of  Pifa’s  wreftlers  tells  the  finewy  force, 

And  fings  the  dufty  conqueror’s  glorious  courfe  $ 
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To  Simois’  banks  now  fierce  Achilles  fends, 

Beneath  the  Gallic  yoke  now  Efcaut  bends  : 
Sometimes  (he  flies,  like  an  induftrious  bee, 

And  robs  the  flow’rs  by  nature’s  chemiflry  $ 
Defcribes  the  fliepherds  dances,  feafls,  and  blifs, 

And  boalts  from  Phillis  to  furprife  a  kifs, 

When  gently  file  refills  with  feign’d  remorfe, 

That  what  fhe  grants  may  feem  to  be  by  force. 


T  R  Y. 

Her  generous  llyle  will  oft  at  random  flart, 
And  by  a  brave  diforder  (how  her  art  $ 

Unlike  thofe  fearful  poets  whofe  cold  rhyme 
In  all  their  raptures  keeps  exa^efl  time, 

Who  ring  th’  illuflrious  hero’s  mighty  pralfe, 
Dry  journalilts,  by  terms  of  weeks  and  days  } 
To  thefe,  Apollo,  thrifty  of  his  fire, 

Denies  a  place  in  the  Pierian  choir,  &c. 
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POETRY  continued  in  next  Volume . 
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